KEYENCE

Digital Microscope

VHX-6000

User’s Manual

Read this manual before use.
Keep this manual in a safe place for future reference.

96M15258



Introduction

This manual explains the handling and operating procedures, as well as warning information for the Digital
Microscope VHX-6000 Series (hereinafter, "VHX-6000"). To take full advantage of the features of this
microscope, read this manual thoroughly before using it. Store this manual where it can easily be

referenced by anyone using this microscope.

Symbols

In this manual, the following symbols alert you to important messages.
Be sure to read the messages.

It indicates a hazardous situation which, if not avoided, will result in death or

DANGER . s
serious injury.

It indicates a hazardous situation which, if not avoided, could result in death or

A\ WARNING . L
serious injury.

It indicates a hazardous situation which, if not avoided, could result in minor or

CAUTION .
a moderate injury.

It indicates a situation which, if not avoided, could result in product damage as

SOl well as property damage.

It indicates cautions and limitations that must be followed during operation.

\, Point It indicates additional information on proper operation.

It indicates tips for better understanding or useful information.

It indicates the reference pages and items in this manual.

=

General precautions

* No part of this manual may be reprinted in part or whole without prior written permission from KEYENCE.

» The contents of this manual are subject to change, due to improvements, without notice.

» Please direct any questions or report any errors or omissions regarding the content of this manual to
your nearest sales office listed at the end of this manual.

» KEYENCE shall replace manuals with missing pages or paging disorders.

The company names and product names used in this manual are registered trademarks or trademarks of

their respective company.
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Safety information for VHX-6000 Series

General Precautions

A\ DANGER

» Do not use this product for the purpose to protect a human body or a part of human body.
» This product is not intended for use as explosion-proof product. Do not use this product in a hazardous
location and/or potentially explosive atmosphere.

A&\ WARNING

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

4\ CAUTION

+ Check the functionality and performance of this instrument before using it.
» Take any and all safety precautions prior to using the VHX-6000 to prevent potential damages should it fail.

NOTICE

Do not subject the VHX-6000 or any peripheral devices to sudden temperature changes which could
otherwise lead to condensation.

.
l Reference

Caution

KEYENCE makes no warranty against functionality or performance issues arising from usage outside the
standards specified for the VHX-6000, or modifications made to the VHX-6000.

Note that the VHX-6000 may not function correctly or may fail to fulfill performance expectations if used with other
devices due to unforeseen operating conditions, environment, etc. Be sure to confirm these conditions beforehand.
Unplug the AC power cord set if the VHX-6000 will not be used for prolonged periods.

A\ WARNING

Be sure to turn the main power switch off when connecting cables or servicing this instrument. Failure to
do so may lead to electric shock.

Do not bend the power cable with excessive force, or place it under heavy objects. Doing so may damage
the cable and cause fires and electric shock. Do not use if cable is damaged.

Do not insert foreign objects. Doing so may result in fires, electric shock, product failure, and other
hazards.

Never remove the case cover. Touching internal parts with your hands may result in electric shock.

The power supply cord set is not provided with the VHX-6000 Series. Use the cord set, which complies
with the regulations and standards in the country or the region in which the VHX-6000 Series are used. (In
North America, use the cord set, which type of cable is SVT or equivalent, 18AWG or better, rated
temperature 90°C or better.)

When installing the VHX-6000, be sure to connect the protective earthing terminal on the AC power cable
to the protective earthing conductor in the building installation. Otherwise, electric shock or product
damage may result.

Do not disassemble or modify the VHX-6000. Doing so may result in fires, electric shock, product failure,
and other hazards.

A\ CAUTION

Potentially hazardous optical radiation is emitted from the end of the optical fiber. Do not stare at this
radiation to avoid any damage to your eyes.

Precautions for abnormalities

Shut the power off immediately in these instances. Continued use under these conditions
may result in fires, electric shock, or product failure. Contact your nearest KEYENCE sales
office for repair work.

* When water or foreign objects enter the instrument.

* When you drop the instrument or damage the case.

+ If you notice smoke or abnormal odor coming from the instrument.
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Precautions for usage

» Do not block the air vents on any of the units.

» Supply the correct power voltage. Otherwise the VHX-6000 may fail.

» Do not stand on the VHX-6000. Doing so may damage it.

» Do not place any objects on the VHX-6000. Otherwise the VHX-6000 may fail.

* Do not wipe the LCD monitor or the VHX-6000 with thinners or other organic solvents. Doing so may
damage the VHX-6000.

+ If the VHX-6000 becomes dirty wipe with a dry cloth.

+ Always turn the main power switch off before disconnecting or removing the AC power cord set, camera
unit, etc. Otherwise the VHX-6000 may fail.

Precautions for installation

To ensure correct and safe operation, the VHX-6000 must be installed in an appropriate location. Failure to

observe these warnings may result in fires, electric shock, or product failure. Do not install in areas subject

to:

« ultraviolet rays which can cause wear on the LCD monitor, direct sunlight or strong ultraviolet rays for
prolonged periods of time.

« direct vibration or shock.

» ambient temperatures outside the range of 5 to 40°C.

+ ambient humidity outside the range of 35 to 80% (no condensation).

« sharp temperature changes.

« air flow from an air-conditioner vent.

- volatile flammable materials and corrosive gases.

+ large amounts of dust, salts, irons, greasy fumes.

» water, oil, and chemicals.

» intense magnetic or electric fields.

« large voltage fluctuations.

Precautions for storage

Avoid storing in areas subject to:

+ ambient temperatures outside the range of 5 to 40°C.

+ ambient humidity outside the range of 35 to 80% (no condensation).
+ direct sunlight or wind and rain.

+ volatile flammable materials and strong corrosive chemicals.

» unstable surfaces where the microscope could fall from.

Precautions for transportation

» Be sure to turn the main power switch off before disconnecting or removing cables for transporting.
« Be sure to use packing material specified by KEYENCE for transporting. Otherwise the VHX-6000 may
become damaged.

Other precautions

\, Point

The VHX-6000 uses a hard disk drive (HDD) to store image data and measurement data.

Data stored on the HDD may become lost if the VHX-6000 fails. Make a backup of the data stored on the
HDD regularly. We recommend making backups immediately after acquiring important data.

KEYENCE provides no warranty for data stored on the HDD when performing repairs.

Make a backup of the data before repairing the VHX-6000.
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Precautions on Regulations and Standards

Precautions on Regulations and Standards

1 CE Marking
Keyence Corporation has confirmed that this product complies with the essential requirements of the applicable EU
Directive(s), based on the following specifications. Be sure to consider the following specifications when using this
product in the Member States of European Union.

1.1 EMC Directive
» Applicable Standard: EN61326-1, Class A

These specifications do not give any guarantee that the end-product with this product incorporated complies with
the essential requirements of EMC Directive. The manufacturer of the end-product is solely responsible for the
compliance on the end-product itself according to EMC Directive.

1.2 Machinery Directive
» Applicable standard: EN 1SO12100
EN61010-1
EN62471, Risk group 3
* Overvoltage category 11
» Use this product under pollution degree 2.
* Indoor use only.
» Use this product at the altitude of 2000 m or less.
» This product is designed as a Class | equipment. Be sure to connect the protective earthing terminal on the AC
power cable to the protective earthing conductor in the building installation.
» The Appliance inlet is designed as a disconnecting device. Install this product so that the AC power cable can
be removed immediately from the appliance inlet when an abnormality occurs.

2 CSA Certificate
This product complies with the following CSA and UL standards and has been certified by CSA.
» Applicable standard CAN/CSA C22.2 No.61010-1

UL61010-1
Be sure to consider the following specifications when using this product as a product certified by CSA.
» Overvoltage category Il

» Use this product under pollution degree 2.

* Indoor use only.

» Use this product at the altitude of 2000 m or less.

» This product is designed as a Class | equipment. Be sure to connect the protective earthing terminal on the AC
power cable to the protective earthing conductor in the building installation.

» The Appliance inlet is designed as a disconnecting device. Install this product so that the AC power cable can
be removed immediately from the appliance inlet when an abnormality occurs.

3 Best Management Practice for Perchlorate Materials — California only
This product uses components containing perchlorate material. When you ship this product or your end-product
installing this product to California, you must label or mark the following statement on the exterior of all outer shipping
packages and on consumer packages or you must include the following statement in an instruction manual or MSDS
accompanied with the product.

“Perchlorate Material - special handling may apply, See
www.dtsc.ca.gov/hazardouswaste/perchlorate.”
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Additional Features for Improved Observation

Clear observation of fine surface features

The High Resolution HDR function allows users to see

surface details that otherwise could not be seen.
IC (1500x)

For details, refer to "Enhancing Resolution and Increasing
Gradation" (Page 7-7).

Low contrast parts can be seen accurately
The HDR function gathers additional color information to
render a detailed image on samples with low color
gradation.

Inkjet paper (300x)

For details, refer to "Enhancing Resolution and Increasing
Gradation" (Page 7-7).

Glare of the highly reflective surfaces can
be removed
The Remove Glare function minimizes the glare on

reflective components.
Solder (50x)

For details, refer to "Removing Glare (Reflected light removal)"
(Page 7-11).

Observe parts completely in focus even if
the parts have significant height variation
The Depth Composition function overcomes depth-of-field

limitations at hight magnification.
Wire bonding (300x)

For details, refer to "Types and Features of Depth Composition"
(Page 10-2).

The true shape of an object can be
understood fully

The 3D Display function allows a user to view an object in
3D to truly understand the topography of the part.
HDD head connection (1000x)

For details, refer to "3D View" (Page 10-15).

Surface features can be accentuated for
inspection

Use the [Multi-lighting] function. The function can change
the lighting angle to enhance flaws. The function also
allows you to check the image with the lighting angle

changed later.
Grain of resin (250x)

For details, refer to Chang.e |IIu.minat|on direction (Multi-lighting)"
(Page 7-4).
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Precautions on Regulations and Standards

Advanced Analysis Functions

Capture high resolution images of features

The HD Image function allows the user to capture high
resolution images employing up to 18 mega pixels x 3CMOS
of data.

Feathers of a Paradise bird (150x)

For details, refer to "Setting the Recording Size" (Page 5-5).

Expanded viewing area image capture

The Stitch Image function allows the user to capture wide

area images without sacrificing resolution.
Wire bonding (1000x)

For details, refer to "Automatic Image Stitching" (Page 11-2).

Comparative analysis directly on the
system

The Split Screen function allows the user to visually
compare two objects side by side directly on the system.
Switch (20x)

s

For details, refer to "Split Screen" (Page 8-2).

Measure critical features quickly

The Measurement function allows the user to measure
observed features instantly.
Crystal grains (20x)

For details, refer to "Overview and Type of Measurements" (Page
9-2).

Eliminate vibration

The S.C.F. function allows for clear real time (video)

observation by eliminating vibration.
IC pattern (3000x)

=

or details, refer to "ﬁeducing the Effects of Vibration (Anti-
vibration Mode)" (Page 7-13).

Capture sharp images

The Vivid & Sharp Image function brightens and sharpens
for the image for improved observation.
Solar battery cell (500x)

b = . z -2
For details, refer to "Enhance Contours in Vivid Color (Sharpening
Image Mode)" (Page 7-15).
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Easy mode

This allows you to easily call useful functions.

Press the [HOME] button on the console or click the [Easy mode] on the VHX Menu.

[

'VHX MENU
asy mode

EMOVE
® RE ) /EFLECTION

L

INCREASE IMAGE
RESOLUTION STITCH

[Easy mode] menu displays.

Viewing

MULTI DEPTH
11 PAUSE AUTO FOCUS LGHTRNG COMFOSITON

Improve image

Functions used to improve the image quality are described

below.
Click the [Improve image] button from the [Easy mode] menu.

VHX MENU

K
View
uh{ ‘ ﬂlmpmve image: ‘
= =
B8 Compare images
Capture
\ 8] Record
“i4) Reproduce rec settings
3ge Q Js} Open a saved image
o) Measure
ke =

B Removing reflection

By using this function can reduce glare in the image.
Intensity effect of this function can be selected to [Weak],
[Normal] and [Strong].

4 Remove reflection

Reduce glare in the image.

) Weak @ Normal © Strong

For details of the fine adjustment, refer to "Removing Glare

(Reflected light removal)" (Page 7-11).

Capture

@] Record |
“idj Reproduce rec settings

. . B
oge i) Open a saved image
u

[ T Measure

B Increase resolution

By using High Resolution HDR can observe a high
resolution image. Intensity effect of this function can be
selected to [Weak], [Normal] and [Strong].

4 Increase resolution _

Increase resolution to capture a sharper image.

2 Weak @ Normal © Strong

For details of the fine adjustment, refer to "Enhancing
Resolution and Increasing Gradation" (Page 7-7).

B Increase contrast

By using HDR observation can observe an optimized
image. Intensity effect of this function can be selected to
[Weak], [Normal] and [Strong].

4 Increase contrast

TR
I T &
&8 4

an ) NG G

Captures more color data to improve contrast.

) Weak @ Normal © Strong

For details of the fine adjustment, refer to "Enhancing
Resolution and Increasing Gradation" (Page 7-7).
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Precautions on Regulations and Standards

B [Select best image from preview] button B AUTO FOCUS
The setting (processing) best suited to the application can be Execute the AUTO FOCUS to find the focus on the part.
selected under 9 different settings in a 9-way split screen.
4 AUTO FOCUS
For details, refer to "Selecting an Image from 9 Different

Settings (Optimize)" (Page 7-16).

FOCUS The system will automatically find focus on the part.

Functions used to adjust the focus are described below. \&I

Click the [Focus] button from the [Easy mode] menu. For details of the fine adjustment, refer to "Using auto

- focus" (Page 10-56).
IE

Easy modk -
s Vicw:

b — —— Compare images
mi‘zﬁ & The observation window can be split to show multiple

et [ Compare images

Mamre | Capture

images at once.

e The split screen can be selected from the four types:
&P;P vertical split, horizontal split, quarter split, and nine-way
":‘"’ - split.
r"’g” The split screen allows you to compare the images being
shown with each other or with those stored in the VHX.
B See entire viewing area in focus and obtain a 3D Click [Compare images] on the [Easy mode] menu.

Create a depth composition image in which the entire

screen is in focus. After that, the 3D image displays. a
S W
< See entire viewing area in focus and obtain a 3D W, ‘ T ‘
im i prove imag
 Rec settings
j A A .
S
DepinUp -
This will create a depth composition image a
in which the entire screen is in focus. s iy
‘ Combine automatically ‘ Gy) e
R =
- __; Measure
‘ Combine manually ‘ ;}S

For more details, refer to "Split Screen" (Page 8-2).
Automatic composition

The Z stage automatically moves in the vertical direction to
perform the depth composition.
For details, refer to "Live Depth Composition" (Page 10-3).

Manual composition

The depth composition is performed regardless of a start
position of the Z stage. For more details, refer to "Manual
3D composition" (Page 10-14).
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Record

Adjust the focus and record (save) the observed image.

R Improve image
GHrocus

8 Compare images

Capture

i3] Recora
-ﬂ Reproduce rec settings

mg Open a saved image

Measure

I'“Hl Measure

Reproduce rec settings

Display the side album, and read the camera setting from
the saved images to set the same setting.

Click the [Reproduce rec settings] button from the [Easy
mode] menu.

[ compare images

s

“i2j Reproduce rec settings

[y

I+, Open a saved image

Measure

I

[+ Measure

For details, refer to "Side Album" (Page 6-21).

Open a saved image

B Opening album

Open the album window to confirm the saved images on
this device.

Click the [Open a saved image] button from the [Easy
mode] menu.

R Improve image
LHroaus

8 Compare images

Capture

) Record
-ﬂ Reproduce rec settings

mg Open a saved image

Measure

I'“Hl Measure

For details, refer to "Album" (Page 6-2).

Outputting report
An image selected on an album is output as a report.
For details, refer to "Report Output" (Page 6-19).
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Measuring

Measure

Plane measurement and 3D measurement functions are

described below.
Click the [Measure] button from the [Easy mode] menu.

VHX MENU ‘ D500 MENU -
o3l sy mode
4
Easy mode S
Y R Improve image
Lighting
iod, ‘ M Focus ‘
Rec settings -
) \ B \
Messwe | Capture
6 ‘ i@_'/] Record ‘
Depth UP —_—
-,i ‘ “idj Reproduce rec settings ‘
image Qly | [k Openasavedimage |
oo Measure
% ‘ T} Measure ‘

H Plane measurement
Measure the length and area of the sample.

4 Plane measurement

Complete length and area measurements on the
sample.

Complete plane measurement |

For detalils, refer to "Measuring Dimensions and Area"
(Page 9-1).

H 3D measurement
Display the 3D image of the depth composition image
sample, and measure the profile and volume.

4 3D measurement

Complete profile and volume measurements on
a 3D display.

‘ Construct 3D and measure |

For details, refer to "3D Profile Measurements (Optional)"

(Page 10-27).
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Checking the Package Contents

Checking the Package Contents

Contents

VHX-6000 package contents

REYENCE

O Manual binder

[0 User's manual (this document)

O Quick start guide

O Controller unit (VHX-6000)

[0 VHX-6000 communication software (CD-ROM)

VHX-AG60E package contents

O Console (OP88120)

O Mouse with wheel

‘

[0 Capture/still photo remote terminal connector
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Camera Units Options

RZ lens

0009-XHA 3u3 Buisn a1050g H

O Camera unit VHX-6100

O High-performance low-magnification zoom lens
VH-Z00R/VH-Z0OOW/VH-Z00T 0x to 50x

O Camera unit VHX-6020

O Ultra-small compact high-performance zoom lens
VH-Z20R/VH-Z20W/VH-Z20T 20x to 200x

O Universal zoom lens
VH-Z20UR/VH-Z20UW/VH-Z20UT 20x to 200x

O Wide-range zoom lens
VH-Z100R/VH-Z100W/VH-Z100T 100x to 1000x

O Universal zoom lens
VH-Z100UR/VH-Z100UW/VH-Z100UT 100x to 1000x
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Checking the Package Contents

O Dual-light high-magnification zoom lens

Software

FEYENCE

O 3D profile measurement software

VH-Z250R/VH-Z250W/VH-Z250T 250x to 2500x VHX-H4M

O High-resolution zoom lens
VH-Z500R/VH-Z500W/VH-Z500T 500x to

O Long-focal-distance, high-performance zoom lens

VH-Z50L/VH-Z50W/VH-Z50T 50x to 500x

O Swing-head zoom lens
VHX-ZST 20x to 2000x

1-4

O XY measurement software
VHX-H2M2

5000x

Stands

O VHX-S650 Free-angle observation system (XYZ
motorized)

O VH-S5 Vibration-resistant, high-magnification zoom
observation system
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O VH-M100E XY measurement system

\, Point Requires separately sold XY measurement
software, VHX-H2M2.
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Part Names and Functions

Part Names and Functions

The names and functions of each part are explained below.

Main Unit (VHX-6000)

Front view

M

—
- — g#
(2) (3) 4)

(1) LCD monitor
23" full HD (1920 x 1080 pixels) LCD monitor.

(2) USB ports
Connect a keyboard, mouse, and USB memory including
other USB devices.

(3) Power indicator
llluminated when the power is on.

(4) Power switch
Turn the power on or off. (The main power switch on the left

side must be turned on.)

Right view
M

o
/

T

®
ACEED
®

-|do

e

() 3) (4) ()

(1) DVD drive

Insert a CD-R, CD-RW, or DVD. Used to save and load
images and video files.

(2) CAMERA connection port
Connect the camera cable for the camera unit.

(3) LIGHT connection port
Connect the fiber optic cable.

(4) STAGE connection port

Connect the controller connection cable for the free angle
observation system (VHX-S650/S660/S600/S90F) or

the Z-axis motorized stage (VHX-S600F).

(5) TRIPLE'R connection port
Connect the Z-axis motorized stage/automatic lens/zoom
recognition cable for the camera unit.
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Left view

0 2

(3) @
(1) MONITOR connection port
Connect an external monitor or projector equipped with a
DVI-Il input (digital: full HD, 60 Hz/analog: full HD, horizontal
66 kHz, vertical 60 Hz).

An analog monitor (full HD, horizontal 66 kHz,

vertical 60 Hz) can also be connected using a
commercially available DVI-l/analog RGB
converter.

(5)(6) (7)

(2) USB ports

Connect a keyboard, mouse, and USB memory including
other USB devices.

(3) REMOTE connection port

A switch (such as a foot-activated switch) can be connected
to the capture/pause REMOTE connection port to capture
and pause images.

(4) AC power supply connection port

Connect the AC power cord set. (100 to 240 VAC, 50/60 Hz)
(5) Main power switch

Turn the power on or off. When the main power switch is
turned off, the power switch on the front panel will not work.
This switch is normally left on. Turn this switch off when
moving the microscope to another location or removing the
camera unit.

(6) Console port

Connect the console.

(7) LAN port

Connect a LAN cable when connecting this microscope to a
LAN. (RJ-45 10BASE-T/100BASE-TX/1000BASE-T)

Rear view

o} )
/?_
N ofe 016
==
(2

(1) Handle
Used when carrying the microscope.

(2) Tilt stand
Used to support the VHX if it is tilted backward.
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Part Names and Functions

Camera Unit (VHX-6100/6020)

®) ® @

(1) Fiber optic connector
Connect the fiber optic cable.

(2) Screw hole for stand
Threaded hole (1/4-20 UNC) used to secure the camera to
a stand.

(3) Mount
Used to mount the lens.

(4) Holder
Hook to the stand and fix the cable.

(5) Fiber optic cable
Connect to the fiber optic connector of the camera unit or

lens.

(6) Camera cable
Connect to the CAMERA connector on the controller.

(7) Fiber optic cable
Connect to the LIGHT connector of the controller.

Console

N

LIVE DEPTH UP.

f

SCALE ANTI-VIBRATION  FINE SHOT  FULL SCREEN

0 -0 OO

REMOVE
® REC } {REFLECT\ON

INCREASE IMAGE
RESOLUTION STITCH

DEPTH
1l PAUSE AUTO FOCUS COMEOB%T\ON

MULTI
LIGHTING

KEYENCE

HOME button
Press this button to return to default settings.
Settings such as remove glare are reset.

SCALE button
Toggles the scale display (Page 9-40) between on or off.

ANTI-VIBRATION button
Allows for observation without vibration.
[ "Anti-vibration mode Settings" (Page 7-13)

FINE SHOT button
Pressing this button sharpens the captured images.
Q] "Fine shot Settings" (Page 7-14)

FULL SCREEN button
Toggles between full screen display (Page 8-4) and normal
display.

LIVE DEPTH UP button

The system will automatically scan through the height of the
sample, building a fully focused image even with the depth-
of-field limited.

The Z-axis motorized stage must be connected to use this
function.

[0 "Live Depth Composition" (Page 10-2)

REC button

Stores images on the screen to the hard drive in the
microscope.

[0 "Recording/Saving Still Images" (Page 5-2)

PAUSE button
Pauses the screen temporarily. Press again to release the
paused state and return to live image mode.
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REMOVE REFLECTION button
Suppresses glare on highly reflective objects.
[0 "Removing Glare (Reflected light removal)" (Page 7-11)

AUTO FOCUS button

An area specified with the focus area automatically comes
into focus.

The Z-axis motorized stage must be connected to use this
function.

[0 "Using auto focus" (Page 10-56)

INCREASE RESOLUTION button

Improves visibility of the images with methods such as the
high resolution and HDR.

[0 "Enhancing Resolution and Increasing Gradation"
(Page 7-7)

MULTI-LIGHTING button

This button allows you to observe the object illuminated
from several directions.

[0 "Change illumination direction (Multi-lighting)" (Page 7-4)
IMAGE STITCH button

Joins multiple adjacent images as they are captured.
Then calls up the [Image stitching] menu. (Page 11-2)

DEPTH COMPOSITION & 3D button
Performs depth composition and displays 3D images.

ORIGIN button

Move the XY6 stage to the origin (center).

While the focus adjustment dialog box appears, the Z stage
moves with this button to the point of best focus.

WHITE BALANCE button
Adjusts the white balance. (Page 4-5)

LIGHT SHIFT button

Changes the orientation of the light to emphasize height
differences on the object.

[ "Changing Lighting Method (Switching Lighting)" (Page 7-2)

TRANSMITTED LIGHTING button

Turns the transmitted lighting on or off.

DOWN < > UP

0009-XHA 3y} Buisn aiojeg H

DOWN <<€ >>> UP

ZEN| LIVE DEPTHUP \
) @ XY STAGE
0
ORIGIN .
} WHITE BALANCE
TRANSMITTED
LIGHTING
B\
UGHT SHIFT / e d
o o
uem AN /
o : /

EYENCE

(1) Joystick
Move the position of XY6 stage. Depending on the tilt angle,
the movement speed changes in stages.

(2) XY STAGE
The LED blinks when the initialization of XY6 stage is not
complete. The LED goes on and stays on when the

initialization is complete.

(3) LIGHT button
Turns the lamp on or off.

(4) BRIGHTNESS dial

Adjusts the brightness of the image by adjusting the shutter
speed. When observing dark images, the controller will
automatically increase the gain or use the supercharge
shutter.

[0 "Adjusting the Brightness and Focus" (Page 3-4)

(5) Coarse focus dial

Raises or lowers the Z-axis stage to adjust focus.

(6) Fine focus dial
Raises or lowers the Z-axis stage to adjust focus.
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Viewing the Screen

Viewing the Screen

Refer to the following pages for details on the menus provided in the microscope interface.

Observation window

VHX MENU Operation area

the zoom of the live image

Select the optimal image from these 9 images.

1 Update preview image to match current image

Lens na
Tilt: 0Deg (Iocked)

U || @ |4 00 v

me: 2520

Normal image

Stage rotation: 0Deg

Right-click menu

Observation Window

Displays the image acquired by the camera in 1600 x 1200
pixels.

Right-click menu

This menu appears when the right mouse button is clicked
over the observation window.

\, Point  "Switch to the D500 Menu" and "Dual view" are
selectable when VHX-D500 has been installed.
Pause/Resume

Toggles the screen between a paused or frozen image and
a live image.
Sharpening Image mode

Applies vivid color enhancements and profile emphasis to
the image.

[ "Sharpening Image Mode Settings" (Page 7-15)

To Normal Image

Returns the image to standard condition before applying
emphasis on height difference and Vivid & Sharp mode
enhancements.

Anti-vibration

This function corrects the shakiness during observation at a
high magnification or hand-held observation.

1] "Anti-vibration mode Settings" (Page 7-13)

1-10

Direct buttons Information view

Light shift
Switches a way to illuminate the object.
[I] "Changing the Lighting Method" (Page 7-2)

Use the wheel to change the zoom of the live image

Allows the user to zoom in or out of a live image using a
mouse wheel.
Q1 "wide-view" (Page 5-9)

Switch to the D500 Menu
Switches the VHX MENU to D500 MENU.

Dual view

Displays an optical image and large-depth image next to
each other.

Rec...

Captures the displayed image and stores it on the hard
drive.

0] "Recording/Saving Still Images" (Page 5-2)

Album...
Allows playback and editing of captured image files.
[0 "Playing Files" (Page 6-6)

Scale...
Displays a scale on the observation screen.
[0 "Displaying Text and Markers" (Page 9-34)
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Comment...

Displays a toolbar for entering comments on the observed
image, such as text and markings.

[0 "Displaying Text and Markers" (Page 9-34)

Split Screen
Splits the observation window to compare images.
1] "Split Screen" (Page 8-2)

User Setup...

Stores various settings on the [Camera/Image Enhancement],
[Options] menu.
[ "User Setup" (Page 13-14)

Exit...
Turns the microscope power off.

VHX MENU

The following commands are displayed as icons. Clicking
the icon executes the command.

4

- Easy mode

Easy mode

This allows you to quickly access frequently used functions.

01 "Improve image" (Page 6)

[ "Focus" (Page 7)

] "Compare images" (Page 7)

] "Record" (Page 8)

[ "Reproduce rec settings" (Page 8)
] "Open a saved image" (Page 8)
] "Measuring" (Page 9)

Lighting
Lighting
Use this to make advanced adjustments for images that are
too bright (or too dark), to correct the color tone, or for fast
moving objects.

] "Adjusting the Lighting" (Page 4-2)

1] "Adjusting Image Brightness" (Page 4-3)

The following settings are available:

» Camera brightness (shutter speed, gain)

¢ Lighting (Epi-illumination, Transmitted illumination)

=i | Rec Settings
£
Rec settings
Performs detailed settings and correction of capturing
images and image saving.
The setting details are as follows.

[ "Adjusting the White Balance" (Page 4-5)
[1] "Setting the Recording Size" (Page 5-5)

[ "Setting Auto Rec" (Page 5-6)

[ "Setting up Timer Recording" (Page 5-8)
] "Recording and Saving Videos" (Page 5-10)
1] "Observing Tilted Z-Axis" (Page 3-7)

[ "Vision correction mode" (Page 8-4)

[ "Anti-vibration mode Settings" (Page 7-13)

# 1 Measure
=

Measures distances, areas, angles, etc., of the object.
Measurements can also be made while moving the object
horizontally (XY direction) by using the VH-M100E stage.

] "Main Measurements" (Page 9-12)

] "Area Measurements" (Page 9-26)

] "Displaying a Scale" (Page 9-40)

1] "One-Click Automatic Measurement" (Page 9-41)
[ "Automatic Area Measurements" (Page 9-46)

[ "Contamination analysis" (Page 9-67)

] "Maximum Area Measurement" (Page 9-73)

[ "XY Stage Measurement (Optional)" (Page 9-76)

% | Depth Up
DepthUP
This command is used to adjust the focus on the entire
object when it has large height differences.
It combines and displays the focused parts of multiple
images with different focal points. The combined image can
be used to form a 3D image.

[ "Live Depth Composition" (Page 10-3)
] "Quick Composition and 3D" (Page 10-4)
] "Fine Depth Composition" (Page 10-9)
] "Manual 3D composition" (Page 10-14)
[I] "z Stage Control" (Page 10-56)
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Viewing the Screen

R Image Qlty
Image Qlty
Accurately reproduces the delicate state of objects difficult
to observe normally.

[I] "HDR Settings" (Page 7-8)

1] "High resolution HDR Observation Settings" (Page 7-9)
[0 "High resolution Observation Settings" (Page 7-10)

[0 "Remove Reflection Settings" (Page 7-11)

[I1 "Selecting an Image from 9 Different Settings
(Optimize)" (Page 7-16)

1] "Image Setting Procedures" (Page 7-18)

Multi-lighting

fer
Multi-lighting
You can change the direction of illumination and observe
detailed changes that cannot be seen usually.
[I1 "Change illumination direction (Multi-lighting)" (Page 7-4)

e View/Comment

View/Comment

Sets the image display method.

These settings allow you to zoom in on an image or zoom
out or split the screen and tile images for comparison.

1] "Using the Split Screen" (Page 8-3)

[0 "List of Comments" (Page 9-34)

[I] "Registering a Stage Position" (Page 8-7)

[0 "Full Screen Image" (Page 8-4)

[ "wide-view" (Page 5-9)

== | Stitching

Stitching
This allows you to observe an area larger than the normal
field-of-view in its original clarity by connecting several
images.
Place the object on the XY stage and capture an image
while moving the stage.
Images can be connected to form 2D images or 3D images.
A 2D stitch creates a large image by capturing multiple images
of the object while moving the part via the stage in a
serpentine motion.
A 3D stitch creates a large 3D image using the Z-axis
motorized stage to move the lens vertically. The images are
captured and connected using the Depth Up function.
[0 "Automatic Image Stitching" (Page 11-2)
11 "Spilit recording" (Page 11-12)

1-12

w | Album

Album

Displays thumbnails of captured (saved) images for review
and management.

Double-clicking a thumbnail displays or plays the recorded
image.

Images can be printed, written to a CD/DVD, or edited using
copy and cut functions.

01 "Aloum" (Page 6-2)

B: Side Album

Side Album

Displays the album in the operation area. This allows you to
display a screen in the observation window while viewing
the thumbnail of another image.

Double click or drag and drop a thumbnail onto the
observation window to display or play it back.

01 "Side Aloum" (Page 6-21)

#2 1 Option
Sets option settings.
0] "Network/Security Settings" (Page 13-2)
0] "Lens Settings" (Page 13-14)
Q1 "Calibration Setup" (Page 13-14)
[0 "User Setup" (Page 13-14)
Q1 "Show Software Keyboard" (Page 13-16)
01 "System Initialization" (Page 13-16)
[0 "Initializing Automatic XY Stage" (Page 13-17)
0] "Camera mount settings" (Page 13-17)
Q1 "zST vision misalignment correction" (Page 13-18)
[0 "D500 Maintenance" (Page 13-22)
Q1 "Options" (Page 13-22)
01 "Version Info" (Page 13-24)

Navigation

Navigation

Registers a wide field-of-view image as the navigation
image.
[I1 "Navigation" (Page 8-6)

7 1 Home

Home

Resets the settings to the default values just after startup.
Restores the setting screens of the HDR and depth
composition, etc. to the initial observation status
immediately.
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o | Help

Help

Displays a summary of operating procedures.

Exit
Turns the microscope power off. (Allows you to select

between sleep, shut down, and restart.)
[01 "Shutting Down the Microscope" (Page 3-9)

Operation Area

Displays the settings of functions selected from the VHX
MENU (Page 1-11) or the console buttons.

Information View

Lens name, effects such as HDR, tilt angle, rotated angle
and playback file name are displayed.

Direct Buttons

Clicking the icon provides direct access to pause, save
(Page 5-2), and specify the lens power (Page 9-5).
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Viewing the Screen
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Chapter

Installation/Connection

Connecting Devices to
the VHX-6000

This chapter will explain the steps from installation to
connection of the VHX-6000 Digital Microscope

with a zoom lens VH-Z20T and free-angle observation
system VHX-S650.

Installation/Connection...........cccoceevenieeniniiecneee Page 2-2
System Configuration and Connection Flow ...... Page 2-2
Installing the VHX-6000 .........c.ccocoeeirrienniienenee. Page 2-3
Connecting the Camera Unit..........cc.cccoveeneennn. Page 2-3
Connecting the Console, Mouse, etc. ................ Page 2-5
Connecting POWETr ........cccceiiiiiiieiieie e Page 2-5
Installing the VHX-S650 Free-angle Observation Base

UNIt. e Page 2-6
Mounting and Removing the Lens .................... Page 2-7
Connecting the Lens/Stage Cable ..................... Page 2-8
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Installation/Connection

Installation/Connection

This explanation is based on the VHX-6000/VHX-6100 Digital Microscope used with the ultra-small compact high-

performance zoom lens VH-Z20T and the free-angle observation base unit VHX-S650.

System Configuration and Connection Flow

|
. Connect as needed.

S S

| |
| |
| |
1 .‘.’ “‘ |
\ ’ 'y -
| \-/ "J
-
. A\
) I,
Foot switch w4, NCLL o
L]
| .."-.---I----} o
| LAN connection ssssjasusf

g (4) sgwer supply ;

2-2

Lens/ratio automatic I
recognition
(TRIPLE'R) cable

(2):

Fiber-optic cable

)

-,

o9

- Digital Microscope VHX-6000 User’s Manual -

(1) Installation
(Page 2-3)

(7

(2) Camera unit
connections
(Page 2-3)

(7

(3) Mouse, keyboard,
console connections
(Page 2-5)

(7

(4) AC power supply
connections
(Page 2-5)
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(5) Lens and stage
connections
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Installation/Connection

Installing the VHX-6000

Install the microscope on a fixed flat surface.
Otherwise, the microscope may fall over and
become damaged.

Be sure to pull out the tilt stand.

1 Pull out the tilt stand and lock it in place with the
magnetic catch located at the lower back side of

the microscope.

2 Set up the microscope where observations are to
be made.

Connecting the Camera Unit

Connect the following camera cables to the microscope:
camera cable, optical fiber cable.

These connection ports are located on the lower right side
of the microscope.

¢ Always turn the main power switch off before
connecting or disconnecting the camera
cable and lens/TRIPLE'R unit. Doing so with
the power turned on may cause the camera
unit to fail or become damaged.
¢ Check the orientation of the connectors
before connecting them. Otherwise the

connector pins may bend and cause failures.

0
-

/

‘?

Camera cable

—

Optical fiber cable %v

@ 5
\@A\Q
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Installation/Connection

Connecting the optical fiber cable

Align the O marks on the fiber optic cable and
LIGHT connection port and insert until you hear a click.

‘ g
Mark @

uornPaUUOoD/UonE|[EISU] u

To remove
Pull out the cable to remove it.

Connecting the camera cable

Connect the camera cable to the connection port on the
controller and then fasten the fixation screws on both sides
of connector to fix the connection.

—

g‘/
e
D

)

(e

Fasten the fixation screws tightly. Loose screws
A\ CAUTION| | may cause a failure such as a communication
error.
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Installation/Connection

Connecting the Console, Mouse, etc.

Connect the AC power cord set, console, mouse, and
keyboard to the microscope.

These connection ports are located at the lower left side of
the microscope.

Always turn the main power switch off before

connecting or disconnecting the AC power cord
set and console. Doing so with the power

turned on may result in failure or damage.

¢ The AC power cord set is not provided with
the VHX-6000 Series. Use the cord set, which
complies with the regulations and standards
in the country or the region in which the
VHX-6000 Series are used. (In North America,
use the cord set, which type of cable is SVT
or equivalent, 18AWG or better, rated
temperature 90°C or better.)

¢ When installing the VHX-6000, connect the
protective ground terminal of the AC power
cord set to the protective ground conductor
at the installation site. Failure to ground the
VHX-6000 may result in electric shock or
other product failure.

Mouse and keyboard

o

W, ¢
N

Console

NN 720

Connecting the console

Align the console connector to the orientation of the
CONSOLE connection port on the left side of the
microscope, and insert.

S

s,

To remove

Remove while pushing on the tab on the connector.

Do not connect any other device, except for the
supplied console, to the CONSOLE connector.

Doing so may result in fires, electric shock, or
product failure.

Connecting the mouse and keyboard*

Align the orientation of the mouse and keyboard connector
and insert into the USB port located on the left side, or the
lower left on the front panel of the microscope.

The mouse and keyboard can be connected to any of the
eight USB ports provided.

* Keyboard is not provided.

To remove
Hold the connector and pull.

Connecting Power

Connecting the AC power cord set

1 Connect the AC power cord set to the AC power
supply connection port on the left side of the
microscope.

2 Plug the other end into a wall outlet.

- Digital Microscope VHX-6000 User’s Manual - 2-5
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Installation/Connection

Z 3 Place the XY0 stage on the XY6 stage mount.
Installlng the VHX-S650 Tighten the XY0 stage mounting screw to fix the

Free-angle Observation Base Unit stage in place.

* Align the orientations of the connectors of XY6 stage
and XYe stage mount before attaching.

» 2 screws are used (1 screw is a spare).

» Use the provided hexagonal wrench.

This section will explain how to install a stand using the
free-angle observation base unit VHX-S650.

For further details, refer to the VHX-S650 User's Manual or
Instruction Manual for the actual stand being used.

Install the free-angle observation base unit on a
NOTICE fixed flat surface. Otherwise, the stand may fall
over and become damaged.

Attach in proper direction

1 Install the free-angle observation base unit on a of the connector.

fixed flat surface.

Attachment positions of
XY6 stage mounting screws

2 Tighten the stand arm lock knob to lock the camera 4 Remove the protection bracket of the XY0 stage.

pole in place. \, ront Keep the removed protection bracket and
screws so that they can be reused when
moving the stage. Be sure to secure the
XY6 stage during transportation.

2-6 - Digital Microscope VHX-6000 User’s Manual -



Installation/Connection

5 Insert the Z-axis Motorized Stage until it is at the
Mounting and Removing the Lens

bottom of the camera pole.
Insert so that the screw on the Z-axis motorized stage Mount the lens by selecting the appropriate bayonet lens
fits straight into the V-groove of the camera pole. attachment matching the lens and stand specifications.

The following explanation is based on the VH-Z20T.

1 Mount the lens in the lens joint and affix using the
lens mounting screw.

Lens mounting
screw

2 Insert the lens joint from the top of the joint

6 Tighten the Z-axis motorized stage lock knob. attachment pole on the Z-axis motorized stage and

Z-axis motorized stage lock knob tighten the joint locking knob.

Joint locking knob

7 Connect the Z-axis motorized stage and base unit
via cable. 3 Align the O marks on the VH-Z20T and camera and
rotate the camera clockwise until you hear a click.

Marks

- Digital Microscope VHX-6000 User’s Manual - 2-7 ‘
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Installation/Connection

To remove

While pushing down the tab on the lens attachment, rotate
the camera counterclockwise to align the O marks on the
lens attachment then camera unit, then pull the camera out
of the bayonet.

Connecting the Lens/Stage Cable

uornPaUUOoD/UonE|[EISU] u

Connection with the VHX-6000

Connect the cable into the port at the back of the free-angle
observation system base unit to the STAGE connection port
at the right side of the VHX-6000 using a cable.

—
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Flow from Adjustment to

Chapter .
P Observation

This chapter explains the settings and steps taken to

Basic Operation acquire images.

l This explanation is based on the Digital Microscope
VHX-6000 used with the ultra-small compact high-
performance zoom lens VH-Z20T and free-angle
observation base unit VHX-S650.

(Turning the Microscope )
Power On
\(Page 3-2)

4

(‘Initializing XY Motorized )
Stage
\(Page 3-3)

4

Adjusting the Color
Balance
(Page 3-3)

4

Adjust the brightness
and focus
(Page 3-4)

4

(Move XY Motorized
Stage
(Page 3-5)

|\

4

( )

Observing Tilted Z-Axis
(Page 3-7)

. J/

4

Capturing (Saving)
Images
(Page 3-8)

(7

(Reset to the initial
settings
\(Page 3-8)

(7

e )
Turn the Power Off

(Page 3-9)

. J
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Basic Operation

Basic Operation

Turning the Microscope Power On

Language selection at initial startup

When starting up the microscope for the first time, a window

If the Z-axis motorized stage is being used, the for selecting the display language will appear.

NOTICE stage will move to confirm its point of origin
when power is turned on.

1 Turn on the power switch of the VHX-S650.

2 Turn the main power switch on (lower left side of

the microscope).

This switch is normally left on. To turn the power on or
off, use the POWER switch located on the lower right of

the front panel.

Turn the main power switch off when moving the
microscope to another location, or if the microscope is

not to be used for prolonged periods.

1 In the window for selecting the language, select
[English] and click [Next].

Select a language.

English
English(US)
B

The confirmation window appears.

2 Click [OK].

VHX

Continue to switch to English?

. . OK [ Cancel
3 Press the POWER switch on the lower right of the ‘ J
front panel.
The microscope will turn on and the screen will appear.
Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the
Power On $ XY Motorized $ the Color ¢ Brightness ¢ Motorized $ Tilted ¢ (Saving) ¢ the initial ¢ Power Off
Stage Balance and Focus Stage Z-Axis Images settings

‘ 3-2
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Basic Operation

Initializing XY Motorized Stage

Initialize the XY® stage if you are using the Free-angle
Observation Base Unit VHX-S650. If the last operation was
completed with the stage moved to the origin, initialization
will not be required upon startup.

Adjusting the Color Balance
(White Balance)

Adjust to obtain true color images.

1 Display a white object.
Turn the zoom ring on the ultra-small compact high-

uonesadQ oi1seg H

performance zoom lens VH-Z20T to the desired
magnification.

Display the white object placed approximately 25.5 mm

away from the tip of the lens.

This distance differs according to the lens being used.
01 "Adjusting the White Balance" (Page 4-5)

2 Adjust the color balance.
Press the WHITE BALANCE button on the console.

O

LIVE DEPTH UP

ANTI-VIBRATION  FINE SHOT  FULL SCREEN

O -0 OfC

VE INCREASE IMAGE O
TION RESOLUTION STITCH
WHITE BALANCE

TRANSMITTEL
LIGHTING

— = O ° _O
DEPTH
icus L COMPOSITION HEHTS
&30 . O —O LIGHT

KEYENCE

Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the

Power On $ XY Motorized ¢ the Color $ Brightness $ Motorized $ Tilted $ (Saving) ¢ the initial $ Power Off
Stage Balance and Focus Stage Z-Axis Images settings
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Basic Operation

Display the object to be observed.

—h

Place the object to be observed on the XY6 stage
mounted to the VHX-S650.

N

Adjust the brightness.
Adjust the brightness by turning the BRIGHTNESS dial
on the console.

EYENCE

3 Adjust the focus.

Adjust the focus by turning the FOCUS dial on the
console.

Focus can also be adjusted using the auto focus
function (Page 10-56).

Focus area

N

[

F To the focus position

Turning the focus dial shows the Adjust Focus. dialog box
on the screen. This allows you to check the focus level on
the screen, and thereby easily adjust the focus best.

4 Adjust the zoom (magnification).
Turn the zoom ring on the ultra-small compact high-
performance zoom lens VH-Z20T to adjust the
magnification.

Detailed focus adjustment

*) Double-click: Auto Focus i'

Turning the focus dial shows the focus area and the focus
adjustment dialog box on the screen.
The focus level can be selected from among “S/M/L/XL”

The position of the focus area can be moved by mouse-
clicking on the screen.

Manual adjustment of focus position

Turning the focus dial shows a graph of focus level in the
focus adjustment dialog box. With this state, clicking [To the
focus position] brings the image to a best focal point.

The same can be done by clicking the [ORIGIN] button of
the console while the focus adjustment dialog box appears
on the screen. (If the focus adjustment dialog box is hidden,
the [ORIGIN] button moves to the origin of the XY stage.)

Adjust Focus. [E=a)
el

;.

Reset

F To the focus position

To clear the graph of the focus level, click [Reset].

Zoom ring
Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the
Power On $ XY Motorized $ the Color $ Brightness ¢ Motorized $ Tilted $ (Saving) ¢ the initial $ Power Off
Stage Balance and Focus Stage Z-Axis Images settings

‘ 3-4
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Basic Operation

Auto focus

REMOVE
® REC REFLECTION

1l PAUSE AUTO FOCUS

Pressing the [AUTO FOCUS] button shows the focus
adjustment dialog box and automatically brings images into
focus.

The auto focus is also activated by double-clicking on the
screen with the mouse while the focus adjustment dialog
box appears on the screen.

To prevent interference with the object,
move the Z stage upward to adjust.

To avoid interference while using auto
focus, be sure there is at least 3 mm
between the lens and object.

Wrap-up of focus adjustment operation

Focusing Type Operation

method

Console 1. Move the focus
adjustment dial up and
down to scan the area you
want to bring into focus.

2. Press the ORIGIN button
of the console.

Manual
adjustment

Mouse 1. Move the focus

operation adjustment dial up and
down to scan the area you
want to bring into focus.

2. Click [To the focus
position] in the focus
adjustment dialog bog.

Press the [AUTO FOCUS]
button of the console.

Auto focus Console

Mouse 1. Move the mouse wheel to

operation show the focus adjustment
dialog box.

2. Double-click the screen.

Moving XY Stage Automatically

The methods mentioned below can be used to move the XY
stage automatically in the X and Y directions.

* Moving the stage using the joystick on the console

* Moving the stage using the mouse

¢ During image stitching and depth
composition, the stage cannot be moved.

* The stage cannot be moved either when the
camera image, such as 3D view, album and
wide-view, is not displayed.

\, Point

uonesadQ oi1seg H

Moving the stage using the joystick

]

_IVE DEPTH UP

=

[ oo
O W2 X))

WHITE BALANCE

8

W\

1/

7/
DOWN <L D> UP

TRANSMITTED
LIGHTING

LIGHT SHIFT

O Of

. . LIGHT

)
)

4 *
BRIGHTNESS

ENCE

In the direction that the joystick is tilted, the displayed
content of the observation window moves.

According to the angle at which the joystick is tilted, the
movement speed changes.

Turning the Initializing Adjusting Adjusting the

Move XY

Power On $ XY Motorized ¢ the Color $ Brightness ¢ Motorized $ Tilted $ (Saving) ¢ the initial
Stage Balance and Focus Stage Z-Axis Images settings

Turn the

$ Power Off

Observing Capturing Reset to
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Basic Operation

Moving the stage using the mouse

Based on the mouse movements in the observation
window, the observation area moves. Dragging the
observation window causes the displayed area to move
toward the dragging direction. Double-clicking in the
observation window moves the double-clicked point to the

center of window.

Clicking with the mouse wheel on the observation window
causes the reference point's picture to appear at the clicked
position. In the direction of the mouse cursor as viewed
from the reference point, the applicable arrow (in one of the
eight directions) appears and the displayed content moves
accordingly. Movement speed varies depending on
distance of the mouse cursor position from the reference
point. To stop moving the stage, click with the mouse wheel
again at your desired stop position.

r Moving direction
.
e

.‘ & } — Reference point
w

Adjustment tips

B Features with height differences appear flat
Use the Light Shift function.

For details, refer to "Changing Lighting Method (Switching
Lighting)" (Page 7-2).

W Areas with intense light reflection appear white
Use the Remove Glare function.

For details, refer to "Removing Glare (Reflected light
removal)" (Page 7-11).

B Some parts of the image are out of focus
Use the Depth Composition function.

\, Point During measurement, no movements can be
made by dragging and double-clicking.

For details, refer to "Types and Features of Depth
Composition" (Page 10-2).
B Areas of image whiteout or blackout
Use the HDR function.
For details, refer to “Enhancing Resolution and Increasing
Gradation" (Page 7-7).

Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the

Power On $ XY Motorized $ the Color ® Brightness ¢ Motorized $ Tilted ¢ (Saving) ¢ the initial
Stage Balance and Focus Stage Z-Axis Images settings

Q Power Off

‘ 3-6
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Observing Tilted Z-Axis

To observe with the Z-axis tilted, eucentric setting should be
performed.

1 Click [Rec settings] from the VHX MENU, and click
[Eucentric Settings].

" D500 MENU -
%

Easy mode

’ VHX MENU

| 45| Color adjustment |
a

Lighting
l@!ﬂ_
Rec settings

o |

Measure |

- R
| s Rec size |

&P
= Auto record |

€ Record video |

_f Eucentric settings |]

\Li Vision correction |

2 With the black side of the circular monochrome
plate facing upward, set the XY6 stage.

3 Turn the focus handle of XY6 stage to lift the XY6
stage to the uppermost position.

4 Click [Execute auto focus].

Tilt observation settings =3

Step 1

(1) Place the black and white stage plate in the stage

with the black side of the XY stage plate facing upwards.
(2) Raise the XY stage to its highest pasition.
(3) Click 'Execute auto focus.'

[ Execute auto focus H Close ]

5 Place the object on the XY6 stage.

6 Turn the focus handle of XY6 stage to focus the
object.

DX Do not focus the object by moving the
lens up or down. Definitely use the
focus handle of XY6 stage.

7 click [Close].

Tilt observation settings (=3

Step 2

(1) Place the target on the stage and lower the XY stage
to bring the target into focus.
* At this time, do not raise or lower the lens to bring
the target into focus.
(2) Tilt observation settings are complete. Perform tilt
observation.

Close

8 Observe the tilted Z-axis.

Reference ;

While the mounting angle of the camera is shifted
by 90 degrees, the object changes its angle in the
vertical direction according to the mounting angle,
which allows you to observe the object more
naturally.

Turning the Initializing Adjusting Adjusting the

Move XY

Power On $ XY Motorized ¢ the Color $ Brightness ¢ Motorized $ Tilted $ (Saving) ¢ the initial
Stage Balance and Focus Stage Z-Axis Images settings

Turn the

$ Power Off

Observing Capturing Reset to
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Basic Operation

Capturing (Saving) Images

Capture the displayed image and store it on the internal
hard drive.

Capturing (saving) images

1 Press the REC button.

® REC REMOVE INCREASE IMAGE
REFLECTION RESOLUTION STITCH
MULTI DEPTH

Il PAUSE { AUTO FOCUS LIGHTING COM;O\%ITION

KE

2 Select the folder to save the image in and enter a

Rec )
Folder location: Hard disk\Documents
& ca Hard disk Filename | DaEgaRamED
% Data folder &002jpg © JPEG(*jpg)
Document ts B 131028avi | © TIFFetin

&/131028-01jpg
/131028-02jpg Properties...

&/131028-03jpg
/131028-04jpg
&/131029-01jpg
£/131029-014jpg
&/131029-02jpg
£/131029-03pg
£/131029-04jpg
/131029-05jpg
£131029-06jpg
/131029-07jpg
£/131029-08jpg
/131029-09pg

[ New Folder lFMename, | Cancel

3 ciick [save].

Saving without entering a file name

The auto capture feature (Page 5-6) can be set to

automatically save images when pressing the REC button.
To switch to auto capture, select [Rec Settings] from the VHX

MENU and click [Auto Record ON] in the [Auto Record].

Saving videos

Select [Record Video] (Page 5-10) from the main menu.

Specify the conditions and click [Start Recording].

Reset to the initial settings

The home button is convenient to go back to the initial
settings after complicated operations such as the HDR and
depth composition functions.

7 s
Mavigation

N
{
[
\\\\‘4//
[ ]
w
i h
ln= FAL
3

VHX [

Reset the screen display settings and return to the Home screen.

) All retained data, including measurement results and
5 3D data, will be discarded.

[T Retain lighting settings

l OK ‘ | Cancel

HOME button returns the setting to the initial state at
startup. If [Retain lighting settings] is checked, the lighting
and brightness will not be changed from the current setting.

Turning the Initializing Adjusting Adjusting the

Move XY

Power On $ XY Motorized $ the Color ¢ Brightness ¢ Motorized $ Tilted ¢ (Saving) ¢ the initial
Stage Balance and Focus Stage Z-Axis Images settings

Turn the

¢ Power Off

Observing Capturing Reset to
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Shutting Down the Microscope

Turn the microscope power off.

\, Point The power settings (Page 13-24) determine how
the microscope shuts down.

Press the POWER switch on the lower right
of the front panel

The power turns off.

Click the [Exit] button

A menu of shut down options will appear. Select one and
click [OK].

B Shut down options

Shut Down : Turns off the power.

Sleep : Places the microscope in the standby
condition for quick startup. (Default)

Reboot : Reboots the system.
d Lens name: Z520 Normal image
Help Tilt: 0Deg (locked) Stage rotation: 0Deg
@ Pause i i Rec f X20 b4
Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the

Power On $ XY Motorized ¢ the Color $ Brightness $ Motorized $ Tilted $ (Saving) ¢ the initial $ Power Off
Stage Balance and Focus Stage Z-Axis Images settings
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Basic Operation

Advanced Operations

Change illumination angle, during or after

capture

For details, refer to "Changing Lighting Method (Switching
Lighting)" (Page 7-2).

Observe images without glare

IC Pattern (200x)

g
o

For details, refer to "Removing Glare (Reflected light removal)"
(Page 7-11).

Observe images using high color gradation

Dot printing (400x)

For details, refer to "Enhancing Resolution and Increasing
Gradation" (Page 7-7).

Observe images with an extended depth-
of-field

Solder paste (300x)

For details, refer to "Types and Features of Depth Composition
(Page 10-2).

Observe images in 3D

Solder (200x)

For details, refer to "3D View" (Page 10-15).

Observe a wide field-of-view under high
magnification

Screw (200x)

For details, refer to "Automatic Image Stitching" (Page 11-2).

Turning the Initializing Adjusting Adjusting the Move XY Observing Capturing Reset to Turn the
Power On $ XY Motorized $ the Color ® Brightness ¢ Motorized $ Tilted ¢ (Saving) ¢ the initial ¢ Power Off
Stage Balance and Focus Stage Z-Axis Images settings
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Chapter

Advanced Camera Settings

This chapter explains how to adjust
the brightness, white balance,
video frame rate, and lighting.

Camera settings are normally adjusted with the console. To
adjust advanced settings, click [Lighting] or [Rec Settings]
on the [VHX MENU] and use the menus presented in the
operation area.

Adjusting the Lighting........ccccooiiiiiieeiiecce Page 4-2
Using the LIGHT Button on the Console............ Page 4-2
Adjusting with [Lighting] of the VHX MENU ....... Page 4-2

Adjusting Image Brightness ..........cccocccerceeiiienenns Page 4-3
Adjusting with the Brightness Dial on the Console

....................................................................... Page 4-3
Adjusting the Shutter Speed using [Lighting] from the
VHX MENU .....ooiiiiiiiiieeeee e Page 4-3
Adjusting the Gain using [Lighting] from the VHX MENU
....................................................................... Page 4-4
Adjusting the White Balance ............ccccccovviiieeennns Page 4-5

Adjusting the White Balance on the Console .....Page 4-5

Adjusting the White Balance using the Camera Settings
from the VHX MENU ... Page 4-5

- Digital Microscope VHX-6000 User’s Manual - 4-1
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Adjusting the Lighting

Adjusting the Lighting

This section explains how to turn the lighting on and off and how to adjust the brightness. The brightness of the lighting can
be adjusted using the LIGHT button on the console or through the [Lighting] from the VHX MENU.
Normally, the light is turned ON at maximum intensity. Adjustments should be made as necessary if an external light is being

used for the observation.

Using the LIGHT Button on the
Console

ON/OFF of top down lighting

1 Press the LIGHT button on the console.
The LIGHT indicator on the console goes out and the
top down lighting turns off. Pressing the LIGHT button
again turns the top down light on.

JLL soReen) LVEDEPTHUP
ORIGN
1AGE O
meH
WHITE BALANCE
. TRANSMITTED
TGHTING /2
PTH &)
JOSITION LIGHT SHIFT S
LRGN

KKEYENCE

ON/OFF of transmitted lighting

This function is active when the VHX is connected with the
transmitted illumination stage.

1 Press the TRANSMITTED LIGHTING button on the
console.
The transmitted lighting indicator light illuminates and
the light comes on. When the TRANSMITTED
LIGHTING button is pressed again, the light goes off.

]

_IVE DEPTH UP

° @ XY STAGE
o
«0-
ORIGIN -

TRANSMITTED
LIGHTING

H
o¥e

o g
BRIGHTNESS

Adjusting with [Lighting] of the
VHX MENU

1 Click [Lighting] from the VHX MENU and select the
[Lighting] tab.
This brings up the [Lighting/Brightness] dialog in the
operation area.

Lighting/Brightness

Epi-illumination: ON

[ighing [Brightness Sets the lighting to ON or
Fphillumination OFF. This function is
o = " 0@ identical to the LIGHT
Light shift button on the console.

(S I e This adjusts the brightness
— (T in 256 steps by dragging the
= | o slider on the screen. You
— _on | can select the type of light

L g at Light shit.
I
L JEe ] [N [2]
S R
Transmitted illumination
- 97
[on][=) O &
\, Point  Available types of lighting change automatically

according to the connected lens.
For the details, refer to "Changing Lighting
Method (Switching Lighting)" (Page 7-2).

Transmitted illumination: ON

Sets the transmitted lighting to ON or OFF. This function is
identical to the TRANSMITTED LIGHTING button on the
console.

This adjusts the brightness in 256 steps by dragging the
slider on the screen. Normally used in the MAX (rightmost)
position.

2 To turn off the lighting, click [ON] of the applicable
lighting option to cancel the selective state
(yellow). Adjust the light intensity by dragging the
slider.
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Adjusting Image Brightness

This section explains how to adjust image brightness. Image brightness can be adjusted using [Lighting/Brightness] on the
console, or the camera setting options from the VHX MENU. Normally, the brightness is adjusted using [Lighting/Brightness]
on the console. To make detailed settings, use the camera setting options from the VHX MENU.

Adjusting with the Brightness Dial
on the Console

Adjust the brightness of the image by adjusting the shutter
speed (Auto shutter). If the object is dark, the controller will
automatically increase the gain.

1 Adjust the brightness by turning the BRIGHTNESS
dial on the console.

O .Om \

EYENCE

Turning right brightens the image and turning left darkens
the image.

With the brightness dial turned clockwise, the supercharge
shutter function in the long exposure mode starts to work
from a halfway rotated position.

Adjusting the Shutter Speed using
[Lighting] from the VHX MENU

To use a fixed shutter speed, set the speed in [Lighting]
from the VHX MENU.

When [Auto] is selected from the VHX MENU,
the shutter speed behaves the same way the
BRIGHTNESS dial does on the console. The
BRIGHTNESS dial on the console always
overrides the shutter speed set from the VHX
MENU and sets the shutter speed to [Auto].

\, Point

1 Click [Lighting] on the [VHX MENU].
This brings up the [Lighting/Brightness] dialog in the
operation area.

Lighting/Brightness

Lighting || Brightness

Shutter speed
@ Auto 70
0
2 Manual 1270 [ms]
= e
O Super-charge 20 [ms]
=0
D Preset

2 Select [Manual], [Super-charge], or [Preset].

3 Adjust the image brightness.
For [Manual] or [Super-charge], adjust by dragging the
slider.
For [Preset], select a value from the list box.
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Adjusting Image Brightness

Shutter speed

Increasing the shutter speed results in darker images but
reduces the blur of moving objects.

Reducing the shutter speed results in blurred images if the
object is moving, but produces brighter images.

Auto

The shutter speed is automatically adjusted to the brightness
setting. The shutter speed changes as the condition of the
lighting or object changes.

Manual

The shutter speed is adjusted by dragging the slider on the
dialog (0.02 ms to 20 ms) Manual allows a more precise
adjustment than preset. The shutter speed never changes
even if the condition of the lighting or object changes.

Super-charge
Adjust the exposure time (20 ms to 4 s) of the supercharge
shutter by dragging the slider on the dialog.

Preset
Select from 9 values preset within the range of 1/60th to
1/19000th of a second. The shutter speed remains fixed

even if the lighting condition of the object changes.

Adjusting the Gain using [Lighting]
from the VHX MENU

Normally, the brightness is adjusted using the
BRIGHTNESS dial on the console. Use the gain when you
want to adjust the brightness according to the object or
lighting while using a fixed shutter speed.

¢ Increasing the gain causes noise that can
degrade the picture quality.

¢ The BRIGHTNESS dial on the console always
overrides the gain set from the VHX MENU
and sets the gain to Manual, 0dB.

\, Point

1 Click [Lighting] on the [VHX MENU].
This brings up the [Lighting] dialog in the operation

area.
Auto
Lighting | Brghtness The gain is automatically
Shutter speed i . .
® Auto " adjusted to maintain the
B brightness setting.
o The gain changes as the
uto 70
=—¢ condition of the lighting or
Manual 00 dB .
object changes.
Sl ) 9
© Preset 0dB
Manual

Adjust the gain amplification ratio (0dB to 6dB) by dragging
the slider on the dialog.

Manual allows a more precise adjustment than preset.

The gain remains fixed even if the condition of the object or
lighting changes.

Preset

Select from two gain amplifications: 0dB or 6dB.

The gain remains fixed even if the condition of the object or
lighting changes.

2 Click either [Auto], [Manual], or [Preset].
3 Adjust the image brightness.

For [Auto] or [Manual], adjust by dragging the slider.
For [Preset], select a value from the list box.
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Adjusting the White Balance

This section explains how to adjust the white balance of the screen. White balance can be adjusted using the WHITE
BALANCE button on the console, or through [Rec settings] from the VHX MENU.
Normally, this adjustment is made using the WHITE BALANCE button on the console. To make detailed adjustments, use

[Lighting] from the VHX MENU.
Adjusting the White Balance on
the Console

1 Turn the zoom ring on the lens to the desired
magnification.

2 Place a white object on the stage and focus on the
object.

The observation distance is
set according to the lens

used.
Lens model Observation

distance
VH-ZO0OR/W/T 95 mm Observation
VH-Z20RW/T  |255 mm distance
VH-Z20UR/W/T  |20.8mm
VH-Z100R/W/T |25 mm

VH-Z100UR/W/T |25 mm

VH-Z250R/W/T |6.5 mm
VH-Z500R/W/T  |4.4 mm
VH-Z50L/W/T 85 mm
VH-ZST 15 mm

l Use an object with a matte white surface (such as

copy paper) for best results.

3 Adjust the image brightness.

Adjust the image to the i
appropriate brightness
(Page 4-3). O "
\, Point  Adjustto prevent the j O Oz
image from becoming O O

so bright that the image

FKEYENCE

is saturated.

4 Press the [WHITE BALANCE] button on the
console.
This will adjust the white balance.

N}
(&) | .
N

X revove
neriESton
wese | |arorocus| | MU || coldon

Adjusting the White Balance using the
Camera Settings from the VHX MENU

To adjust the white balance in greater detail, use [Rec
settings] - [Color adjustment] from the VHX MENU.

[Push Set] performs the same operation as the
WHITE BALANCE button on the console.

\, Point

1 Click [Rec settings] from the VHX MENU and click
[Color adjustment].

This brings up the
S settings dialog of color
Preset 2700K - adjustment in the
Auto operation area.
@ Push Set Exec Push Set
Manual Preset
R 712 Select the color

+]

)

256

0

temperature according to
the lighting and
B 516 environment from 2700K,

3200K, 5600K, or 9000K.

2700K For imaging under an
incandescent lamp.

3200K For imaging under a
halogen lamp.

5600K For imaging under sunlight
during the day.

9000K For imaging in shaded light
on a clear day.

+]

U

]
E]

Auto

This mode automatically adjusts the white balance to
the image being displayed. Auto mode reduces color
variation caused by changes in the lighting
environment which can occur, for instance, when the
timer is used to capture images for extended period of
time.

Push Set

This mode adjusts the white balance when the user
clicks the Push Set button while observing a white
object.

Manual

Adjust the white balance as desired by dragging each
slider while viewing the target.

2 Select either [Preset], [Auto], [Push Set], or
[Manual].

3 Adjust the white balance.
When [Preset] is selected, select a color temperature.
When [Manual] is selected, adjust by dragging the
sliders for R, G, and B.
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Adjusting the White Balance
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Chapter

Recording (Saving) Images

This chapter explains how to
capture, retrieve, and edit
images.

Recording/Saving Still Images .........ccccoeeeeveennnne. Page 5-2
Recording (Saving) from the Console ................ Page 5-2
Recording (Saving) using the Direct Buttons......Page 5-2

REC SEttiNgS...cooveeeiiiieeeie e Page 5-5
Setting the Recording Size........cccoovcevivieeennenn. Page 5-5
Setting AUto REC ....cocveiiiiiiieir e Page 5-6
Loading Recording Settings ..........cccvvieeevneenne. Page 5-7
Setting up Timer Recording.........ccoccevevveeennennn. Page 5-8

WidE-VIEW....ceeiiiiieiiee e Page 5-9
Observing in Wide-View ..........cccceevieeineninneenne Page 5-9

Recording and Saving Videos.......c..cccccevveeernennn. Page 5-10
Names and Functions on the [Record video] Dialog Box

..................................................................... Page 5-11
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Recording/Saving Still Images

Recording/Saving Still Images

This section explains how to capture images. Images can be captured and saved using the [REC] button on the console, or

through the VHX MENU.

Recording (Saving) from the
Console

1 Press the [PAUSE] button on the console.

This pauses the image.

f

-

HOME

o

SCALE ANTI-VIBRATION  FINE SHOT  FULL SCREEN
° {:::> ° {:::> ._<::> (::)

REMOVE INCREASE
® REC l {F{EFLECT\ON RESOLUTION

IMAGE
STITCH

J

e

MULTI
LIGHTING

W

‘ AUTO FOCUS

L3

2 Press the [REC] button on the console.
This brings up the [Rec] dialog box (Page 5-3).

l * The resolution of the image will be set to the

resolution set in "Rec Settings" (Page 5-5)
from the VHX MENU.

* |tis possible to save images simply by
pressing the [REC] button.

m "Setting Auto Rec" (Page 5-6)

* |f the REC button is pressed without
pressing the [PAUSE] button, the
observation image is paused and the Rec
dialog box appears.

DEPTH
Il PAUSE COMPOSITION
&3D

]

3 Select the folder to save the image in and enter a
file name in the [Filename] box.

4 ciick [Save].
This saves the image data and closes the [Rec] dialog
box.

Recording (Saving) using the
Direct Buttons

1 Click [Pause] from the direct buttons.

This pauses the image.

Lens name: 7520
Tilt: 0Deg (locked)

‘ Hi Pause ‘ ‘ i'@jj Rec ‘ ‘g X20 v ‘

Mormal image

Stage rotation: 0Deg

2 Click the Rec icon.
This brings up the [Rec] dialog box (Page 5-3).
| | Reference ) If the Rec button is pressed without pressing

the [Pause] button, the live image is paused
and appears in the [Rec] dialog box.

3 Select the folder to save the image in and enter a
file name in the [Filename] box.

4 ciick [save].
This saves the image data and closes the [Rec] dialog
box.

To playback the saved image, use the Album function (Page
6-2).
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Names and Functions on the Rec
Dialog Box

mn @ (3) 4) (5)
|
Rec ==
Folder locatioll. _Hard dist| Documents
— N
e Hard disk Filename -| Image Format
Data folder &002jpg © JPEG(*jpg)
Documents B 13102820 | © TFFesin
£21131028-0Ljpg
£2/131028-02jpg Properties
£21131028-03pg
oo Measure Cs
21131029-014jpg
21131029-02jpg
£21131029-03pg
£5/131029-04,jpg
51131029-05pg
&1131029-06pg
51131029-07jpg
£21131020-08jpg
£21131029-09jpg
New Folder | Filename [ cancel | ]
| |
(6) ] ® ()

(1) Folder location

Displays the folder containing the files being shown.

(2) Folder tree

Displays the drives and folders. Click the folder to save the

image in.

(3) Filename
Displays the files in the currently selected folder.

(4) Image format
Choose the format to save the image (either JPEG or
TIFF).

Reference; ¢ JPEG format: (extension.jpg)

This is a common image file format. The data is

compressed and saved. The file size for JPEG
files is small compared to the image size.

¢ TIFF format: (extension.tif)

Saves the image data without compression.
TIFF files offer better picture quality but have
large file sizes which reduces the storage
capacity.

(5) Properties

Used to add comments to image files.

[ "Entering properties" (Page 5-4)

(6) New Folder
Creates a new folder.
[ "Creating a new folder" (Page 5-4)

(7) Filename
Enter the file name to save the image as.

(8) Save
Saves the file.

(9) Measure CSV

If this option is checked, the image is saved as an image file
with measurement data in CSV format.

The CSV data can be extracted using the VHX-6000
Communication Software and imported into Excel or other
applications for comparison.

] "Measuring Dimensions and Area" (Page 9-1)

[ "Extracting CSV data" (Page 14-19)
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Recording/Saving Still Images

Entering properties

Comments can be added to image files. The information
entered here is saved as part of the image files recorded
hereafter.

Enter information in the properties as needed.

1 Click the [Properties] button.
This brings up the [File properties] dialog box.

File properties ==

Title:

Subtitle:

Creator:

Company/org:

Workgroup:

Comments:

Lens name: 7520, X30
Tilt angle: 0Deg

[ ok || caca |

2 Enter a title, subtitle, and any other information as
needed.
Each field accepts up to 31 characters (comments can be
up to 63 characters). Both double-byte or ASCII
characters can be used.

3 Click [OK].
The settings are saved and the dialog box closes.

¢ The information entered in the property

fields remain until the power is turned OFF
and are reflected into all image files
subsequently recorded. Restarting the
microscope erases the information in the
property fields.

¢ The information entered in the property
fields is displayed in the preview area (Page
6-2) of the Album function (Page 6-2).

* Searches can be performed on the
information entered in the property fields.

Creating a new folder

1 Click the folder where the new folder is to be
created.

2 Click [New Folder].
A [New Folder] is created in the specified folder
enabled for entering a folder name.

3 Enter a folder name and press the Enter key on the
keyboard.
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Rec Settings

Under the record settings, you can view recorded image size, automatic saving features and timer-recording settings.

Setting the Recording Size

Select the resolution to use for recording images. Images
can be recorded in higher picture quality than normal
resolution by using the Pixel Shift function.

1 Click [Rec Settings] from the VHX MENU and click
[Rec size].

' VHX MENU

g; Rec settings

Ezsy mode

d’ | & Color adjustment |
Lighting

[| '{,‘4 Rec size ﬂ

Rec settings §
= | = Auto record |
sy
e | 62 Record video |
Depth UP | & Eucentric settings |

This brings up the [Rec Settings] menu in the operation

area.

Rec settings E

Rec size

@ Standard [1600 x 1200]

© 3CMOS [1600x1200]

© High Definition [3200 x 2400]
& Super Fine [4800 x 3600]

© 18 Mega Pixels x 3CMOS [4800 x 3600]

Non-standard size (1600 x 1200) options
@ Save at Current Size

Saves the image without changes
to size
(Max. 20,000 x 20,000)

© Reduce and Save
Size: 50%
() Save Displayed Image

Save the currently displayed image.
(Fixed size: 1600 x 1200)

When 'Reduce and Save’ or 'Save
Displayed Image’ is selected, 3D
data and/or HDR data will be lost.

2 Specify the recording settings as needed.
The image size selected for recording is shown in the
information view.

Lens name: ZS20
Tilt 0Deg (locked)

e

Normal image

Stage rotation: 0Deg

e

iv_@j~ Rec

\, Point

With camera type VHX-6020, only normal
(1600x1200) can be selected.

| |Reference, ) ® Rec size, resolution, pixels

Rec size Resolution Pixels
(pixels)

Normal 1600 x 1200 2-million pixels

3CMOS 1600 x 1200 | 2-million pixels

x 3CMOS

8-million pixels

High Definition |3200 x 2400

Super Fine 4800 x 3600 | 18-million pixels
18 Mega Pixels |4800 x 3600 18-million pixels
x 3CMOS x 3CMOS

* Normal [1600 x 1200]
Normal recording mode. Records without
using the Pixel Shift function.

e 3CMOS [1600 x 1200]
This mode provides good color
reproduction. Records using the 3CMOS
mode.

¢ High Definition [3200 x 2400]
High resolution mode. Captures image in
Super Fine [4800 x 3600] mode and
records the data in reduced size.

¢ Super Fine [4800 x 3600]
High resolution mode. Records using 9 times
the number of pixels used in normal mode.
The CMOS shifts three times vertically and
horizontally between each pixel.

¢ 18 Mega Pixels x 3CMOS [4800 x 3600]
This mode offers the best resolution and
color reproduction. Images are recorded
using the Pixel Shift function and the
3CMOS mode. This mode offers high
resolution with good color reproduction.

* Non-standard size (1600 x 1200) options

¢ Save at Current Size
Saves images with their original resolution.

* Reduce and Save
Saves whole images in reduced resolution.
Select reduction ratio (50%/25%/12.5%)
from the dropdown list.

¢ Save Displayed Image
Saves the image displayed on the
observation window as it is.
The resolution is 1600x1200.
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Setting Auto Rec

Press the [REC] button on the console, or simply click the

[Rec] button on the direct menu to record (save) images using

[Auto record].

the predefined file name, folder, and image format.

1 Click [Rec Settings] from the VHX MENU and click

r VHX MENU
8
Easy mode

sabew) (Buineg) Buipiosay H

; ‘ #=|| Color adjustment ]

‘ '{,J Rec size |
w
T U = Auto record U
V23,
I ‘ = Record video |
Depth UP ‘ ¥ Eucentric settings |

This brings up the [Auto record] menu in the operation

area.

Auto record

Record folder location:
Hard disk\Documents
File Format:

JPEG (*JPG)

Filename prefix:

VHX_

l Auto record ON ]

l Settings... ]

2 Click [Settings] under Auto Rec.
The [Auto Rec settings] dialog box appears.

Aute record Setting

Folder location of Auto record:

Hard disk\Documents

Image Format
@ JPEG (*JPG)

© TIFF (=TIF)

Filename prefix of Auto record:
VHX_
Ex.  VHX_000000jpg

VHX_000001,jpg

==

OK

I

Cancel ]

3

Click [Ref...] under the Auto Rec folder destination
and specify the folder to save image files in the
[Select Folder] dialog box.

l To create a new folder, click [New Folder] in

the [Select Folder] dialog box.
m "Creating a new folder" (Page 5-4)

Select an image format by clicking the appropriate
option.

Enter a file name prefix to use with Auto Rec files.
The end of each file name is automatically numbered
from 000000 to 999999 when the file is saved.
The Auto Rec file name prefix can be up to 20
characters long. Both double-byte or ASCII characters
can be used.
eg: The Auto Rec file names are named in following
manner when the Auto Rec filename prefix is to
"VHX_":
VHX_000000
VHX_000001
VHX_000002

Click [OK].

Click [Auto record ON].
The button turns yellow indicating Auto Rec mode is
active.

i R |::> e T

Clicking [Auto record ON] again returns to Normal Rec
mode.
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3 Click [Load recording settings].
_ This loads the recording settings from an existing

The VHX Settings that were used to record a saved image image and sets those settings as the recording

can be automatically applied to the current image. This is settings.

useful when observing similar objects that require the same ﬂﬂereme When clicking [Show settings], the [Show the
observation conditions. recording settings] dialog box is displayed. You

can confirm the recording settings of the
selected image.
1 Click [Side Album] on the [VHX MENU]. When _cllcklng_ [Restore], you can replicate the
recording settings.
This brings up the [Side Album] menu in the operation

area.

Hard diskiDocuments

E-g=y Hard disk
@~ Data folder
L
£} DVD RW Drive (E3)
2 Recycle Bin

=)
1]
(2]
o
=
=
3
«Q
_—
(2]
1Y)
<
=]
«Q
N
3
D
«Q
[1']
(7]

[Ty
=991
131028.avi  131028-01.j...

T ;

=

131028-03.]...

131029-014...

= 131029-04.]...

131029-06.j... 131029-08.j... _
&

Reproduce rec settings

l Reproduce rec settings JI Show settings J

2 In the side album, click the image whose settings
you wish to replicate.
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Setting up Timer Recording

The Timer Rec function automatically records images at
preset intervals and times. This is useful when observing
objects that change or grow by automatically recording at

fixed

\

time intervals.

Point * The required recording intervals are as follows:

- For recording size set to normal (1600 x 1200)
: 15 sec. or longer

- 3CMOS mode: 3 min. or longer

- High Definition mode: 3 min. or longer

- Super Fine mode: 3 min. or longer

- 18 Mega Pixels x 3CMOS mode
: 5 min. or longer

- For lamp ON/OFF interlock
: 1 min. or longer

¢ If the destination drive becomes full, timer
recording ends.

1 Click [Rec Settings] from the VHX MENU and click
[Auto record].

' VHX MENU

Easy mode
:; ‘ | Color adjustment |
___ Lighting
‘ ¥y Rec size |
Rec settings w
e ‘ = Auto record |
akaty
'y ‘ G2 Record video |
Depth UP ‘ & Eucentric settings |
This brings up the [Auto record] menu in the operation area.
Auto record
Record folder location:
Hard disk\Documents
File Format:
JPEG (*JPG)
Filename prefix:
VHX_
Auto recaord ON I [ Settings.
Timer record
Record interval:
0| Hour 0 Min 15+ Sec

5-8

,‘a Rec settings

Record count:

[C] Light ON/OFF Interlock
Total time!
0 Hour 0 Min 15 Sec
4 Images will be saved at the current

rec size with the automatic
recording settings.

Timer record start

2 Set each of the recording time settings.

Record interval

Set the recording interval.
From 15 seconds to 23 hours 59 minutes 59 seconds.
Record count

Set the number of recordings to make at the preset
recording interval.

1 to 9999 counts

Light ON/OFF Interlock

If the recording interval is 1 minutes or longer, setting
this option turns the lamp on only while recording.
Focus setting

During timer recording, depth composition or autofocus
can also be used. When either of these functions are

used, set the recording interval to 3 minutes or longer.

Click [Timer record start].

This starts timer recording.

The message [Timer recording...] appears in the dialog
while timer recording.

Timer recording...
Images remaing: Total # of images:

1 / 1

0 Hours 1 Min 13 Sec remaining

Record interval: 0 Hour 1 Min 15 Sec
Record folder:

Hard disk\Documents

Clicking the [Stop] button stops timer recording.
Recording data is saved to the hard disk until timer
recording ends or is stopped. The recording can be
played back and deleted using the Album function
(Page 6-2).
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Wide-view

When the [Wide-view] dialog box is displayed, you can confirm which part is being zoomed in on when the zoom ratio of the
observed image has been changed. By dragging the green view area frame, you can also move the position to be observed

(view area).
When the [Link zoom position and display position
_ between the images in the split screen.] check box is
ON, all images are enlarged when the image in the split
1 Display a live image or still image in the

screen is enlarged.

observation window. 11 "Enlarging the Image (Digital Zoom)" (Page 8-5)

2 Click [View/Comment] from the VHX MENU and | Reference | = When clicking [Fit to screen], the
observation window shows the entire
click [Wide-view]. image.

¢ When clicking [X1.00 view], the image is
displayed in the actual size (100%).

[ B Split screen ]
[ 4B comment ]

lﬂ Register the stage position l

l_ _Full_gcrﬂen image l

“ =] wide-view ]]

‘ E Dual view |

‘ y Show Chamber view, |

The [Wide-view] dialog box appears.

3 While the image is being zoomedin on, drag the
green view area frame to the position you would
like to observe.

View area

The view of observed image changes according to the
view area frame.
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Recording and Saving Videos

Observed images can be recorded as digital video (AVI format) and played back. Each image can be recorded in 1600 x 1200,
800 x 600, or 640 x 480-pixel resolution for up to three hours. Saved video files can be played back on the VHX-6000 or a PC.

sabew) (Buineg) Buipiosay H

Click [Rec Settings] from the VHX MENU and click
[Record video].

' VHX MENU

2

Easy mode

. ‘ &1 Color adjustment ‘

Lighting

P -
‘ o) Recsize ‘

Rec settings ,&L
T ‘ = Auto record ‘
it U €3 Record video U
Depth UP  Eucentric settings
e 9

This brings up the [Record video] menu in the

operation area.

Video recording

Recording frame rate

@ 15F/s © 30F/s © 50F/s
Record size: |1600x1200 ~

Recording time

0 Hour 0= Min

2 Set the [Recording frame rate], [Rec size],

[Recording time], and the [Create compressed AVI
file] option.

Recording frame rate

15F/s: records 15 frames per second.

30F/s: records 30 frames per second. Videos are
smooth even when recording fast-moving objects.
50F/s: records 50 frames per second.

Recording time
The [Hour], [Min], and [Sec] can be specified.
The recording time is from 1 second to 3 hours.

To record at stable frame rates, set
recording time to five seconds or more.

\, Point

l Frame rates and recording times

Frame | Compr d/ Recording time
rate |Uncompressed 1600 x 1200| 800 x 600 | 640 x 480
50F/s |Uncompressed 1 secto
8 min
Compressed 1secto
P 50 min
30F/s |Uncompressed 1 secto 1 secto
10 min 15 min
Compressed 1 secto 1secto
1 hour 1 hour and
30 min
15F/s |Uncompressed 1 secto 1secto
20 min 30 min
Compressed 1 secto 1 secto 1 secto
10 min 2 hour 3 hour

\, Point * The recording size will be set to 800 x
600 or 640 x 480 when the frame rate is
set to 30F/s.

* The recording size will be set to only 640
x 480 when the frame rate is set to 50F/s.
Rec size

Increasing the recording size improves the picture
quality but shortens recording time.

5-10

4

Create compressed AVI file

If this option is checked, the file is compressed when
the AVI file is created.

This reduces the file size.

Click the [Start rec...] button.
The [Video recording...] dialog box appears and
recording starts.

Video recording...

Record time:

0 Hour 1 Min 0 Sec

When the recording ends, the [Video recording..] dialog

box (Page 5-11) will appear.

| | Reference ] To exit while recording, click [Stop]. When a
confirmation dialog appears, click [Yes] to save

the partway recorded video.

Select the folder where the video will be stored and
enter the file name in [Filename].
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Recording and Saving Videos

5 click [Save].
The video data are saved and the [Video recording..]
dialog box closes.
To play the saved video, use the Album function (Page
6-2).

Clicking [No] discards the recorded video
data.

\, Point

Names and Functions on the
[Record video] Dialog Box

M @ 3 4 (®)
| |
Record video ==
Folder locatiol. _Hard dist] Documents
s N\
s Hard disk Filename | ImageFormat
Data folder &= 002jpg AVICAVD
Documents [E 131028.avi ‘
£131028-01jpg L
£=131028-02jpg @
£=131028-03jpg
& 131028-04jpg
& 131029-01jpg
&=131029-014,pg
&= 131029-02pg
&=131029-03jpg
£5/131029-04,jpg
& 131029-05jpg
& 131029-06jpg
£131029-07jpg
£131029-08jpg
£131029-09jpg
New Folder | Filename: [| cancel
| |
6) @ (®)

(1) Folder location
Displays the new folder containing the files currently

showing.

(2) Folder tree
Displays the drives and the new folder. Click the new folder
to save the image in.

(3) Filename
Displays the files in the currently selected folder.

(4) Image Format

Displays the format to save the image (AVI).

(5) Properties...
Used to add comments to video files.
] "Entering properties" (Page 5-4)

(6) New Folder
Creates a new folder.
[I] "Creating a new folder" (Page 5-4)

(7) Filename
Enter the file name to save the image.

(8) Save
Saves the file.
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Recording and Saving Videos
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Chapter

Playing and Editing Images

Working with Saved
Files

This chapter explains the Album function which provides
the ability to play, edit, and view thumbnail previews of
recorded (saved) still images and video files.

AIDUM L. Page 6-2
Names and Functions .........c.cccccveeeiiiiiieeeeennines Page 6-2
Playing Files ... Page 6-6
Displaying and Entering Properties.................. Page 6-10
Depth Up ... Page 6-11
Creating Color Composition Images ................ Page 6-12
Searching Files ... Page 6-14
Changing the View of the Files Window........... Page 6-15
(0] 0] (0] o 1= 3OS Page 6-16
EXPIOrer ... Page 6-18
Report OUPUL ......evveiieiiieeeee e Page 6-19
Measurement Result Summary .........ccccoeeeee. Page 6-20

Side AIBUM.....ooiiiii e Page 6-21
Launching the Side Album ............ccoecernenen. Page 6-21
Names and Functions ...........ccccceeeieiiieee e, Page 6-21
Playing Images.........ccoeverieeiiiiiiee e Page 6-22
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Album

Album

Names and Functions

This section explains the names and functions used in the Album window.

Files window

0 s seeciea

—
Fiet DOCERA 36D

Folder view

Preview area 1

Preview area 2

Folder view

This is a tree view of the folders on the hard disk or other

storage devices.

Hard disk
This shows the hard disk in the microscope. Users can
store images in the data folder and create new folders.

The VHX-6000 Communication Software can
browse the Documents folder and the Data
folder.

\, Point

DVD RW drive (E:)

This is the DVD drive on the right side of the panel.
Reading and writing DVD+R/-RAM/+R DL/+RW and CD-R/
RW disks is possible.

Removable disk (F:)
Any USB memory device connected to the USB port will be
recognized as a drive and added to the tree view.

Network

This shows any shared drives on the network.
Refer to "LAN Connection" (Page 14-2) for setting
procedures.

Recycle Bin
Deleted files are saved here.

Files window

This window shows the files currently saved in the selected
folder. The view can be set to show thumbnails, details, or
other views.
Change the view by clicking [View] on the menu as
described in "Changing the View of the Files Window"
(Page 6-15).

l In thumbnail view, the contents of the file is

indicated by a symbol displayed in the lower right of
the thumbnail.

* 3D Files
Ity appears in the lower right of the thumbnail.
This indicates a 3D image (Page 10-2). The image can be

played back in 3D.

¢ Multi-lighting files
appears in the lower right of the thumbnail.
This image is recorded with the multi-lighting function (Page 7-4).
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HDR files

appears in the lower right of the thumbnail.

This image was recorded using the High Dynamic Range (HDR)
function (Page 7-7).

High resolution HDR files

i appears in the lower right of the thumbnail.

This image was recorded using the High resolution HDR
function (Page 7-9).

Video files
m appears in the lower right of the thumbnail.
This file is a video recording (Page 5-10).

File with CSV data

@ appears in the lower right of the thumbnail.

This image file has measurement data in CSV format.

The CSV data can be extracted using the VHX-6000
Communication Software and imported into Excel, or other
applications to complete further analysis.

[ "Extracting CSV data" (Page 14-19)
-—

CSV data file

This file contains measurement data such as length and area in
CSV format (Page 9-24).

The data can be exported into Excel or other application for

comparison.

- Digital Microscope VHX-6000 User’s Manual -

Csv

Template file

appears in the lower right of the thumbnail.

It is a template file that has been created with one-click
automatic measurement (Page 9-41).

One-click automatic measurement can be conducted with a
template applied to it.

Automatic area measurement data file

= appears in the lower right of the thumbnail.

It is a data file that contains measurement results and settings
using the automatic area measurement (Page 9-46).
Measurement results can be confirmed and output or another
automatic area measurement can be completed with the same

settings.

!

aé
4 '._I

o
N

Contamination analysis results file

@ appears in the lower right of the thumbnail.
This image file includes analysis results using the contamination
analysis function (Page 9-67).

6-3
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Album

¢ Color composition file

@L] appears in the lower right of the thumbnail.
This file was created using color composition (Page 6-12).

Preview area
The file preview area displays properties and a preview of
the image.

Preview image
The file preview area displays the selected image.

File properties display

Symbols are used to indicate basic information about the
selected file and its content, as well as information set in
the file properties (Page 6-10).

l Symbols that indicate the contents of the file are
displayed under the properties display.

« 3D file
¢ Multi-lighting file SEONT
* HDR file HDR
« HHDR file
« 3D HDR file
¢ 3D HHDR file BIL(HH;IR)
* Video file
* Measured image file +CSV
» Template file %
" messurement data e LI
¢ Contamination analysis P

results file
* Color composition file

!

Using the preview area

Clicking a preview area (1 or 2) makes it the active preview.

The preview area shows the file selected from the files
window.

1 Click either the left or right preview area
The clicked preview area becomes active and an

orange frame appears.

2 Click the desired file in the files window to display it
in the preview area.
The preview image and file properties appear in the
preview area.

\, Point

If a CSV file is selected, only the basic file
information is displayed.

Menu bar

Playback

P

Playback
S button displays the file in the entire observation

This button plays back an image file selected
from the files window. Clicking the [Playback]

window.

You can also playback a file by double-clicking it in

the files window.

Or, you can right-click the file and click Playback on
the pop-up menu.

Playing a multiple selection of CSV files displays up
to four measure results side by side.

History

& This command displays a history of the files that

=~ = have been previously played. These files can be
History

played by selecting them from the list.
Print
This button prints (Page 12-2) the currently
® . selected image with the printer.
Print

To install the printer driver, temporarily
deactivate the system protection function (Page
13-2).
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File
This button allows you to handle files.

=] -

File New Folder
Creates a new folder on the hard disk in the
microscope.
Select the folder, at the folder view, where a new
folder is to be created before clicking.

Reference ) You can create a new folder from the
menu which is displayed by right-
clicking a folder or files window.

Change name
Changes the name of the selected folder or file.

l You can change a name of a file or

folder by right-clicking a folder or file.

Delete
Move the selected file to the Recycle Bin.

l You can delete a file or folder from the
menu by right-clicking a folder or file.

Properties

You can display/set file properties (such as title
and creator) and display file information (such
as file type and size).

Reference; ¢ When a folder is selected, the

folder information is displayed.
* You can also display the file or
folder properties by right-clicking a
folder or file.
Save on disc
o Save a selected file or folder to a disk (Page 12-

Save on disc 4).

Depth Up
. This command combines image files recorded

Dep?UP " at different focal points. The files can be
displayed combined or in 3D. This is useful for
viewing objects that are difficult to view
completely in focus due to large height
differences.
Refer to Page 10-2 for details on the Depth Up

function.

Color Comp

= This command allows you to perform color
composition (Page 6-12) after selecting color
image and large-depth image.

Coldr C"omp

Search
This command searches (Page 6-14) within the
yeil hard disk. You can specify search criteria.
Search

l You can also search by right-clicking a folder and
clicking Search on the pop-up menu.

Refresh

This command refreshes the album view.
3

Refresh

Edit
This button drops down to show the Cut, Copy,
- Paste, and Select all commands.

Edit

Reference ./  You can also use these commands from the pop-up
menu presented by right-clicking the folder or file.

Undo
This command undoes the most recent
command.
Undo
\, Point [Undo] is allowed for only one command. Some
operations cannot be undone.
View
This button sets the display format (Page 6-15)
===l = of the files window.
View

Or, you can change the view format from the pop-

up menu presented by right-clicking in the files
window.

Preview

ﬁ This button shows/hides the preview area.

Preview
Option
% This button allows you to set the options (Page
¥ T 6-16) of various functions.
Option
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Album

Explorer

This button launches Explorer.
Jo'

Explorer

Report Output

= This command prints the image and file

Report QUL information on a single sheet (Word, Excel)

using a predefined format. (Page 6-19)

Tab results
+ This button combines multiple one-click
Tabresults  @utomatic measurement results in Excel. (Page
6-20)
Close
_ This button closes the album function and
E returns to the observation window.
Close

Playing Files

The following methods can be used to playback selected
files.
¢ Click [Playback].

(4

Playback

¢ Click [Playback] from the mouse right-click menu.
* Double-click the preview window.

Playing still images
1 Select the file to play in the files window.

2 Click [Playback].
The image appears in the entire observation window.
To play and confirm high-resolution images, use the
Wide-view window (Page 5-9).

Playing multi-lighting files

1 Select a multi-lighting file to play from the files

window.

2 Click [Playback].
The "Confirm playback of multi-lighting files" message

appears.

==

Confirm playback of a multi-lighting file

Select a playback method of multi-lighting files.

Muiti-lighting playback | | IE MNormal playback |

[¥] Show demo mode during playback

If the [Confirm playback method of multi-
lighting files] option is turned OFF in the
[Option Settings] (Page 6-16), the multi-lighting
playback will start without displaying the
“Confirm playback of multi-lighting files”
message.

\, Point
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Playing HDR images Playing back 3D images
1 Sselect the HDR file to playback in the files window. 1 select the 3D file to display in the files window.
2 Click [Playback]. 2 click [Playback].
The "Confirm playback of HDR image file" message The *Confirm playback of 3D image file” message
appears. appears.
Confirm playback of HDR image file @ Confirm playback of 3D image file @

Select playback method of HDR image file. Select playback method of 3D image file.

¥ 3D playback ‘ K§| 2D playback

E HDR playback l ‘ Normal playback
\, Point If the [Confirm playback method of 3D

\, point If the [Confirm playback method of HDR image file] option is turned OFF in the
image files] option is turned OFF in the [Option Settings], the 3D playback will start
[Option Settings] (Page 6-16), the HDR without displaying the "Confirm playback
playback will start without displaying the of 3D image file" message.
"Confirm playback of HDR image file"
message. 3 click [3D playback].

The 3D view (Page 10-15) appears.
3 Click [HDR Playback].

The HDR view (Page 7-7) appears.

Playing measured image files

Playing high resolution HDR image

window.
1 Select the high resolution HDR file to play in the

files window. 2 Click [Playback].

The "Confirm playback of measure image files"
2 Click [Playback].

message appears.
The "Confirm playback of High Resolution HDR file"

message appears. Check playback of measured image file L-&J
o playback of High Resolution HOR file = Select playback method of measured image file.

Select playback method of High Resolution HDR file. ‘ @ Normal playback ‘ ‘ E‘ Playback source image ‘

I LR High Resolution HDR playback ] | Normal playback |

1 Select a measured image file to play from the files

\, Point If the [Confirm playback method of

\ point If the [Confirm playback method of HHDR measured image files] option is turned OFF
file] option is turned OFF in the [Option in the [Option Settings] (Page 6-16), the
Settings] (Page 6-16), the high resolution measured image playback will start without
HDR playback will start without displaying displaying the "Confirm playback of
the "Confirm playback of High Resolution measured image files" message.

HDR file" message.

3 Click [High Resolution HDR playback].
The high resolution HDR view (Page 7-9) appears.
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Playing contamination analysis results
files

1 Select the contamination analysis results file to
play from the files window.

2 Click [Playback].
The "Confirm playback of contamination analysis
results files" message appears.

Check playback of contamination analysis results data l&l

Select playback method of contamination
analysis file.

E]Multi—playback | ‘ Normal playback ‘

If the [Contamination analysis results files]
option is turned OFF in the [Option
Settings] (Page 6-16), the multi-playback
will starts without displaying the “Confirm
playback of contamination results files”
message.

\, Point

Playing back automatic area measurement
data file

1 Select the automatic area measurement data file to
play in the files window.

2 Click [Playback].
The "Confirm replay of AAD file" message appears.

o

Select playback method for the Auto area data file.

Confirm playback of AAD file

‘ @AAD playback | ‘Normal playback ‘

If the [Confirm playback method of Auto
Area Data file] option is unchecked in the
[Option Settings] (Page 6-16), the
measurement result screen of automatic
area measurement will be played back
without displaying the "Confirm replay of
AAD file" message.

\, Point

3 Click [AAD playback].
The measurement result screen of automatic area
measurement (Page 9-57) appears.

Playing video
1 Select the video file to play in the files window.

2 Click [Playback].
The video playback view appears.
Playback the video.

b # ]
L] (m ][ )[=] 2]
lHDFramerd‘

\ qH Frame Rev

\ Eg, Crop & Save video I

\ E! Resize and save video I

\ ) save still image I

E3

Fast forwards the video.

B/l

Click [Playback] to start playing the video.
The button changes to the [Pause] button while playing.

«

Rewinds the video.

L]

Stops playback and pauses the video.

[+

&
Click this button to turn repeat ON. A video will play

repeatedly when the [Playback] button is clicked. Click
again to turn repeat OFF.

HEP Frame Fwd

Each click advances the video one frame.
<]ﬂ Frame Rev
Each click reverses the video one frame.

Reference ,  Clicking the slide bar displays the video at that
point.
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Editing videos Resize
The resolution of the video file can be reduced before
Crop & Save saving it. This reduces the file size.

Specify start and end points to save a segment of the video. — - -
\, Point Once the file is resized, it can no longer be

played on this microscope. It can be played

1 Drag the start point cursor and end point cursor to using a media player application on a PC.

specify the start and end of the segment to crop.

Start point End point cursor 1 Click [Resize].

The [Resize] dialog box appears.

b & d
L] (o] (] (@) (2]

| T T—— | l T —— ] 2 Select the size to save and click [OK].

Resize and save video @

2 Click [Crop & Save].

Select the size of the video to be saved.

sabew) Buip3 pue buifeld

The [Crop & Save] dialog box appears. © VGAIB40x480] O QVGA[320x240]
= [ ok || canca |
Folder location: Hard disk\Documents
5ca Hard disk Filename 5| ImegelReE X . .
et fclder S | The [Resize and save video] dialog box appears.
‘qlSlDZB'Dljpg
= 131028-02,jpg
&/131028-03jpg
B 100 3 Enter the folder where the file is to be saved and
= 131029-014, - =
131025021y the file name, and click [Save].
&/131029-03jpg
ek The video is saved.
&/131029-06pg
&/131029-07jpg
Brmom g Reference | You can also created a new folder to save the
= = file.
T s Lo ) You can also enter file properties before
saving.
3 Enter the folder and file name to save the segment, — =
and click [Save]- Folder location: Hard disk\Documents\New folder R
E-ca Hard disk Filename
This will save the video between the start and end Decumens e
points.
| | Reference ] You can also create a new folder and save the
video there.
You can also enter information in the file
properties when saving.
Flename
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Saving still images

Specified frames can be saved as still images.

1

Play the video and pause at the frame to save.

Click [Captr Still...]

The [Rec] dialog box appears.

Enter the folder, image format, file name to save the

image, and click [Save].

Save stillimage

Folder location: Hard disk\Documents

s Hard disk Filename
Data folder &000jpg
Documents & 002jpg
&) 130515-01tif
5/131011.01jpg
[ 131028.2vi
&5/131028-0Ljpg
&5/131028-02pg
£5/131028-03jpg
£5/131028-04pg
&/131029-01jpg
£5/131029-014jpg
&5/131029-02pg
&5/131029-03jpg
/131029-04jpg
&5/131029-05,jpg
&5/131029-06.jpg

7] Image format

© JPEG(*jpg)
TIFF(:if)

New Folder | Filename:

Cancel

This saves the still image.

6-10

Displaying and Entering

Properties

1 Click [File] and click [Properties].

New Folder
Rename
Delete

Properties

The [File Properties] appears.

\, Point

CSV files do not have the [Properties] tab.

Clicking the [File information] tab displays

basic information about the file.

Properties of ContamiMeasureResult.jpg

Properties | File information

Title:
Subtitle:

Creator.
Company/org:
Workgroup:

Comment:

Lensname: 7520, X20

Epi-illumination: [ON] Full ring

Tilt angle: 0Deg

Properties of 1312091 jpg

Properties| File information

Filename: 131209-Ljpg
File type; JPEG Image

Location: Hard disk\Documents
Size: 459.36KB

Updated 12/9/2013 1:26:40 PM

Image Size: 1600 x 1200
Date Recorded: 12/9/2013 1:26:40 PM

Preview:

2 Enter information into the [Properties] tab as

necessary.

\, Point

The [Lens Name], [Epi-illumination] and

[Tilt angle] field cannot be changed.

3 click [OK].
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Depth Up

Before performing this procedure, do a Fine depth
composition (Page 10-2) on multiple images suitable for
depth composition.

1 Click [Depth UP] and select the depth composition

menu.

<

Depth UP

The [Fine depth composition] dialog box appears.

Depth Comp

Step 1: Add source images

Normal mode

T,

Add

2 Select image files from the files window on which

you wish to perform depth composition.

| |Reference ] Image data stored on USB flash memory

devices and DVD/CD disks can also be used.

Depth composition cannot be done on files
stored on network drives.

3 Click [Add].
The image files are added to the [Fine depth
composition] dialog box.

4 Repeat steps 2 and 3 until all image files to be used

in the depth composition are included.

The images should be added to the list so that they are
in order from the topmost layer of the object to the
lowermost. The resulting image will not be displayed
properly if the images are not in order.

Depth Comp
Step 1: Add source images

Normal m Total 6 images

ode

131029-08jpg

B

EL_|
S
g ¥

;;0?

2o
=l

>

Descend ‘ 131029-13jpg

Rec interval: - um

Step 2: Execute composition

19l Correct 3D linearly

| &3pcomp J { 2% Depth Comp. |

‘ 3 Close ‘

Insert

Images can be inserted at specific positions by
specifying the position and clicking [Insert].

Add Block

A block of images in the currently open folder can be
added.

Delete, Delete All

These commands remove files (or all files) added to the
[Depth Comp] dialog box.This will not delete the
original image.

Move up, Move Down

This command moves the selected file up or down in
the list.

Ascend/Descend
This command sorts the selected filenames on their
names.

Rec interval
Enter the amount of travel represented by the recorded
images.

Click [3D Comp] or [Depth Comp] .

Clicking [3D Comp] or [Depth Comp] displays the
depth composed image using the full screen.
Refer to Page 10-2 for details on the Depth
Composition function.
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Creating Color Composition
Images

\, Point  This function is displayed when the VHX-D500
software has been installed.

1 Click [Color Composition].

\:_{1'

ColorEbmp

The [Color Composition] dialog box appears.

Color Comp

Step 1: Image selection
Select the color image and the large-depth
image.
Select the image file and click the "Add”
button.
Drag & Drop is also possible.

(L Add

Color image LD image
Lens:--- Lens:---
Tilt angle:--- Tilt angle:---

2 Select a color image to be used for color

composition from the files window and click [Add].

3 Select a large-depth image to be used for color

composition from the files window and click [Add].

Color Comp

Step 1: Image selection
Select the color image and the large-depth
image.
Select the image file and click the "Add"
button.
Drag & Drop is also possible.

L Add

Color image LD image

>e
MULTLV.jpg MULTLD.jpg
Lens:X50 Lens:X50
Tilt angle:1 Tilt angle:1
‘ @ Next | ‘ B it |

4 Cilick [Next].
"Position alignment" of color composition appears.
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Step 2: Image positioning

Step 3: Show Color Comp Image

5 Confirm the image composition position (image at
the bottom) and click [Next].
* To save the displayed images individually, click [Multi
Save] (Page 6-14).
* To align the position manually, open the [Adjust
manually] menu (Page 6-13).

(ellsTeT @) Position alignment

Image composed at the position shown below.
To continue, click "Next".

¢ Click "Adjust manually” to adjust the
comp position manually.

®

"Result display" of color composition appears.

6 Set the image display balance and click [Next].
* The parameter will move to the prescribed position
when you click "Color", "Large-depth" or "Default".
¢ You can adjust texture and color independently by
clicking [Details].
* To save the displayed images individually, click [Multi
Save] (Page 6-14).

Set comp parameter. Click "Next".

” Large-depth H Default I

Multi Save

(G | [ ©rer |

observation window.

Color composition images are displayed in the entire



Album

7 click [Rec].
Adjust the image display balance as necessary.

Manual adjustment

Open the [Adjust manually] menu to align the positions of
8 Click [Complete]. images manually.

Adjust manually fa

Color Comp , Result display Click a distinctive point on color image, then

the corresponding point on large-depth
image.

Show Color Comp Image

@ 2 @
Click "Rec” to save the composition results as Click! ‘(l.- [Click!

a color composition image.

|

Balance: 75

U ;
- - ®l« 0T = ©
i color ” —— H Default l Add Move Delete Aute Reset

[Tl Zoom when point is added or moved.

_ Overlap and display images when

il
® specifying corresponding points

Complete

T

Transparency: 50

U
Multi Save

e

sabew) Buip3 pue buifeld

1 Select [Add], and click reference point (distinctive
point) on the color image (left side).

2 Select [Add], and click reference point (distinctive
point) on the large-depth image (right side).
The overlaid image appears in the bottom of the

screen.

Reference point Reference point

Overlaid image

Move
Drag the reference point that has been set on the color
image or large-depth image to move it.

Delete
You can delete a reference point.
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Auto
Align image positions automatically.

Reset
Confirmation image will appear. When you click [Yes],

the adjustment result of position alignment will be reset.

Zoom when point is added or moved.
If the checkbox is ON, the clicked position will be
magnified when adding or moving a reference point.

Overlap and display images when specifying
corresponding points

If the checkbox is ON, the color image will be displayed
as an overlay when specifying the reference point on

the large-depth image.

Multi Save

Saves the color image, large-depth image, overlaid image,
and used for color composition separately.

Set the folder location, image format and initial characters
of the file name of multi-images, and click [OK].

Multi Save ==

Where to save folder:

Hard disk\Documents

Image Format
@ JPEG (*JPG)

O TIFF (*.TIF)

Multi Save filename prefix:

MULTI
Ex. MULTLV,jpg (Colar
MULTL_D.jpg (Large-depth
MULTLCjpg (Composed
OK ] I Cancel
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Searching Files
1 Click [Search].

Search

This brings up the [Search] dialog box.

Search

Search Criteria |Search Options|

Filename: Search

Look in:

Hard disk\Documents Ref.
[C] Search Subfolders

[0 Date

2014/01/23 2014/01/23

1] Properties 1

Close

Title

1] Properties 2

Title

Case Sensitive

2 Specify search criteria.
B Search Criteria tab details

File name
Enter the file name to search for.

\, Point * To search for all files that contain the
specified characters, type an asterisk (*)
before and after the characters. *observe*

¢ Manually entered file names must include the
extension.
Look in:

This displays the folder to search in.
To change the location, click [Ref...] and select the desired

folder.

Search Subfolders
Check this option to include the folders below the specified
folder in the search.

Date
Check this option to narrow the search range to the
recording date. Specify the start date and end date.
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B Search Options tab details

Properties

Check this option and select a property item, then enter the
characters to search for.

If you specify two properties, select AND (both) or OR
(either).

Case Sensitive
Check this option to distinguish between upper and lower
case.

3 Click [Search].
The search results will appear in the lower portion of
the [Search] dialog box.

Search
Search Criteria |Search Options|
Filename: Search
13111
Lookin:
Hard diseDocuments Ret.
(] Search Subfolders
[ Date
2014/01/23 2014/01/23
Name Folder name Type
5/131101-02jpg Hard disk\Documents JPEG Image H
5/131101-03jpg Hard disk\Documents JPEG Image I
5/131101-04jpg Hard disk\Documents JPEG Image
5/131101-05jpg Hard disk\Documents JPEG Image
5/131101-06jpg Hard disk\Documents JPEG Image
5/131101-07jpg Hard disk\Documents JPEG Image
&131106jpg Hard disk\Documents JPEG Image o
< i v
Show Thumbnails
31 files found,

B The following operations are available by selecting
any of the files found.

File playback
Select any one of the files found and click [File playback].
The selected file will begin playing.

Open folder

To open the folder that contains a file in the search results,
select the desired file and click [Open folder]. The contents
of the folder will appear in the files window.

Show Thumbnails
This button will show the thumbnails of all files in the search
results in the files window.

The locations that can be searched are the data
folders, document folders, and the DVD/CD
drive.

\, Point
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Changing the View of the Files Window

1 Click [View].
View
List
This view shows the filenames.

3 Register address Hard disk\Documents.
=1002jpg

1131028-04pg

£/131029-04pg

=131029-09jpg

B 131028.avi

&/131029-01jpg
&3/131029-05jpg
&3/131029-10jpg

&131028-0Ljpg
&131029-014,jpg
& 131029-06jpg
&131020-12pg

Details
This view shows the file names with details.

# Register address Hard disk\Documents

Name Type Size Updated

& 002jpg JPEG Image 282KB 11/23/2013 3:20:19 PM
H 131028.avi AVIvideo S14KB 10/29/2013 10:33:53 AM
£ 131028-01jpg IPEG Image 206 KB 10/29/2013 12:33:00 PM
& 131028-02jpg IPEG Image 353KB  10/29/2013 12:33:09 PM

The view shows the file name along with its type, size, and
when it was last updated.

Show properties

This view shows the properties of the selected image files.
The following items, if entered, are displayed: name, title,
subtitle, creator, company/org., workgroup, lens name (lens
type and power).

s Register address Hard disk\Documents

Name Title Subtitle Creator
&=002jpg

E 131028.avi

&/131028-01jpg

Show Thumbnails

This view displays all images in the selected folder as
thumbnails.

»# Register address Hard disk\Documents

131028.avi

131028-01.jpg 131028-02.jpg 131028-03.j

-.

ot
e

i

131029-07.jpg

131029-08.j

-

Sort by

Select the item to sort by. A menu will appear with a choice
of items you can sort by.

Ascending

The files are displayed in ascending order based on the
selected "sort by" item.

Descending
The files are displayed in descending order based on the
selected sort by item.

6-15
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Show file properties in pop-up for the specified

Optlons thumbnail.
1 Placing the mouse cursor over a thumbnail displays the
Click [Option]. properties for that file.
r
Option J F!\ename 2,jpg
. . . UDijg EILEISa‘t_:dan 23/2013 3:20:19
The items [Option Settings] and [Copy PC Software] Image Size1600 x 1200
Title:
appear. é”:L’:L‘Jf’
Eompa‘nyrorg:
Workgroup: ;
Option Settings... o i
Copy PC Software E‘:n:::ﬂqel::to' =

Confirm before deleting Search Results

After viewing thumbnails of the search results, navigating to
another folder clears the search results. A confirmation

Clicking Option Settings brings up the [Option] dialog box. message appears.

Option Settings

Confirmation
u DISplay Settings 1. Search results will be cleared OK?
SpeCIfy the dISplay Settings. [C] Don't show this message in future
T [ OK ] [ Cancel ]

Display Settings i| Check playback method | Recycle Bin

Keep the display order when navigating folders

Display Mode
© Show all files Turn this option ON to apply the same display order to all
* Selected File types only folders

JPEG Image file (*jpg, *jpeg)
TIFF It file (*.tif, *.tiff) .
mRostier Show the message for copying the PC software

CSV Text file (*.csv)

AVIVideo file (-avi) This [Copy PC Software...] message appears when you

Other files (other extensions) insert a memory device in the USB port.

[7] Show file properties in pop-up when Thumbnail specified.
© Network communication/image editing software * X
Software that allows you to use your PC to edit dimension settings as
well as 3D images, stitched images, and other images that have been
recorded with the VHX, has been provided free of charge.
Select 'Copy PC Software' from 'Option.'

[T] Confirm before deleting search results.
[C] Keep the display order at folder change.

Show the message for copying the PC software.

OK l l Cancel

Display Mode

* Show all files
All files are displayed in the files window.

* Selected File types only
Select a feature from the [Select File type to display]

options to specify the files to display in the files window.
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B Confirmation of playback method
Specify the playback settings.

Option

Display Settings | Check playback method || Recycle Bin

Show confirmation message for the playback method
3D image file (30/2D)
HDR image file (HDR/Normal).
High resolution HDR image file (High Resolution HDR/Normal)
Multi-lighting image file (Multi-lighting/Normal)

Measurement

image file source)
(Plane measurement, 1 click measure, and Max area measurement)
Auto area data file (AAD/Normal),

Contamination analysis results file (Multi/Normal)
D500
Color composite image file (Color Composition/Normal)

Muilti image file (Multi/Normal).

Show confirmation message for the playback method
When playing back the selected file, set whether to display
the “Confirm file playback”

Confirm playback method of 3D image file (3D/2D)

When viewing 3D files, a message to confirm 3D playback
or 2D playback appears. If this option is turned OFF, 3D
playback starts automatically.

Confirm playback of 3D image file =3

Select playback method of 3D image file.

[ 3| 3D playback ‘ l K] 2D playback ‘

Confirm playback method of HDR image file
(HDR/Normal)

When viewing HDR files, a message to confirm HDR
playback or Normal playback appears. If this option is
turned OFF, HDR playback starts automatically.

Confirm playback of HDR image file =3l

Select playback method of HDR image file.

[ EHDRpIayback ] [ NDrmaI playback ]

Confirm playback method of HHDR image file (HHDR/
Normal)

When viewing high resolution HDR files, a message to
confirm High Resolution HDR playback or Normal playback

appears. If this option is turned OFF, High Resolution HDR
playback starts automatically.

Confirm playback of High Reselution HDR file =

Select playback method of High Resolution HDR file.

I i.i High Resolution HDR playback ] l Normal playback

- Digital Microscope VHX-6000 User’s Manual -

Confirm playback method of Multi-lighting image file
(Multi-lighting/Normal)

When playing multi-lighting image files, a message to
confirm Multi-playback or Normal playback appears. If this
option is turned OFF, multi-lighting playback starts
automatically.

Confirm playback of 3 multi-fighting file ]

Select a playback method of multi-lighting files.

Multi-lighting playback ‘ | E\Normal playback ‘

[¥] Show demo mode during playback

Measure

Measured image file (Measured/Source)

When playing measured image files, a message to confirm
Measured-playback or Source-playback appears. If this
option is turned OFF, the measured-playback starts
automatically.

Check playback of measured image file [

Select playback method of measured image file.

‘ [ Normal playback | ‘ [35 Playback source image ‘

Confirm playback method of Auto Area Data file (AAD/
Normal)

When playing an automatic area measurement data file, a
message to confirm automatic area measurement data
playback or Normal playback appears. If this option is
turned OFF, the area measurement data playback starts
automatically.

Confirm playback of AAD file [

Select playback method for the Auto area data file.

‘ @AAD playback ‘ ‘ [E8] Normal playback ‘

Contamination analysis results file (Multi/Normal)
When playing contamination analysis results files, a
message to confirm Multi-playback or Normal playback
appears. If this option is turned OFF, the multi-playback
starts automatically.

Check playback of contamination analysis results data {éj

Select playback method of contamination
analysis file.

l EMulti-playback H Ncrmal playback ‘
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Confirm playback method of Color composition image
file (Color composition/Normal)

This function is displayed when the VHX-D500
software has been installed.

\, Point

When viewing color composition image files, a message to
confirm color composition playback or Normal playback
appears. If this option is turned OFF, color composition
playback starts automatically.

Confirm playback of calor comp image file =3l

Select playback method of color comp image file.

[ m Color Comp Image [ Normal playback ]

Confirm playback method of Multi image file (Multi/
Normal)

This function is displayed when the VHX-D500
software has been installed.

\, Point

When viewing multi-image files, a message to confirm
Multi-playback or Normal playback appears. If this option is
turned OFF, multi-playback starts automatically.

Confirm playback of a Multi image file =

Select a playback method of Multi image files.

[ [E] Multi-playback ] [ [E5] Normal playback

B Recycle Bin
Click on [Empty Recycle Bin] to delete the files in the

recycle bin.

\, Point Deleted files cannot be recovered.

Option

Display Settings| Recycle Bin

Empty Recycle Bin

6-18

Copy PC Software

Clicking [Copy PC Software] displays the [Select Folder]
dialog.

This software allows you to copy the VHX-6000 [Network
Communication/Editing Application].

Select the destination folder and click [OK].

Select Folder =

Select folder location.

e Hard disk
Data folder

New Folder l [ oK l l Cancel

Explorer

This launches Explorer, included with Windows?7.

The album function on this microscope treats
and displays "D:\CommonData" as the "Data
folder", and "D:\Personal\(Computer
name)\VHX_Admin\Documents" as the
"Documents” folder.

\, Point

If these folders are changed, the applications for the VHX-2000E
may not function properly.
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4 The application (Word or Excel) launches

Report Output

according to the selected template.

This function generates images and file information using

pre-formatted templates for Word and Excel.

. XXXX report
It allows you to easily create formatted reports.

EquipmentKEYENCE VHX-Series

\, Point Word or Excel must be installed in order to use
the Report Output function.

Refer to "Completely disabling system

protection" (Page 13-6) for details on installing

these applications.

Filename
VHX_000035.jpg

Recorded
1232000 9:42

Rec seftings
X200

1 Select an image for which you wish to generate a
report.

chip resistor
test100

oo
Companyiorg keyence
QGr.

Comment

2 Click [Report Output].
Quick placeholders for templates

+= The quick placeholders allow you to import the properties
Report Qutput

sabew) Buip3 pue buifeld

displayed for an image file in your template.
The [Report Output] dialog box appears.

Keyword Content VHX Non-VHX |Image file | Measure
3 displayed Image file |Image file | with CSV | results
Select a template to use. data CSV file
[image] Image Yes Yes Yes No
Report Output l‘LHJ [lensname] Lens Name Yes No Yes No
] ] eg.) "VH-Z20"
Specify a template file for Excel (xls) or Word (.doc).
[lenspower] Lens power Yes No Yes No
[lighting] Lighting Yes No Yes No
[title] Title file Yes No Yes No
property
. . [subtitle] Subtitle file Yes No Yes No
Reierence; Standard templates are stored in this folder. property
C:\Program Files\KEYENCE\VHX\app\ [oreator] Croator file Vos No Yos No
Template\ENG property
You can also create and save your own
t |at . Word E | [company] Company/org: Yes No Yes No
emplates using VWord or Excel. file property
\ Point  Output of multiple images is only [workgroup] Workgroup file Yes No Yes No
supported in Excel. With this output format, property
multiple reports are included in one book. [comment] Comment file Yes No Yes No
The format of the title pages of the images property
cannot be changed. [measurement] | Measure results No No Yes Yes
[datecreated] Date recorded Yes Yes Yes Yes
(date created)
[filename] Filename Yes Yes Yes Yes
[tiltangle] Tilt angle Yes No Yes No
[focus *] Focus Yes No Yes No
[obsmode ] Observation Yes No Yes No
mode

Yes: this file type supports this quick placeholder.
No: this file type does not support this quick placeholder.
*: Available only on the images captured with VHX-D500.
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Measurement Result Summary

This function combines one-click automatic measurement

results in Excel.

1 Click [Tab results] .

&

Tab results

The [1-click auto measurement results tabulation]

dialog box appears.

2 Drag and drop files that were captured with the
one-click automatic measurement to add them.

o no =

1-click auto measu

Compile 1-click auto measure results and transfer to Excel.
- Drag and drop files you wish to compile in the window below.
- Measurement data matching the first file will be extracted. ? @
- The target files are 1-click auto measurement files. —

Filename Type Size Date of update
=131107-01jpg JPEG image 914 MB 11/7/2013 4:48:19 PM
=131107-02jpg JPEG image 743 MB 11/7/2013 4:54:53 PM
©/131107-03jpg JPEG image 814 MB 11/7/2013 531:11 PM

Join CSV | Excel output l l 3 Close l

3 Click [Excel output].
The summary results appear in Excel.

A B c D E F G H 1 ]
1 |No. 1 2 3 4 5 6 7 8

"
Measure Radius Radius Radius Radius Radius Edge Width Edge Width Edge Width Count

2

3 Unit um Bm um Hm pm um um pm pcs

4 |VHX_000000.)pg 708 1060 1469 1531 703 1047 1023 2379 0
5 |VHX_000001.jpg 712 1059 1501 1532 699 1045 1022 2341 0
6 |VHX_000002.jpg 709 1062 1499 1564 698 1032 1019 2322 o

By clicking [Join CSV], measurement results of
individual files added to the [1-click auto
measurement results tabulation] dialog box
can be saved together as a CSV file.

l Reference
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Side Album

The side album displays thumbnails next to the observation window. This allows you to rearrange images seamlessly without

launching the album function.

Launching the Side Album

1 Sselect [Side album] from the VHX MENU.

| ]
4

Stiching

The side album will appear on the right side of the
screen.

Names and Functions

This section explains the names and functions on the side
album.

Side Album

Hard disk\Documents

Ees Hard disk
@-i Data folder
& Documents *~—— (1 )
<3 DVD RW Drive (E)
& Recycle Bin

131028 avi 131023«01] ISIOZB 02j... [=

i A

131028-03.j... 131028-04.j... 131029-01.j...

AK

131029 014..‘ 131029-02j... 131029-03j...

131029-04.j. 131029 05.j... 131029-06 ...

131029-06.j... 131

... 131029-08.j... _

&
Reproduce rec sel ') (3)

T Lsrww e

(4)
(1) Select Folder

This is a tree view of the folders on the hard disk or other
storage devices.

(2) Show Thumbnails

The files in the selected folder are displayed as thumbnails.
Right-click over the preview image to display a menu.

Playback
Cut

Copy
Paste

Rename
Delete
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Side Album

Right-click menu

¢ Playback
The image is played in the observation window as a 2D
image.
The following file formats can be displayed.
JPEG, TIFF

The side album does not support 3D playback,
video playback, or CSV files.

These files must be played from the album
(Page 6-2).

\, Point

e Cut
Cuts the selected file.

* Copy
Copies the selected file.

* Paste
Pastes the cut/copied file.

¢ Rename
This changes the filename.

¢ Delete
This command moves the selected folder or file to the
recycle bin.

(3) Load recording settings

The settings used during recording can be applied to the
observed image.

Only the settings shown in the [ShwSettingInfo] dialog can
be applied.

If the lens, magnification, or tilt angle is different, a dialog
box to ask to adjust the settings will appear.

Reproduce rec settings

Some settings are not aligned with those during capture.
Change the settings below manually.

Current Target
7520, x200 \

Lens name: |ZS2D, X20 |

Tilt angle: |CDeg | |DDeg ‘

6-22

(4) Show the recording settings

This shows the settings used when the image was
recorded. Click [Restore] to load the recording settings.

Show the recording settings @‘
Item Content
Shutter speed Auto 70
Gain Preset 0dB
White balance Push Set
Epi-illumination ON
Transmitted illumin.. OFF
Light shift Full ring
Edge enhance ON1.0
Gamma OFF
Offset OFF
Monaochrome OFF
Sharpening Image .. OFF
Vision correction OFF

Lens name: (25200, X200

I Restore ] I Close ]

Playing Images

The following methods can be used to play back selected
files.

¢ Click [Playback] from the mouse right-click menu.

* Double-click over the preview image.

* Drag and drop the image to observe onto the observation
window.
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Improving Images

Improving Image Quality

This chapter explains how to improve images easily.

Changing Lighting Method (Switching Lighting)..... Page 7-2
Changing the Lighting Method...........cccceeenneee. Page 7-2
Change illumination direction (Multi-lighting) ......... Page 7-4
MuUlti-lighting ......ceveeie e Page 7-4
Start multi-lighting ..o, Page 7-4
Checking results........coooceeeiieeiniee e, Page 7-6

ADOUt HDR ..o Page 7-7
About high resolution HDR ..........ccoccoeieineeen. Page 7-7
About high resolution Observation..................... Page 7-7
HDR Settings .....ccccveeriiiiiieeeiee e Page 7-8
High resolution HDR Observation Settings ........ Page 7-9
High resolution Observation Settings............... Page 7-10
Removing Glare (Reflected light removal)............. Page 7-11
Glare removal.........cccoovieeeiiiieie e Page 7-11
RiNg removal ...........oocoeviiiieiii e Page 7-11
Remove Reflection Settings .........cocveveevinnanee. Page 7-11
Adjusting reflected light removal....................... Page 7-12
Reducing the Effects of Vibration (Anti-vibration Mode)
......................................................................... Page 7-13
Anti-vibration mode Settings ..........ccococeeiiieens Page 7-13
Record fine images (Fine shot) ...........cccccceeeenee. Page 7-14
Fine shot Settings ......ccccovveeiiieirieeeeee Page 7-14
Enhance Contours in Vivid Color (Sharpening Image Mode)
......................................................................... Page 7-15
Sharpening Image Mode Settings.................... Page 7-15
Selecting an Image from 9 Different Settings (Optimize)
......................................................................... Page 7-16
Selecting the Best Image...........cccccevviiiienes Page 7-16
Image Settings .....cccvevvieeeeee e Page 7-18
Image Setting Procedures..........cccccovveeeiienenes Page 7-18
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Changing Lighting Method (Switching Lighting)

Changing Lighting Method (Switching Lighting)

Changing the Lighting Method

~
sobew| buinoadw .

By changing how the light is applied, height differences of

the object becomes more noticeable and clearer

observation is possible.

Press the [LIGHT SHIFT] button on the console, or click

[Lighting] from the VHX MENU, select the [Lighting] tab
and click a lighting method.

[+

[REFLECT\ON RESOLUT\ON] [ STITCH HTE BAANGE 'hw
- - - Om e
MuLT! DEPTH LIGHT SHIFT B
AUTOFOCUS} [ LIGHTING } [COMZ%SJ‘ON} -Oue} B
revence | e il )
- (] (2
Bt
‘Sde b
® y
© = &
Navigason =
lllumination differences with different lenses and options
The illumination selections may differ depending on the lens and options used.
Lens and lighting available for the microscope are as follows.
B Available lighting for each lens
Lens Ring light unit Lighting type
VH-ZO0OR/W/T - Full ring Partial ring - -
VH-Z20R/W/T - Full ring Partial ring - -
VH-Z20UR/W/T - Full coaxial Partial ring Full ring Mix
Not attached Full coaxial Partial coaxial 1 | Partial coaxial 2 -
VH-Z100R/W/T
Attached Full coaxial Partial coaxial 1 Full ring Partial ring Mix
Not attached Full coaxial Partial coaxial 1 | Partial coaxial 2 -
VH-Z100UR/W/T - - - - -
Attached Full coaxial Partial coaxial Full ring Mix
VH-Z250R/W/T - Full coaxial Full ring - -
VH-Z500R/W/T - Full coaxial Partial coaxial 1 | Partial coaxial 2 -
Not attached Full coaxial Partial coaxial 1 | Partial coaxial 2 -
VH-Z50L/W/T
Attached Full coaxial Partial coaxial 1 Full ring Partial ring Mix
VH-ZST - Full coaxial Partial coaxial 1 Full ring Partial ring Mix

\, Point

¢ To use ring light at VH-Z100R/W/T or VH-Z100UR/W/T, ring light unit (OP-88164) is required.
¢ To use ring light with VH-Z50L/W/T, the Z50 ring light unit (OP-88135) is required.
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Changing Lighting Method (Switching Lighting)

B Lighting available at VHX-6000 and features

Lighting Feature
Uk:JU Full ring Observation in dark field is possible.
Ul:JU Partial ring Observation in partial dark field is possible to emphasize height
differences such as scratches.
Four types of light directions can be selected.
Full coaxial Observation in bright field is possible.

Partial coaxial 1

Observation in partial bright field is possible to emphasize height
differences such as scratches.

Partial coaxial 2

Observation in bright field with the brightness of center being
reduced is possible.

u3u

Partial coaxial 2 *

UL;J” Mix Mixing condition of Full ring and Full coaxial can be adjusted.
I_]L;J” Coaxial 2 * Lighting method varies aclcording to the fiber cable used.
General lighting: Full coaxial
Lighting when using base unit: Mixing of Ring and Full coaxial
k:) Coaxial 1* Lighting method varies according to the fiber cable used.
General lighting: Partial coaxial 1
Lighting when using base unit: Partial ring
Ring * Lighting method varies according to the fiber cable used.

General lighting: Partial coaxial 2

Lighting when using base unit: Ring

* Displayed when using previously available fiber cables.
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Change illumination direction (Multi-lighting)

Change illumination direction (Multi-lighting)

You can change the direction of illumination and observe fine features that cannot be seen usually. The light direction can be

changed later, which allows you to find defects after capture.

This function can freely change the direction of illumination

~
sobew| buinoadwi .

after recording.

This function allows you to observe changes in details that
could not be seen before. 1 Press the [MULTI-LIGHTING] button on the console,

or click [Multi-lighting] from the VHX menu.

i i r 2 2
= e ) ()| 2.
|

REFLECTION| | RESOLUTION STITCH
WHITE BALANCE

— O . O TRANSMITTED
LighTNG
DEPTH
{commsmow LIGHT SHIFT C
= ° _O ° _O von

W revence

LTI
{II PAUSE } {wromcus} { LGHTING

Multi-lighting

Generate images with the desired illumination
from images recorded with special recording methods.

The multi-lighting can be combined with other imaging

features.
Image format: Normal, Glare removal, HDR, and

High Resolution HDR Siktic i oo
Type of lighting: Full coaxial, Partial coaxial, @

Combined, and Ring illumination
Depth Composition: With or Without

Coaxial light

© Glare removal

© High Resolution HDR
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Change illumination direction (Multi-lighting)

2 Select a lighting type. 4 Specify upper and lower limit.
To change the lighting type, click [Settings] to show the If a part of image is out of focus, depth composition can
[Coaxial light setting] dialog box. also be applied.
To select other than the ring illumination when If the depth composition is required, turn [Create a
observing an object from straight above, turn the depth composition image] ON.
[Coaxial illumination] ON and press [Settings] to select
an lighting type. For mixed illumination, also adjust the
balance between ring and coaxial illumination. Setuppemwer"m'tp_
. a0~ BIITY
Comrellioht seting e Current position: 30603.00pm
Select a light

4 Step 1: Set the maximum value
Adjust focus to the top of the target

l Full ) and set the maximum value.
coaxial

[ E =
) Set upper [ \ g U t
[ on | | 2
31923.10pm ; <.‘ E %
Partial R )
coaxial 1

4 Step 2: Set the minimum value

| ON | Next, set the minimum value,
R —
. ‘ Set lower | H
1 J Mix - ‘ =
- Ring Coaxial 30602.00pm - ‘
[on ] U T SDY

4 Step 3: Execute recording

*) Adjust the lighting and click the 'OK’ button. Pxecie:mult:Ighting recording

[ OK } ‘ Cancel ‘ # ) Execute

*) Execute after adjusting the brightness.

For the full coaxial and mix illuminations, images may

P

Details ol
appear brighter than those with normal ring ————
illumination. Therefore, use the brightness dial of the
console to adjust the brightness properly. Move the FOCUS dial up and down to the upper limit of
the object, and click [Set upper].
3 Select [Image format] and click [Start]. Then, move to the lower limit of the object, and click
[Set lower].

Image format _ B
l The behavior of depth composition can be

@ Normal ® Glare removal tuned finely by seleptmg an option. '
The Manual operation allows you to specify
“ HDR © High Resolution HDR the vertical pitch and the number of images to

be composed.
When the object is tilted or has very few
Image format patterns, turning the 3D liner correction ON
makes it easier to compose the objects.
Generally, [Normal] is selected. To make height

differences and gradation of surface clearer, select e

Vertical pitch

[HDR] (Page 7-7). To perform composition while

@ Auto

suppressing glare, select [Glare removal] (Page 7-11). - Manual

®

500.00 -
| |Reference ] Because the multi-lighting function is used

with the illumination methods switched, white
balance must be adjusted properly for each
illumination method. If no white balance is
adjusted, press the [WHITE BALANCE] button
to Set. OK J ‘ Cancel

Depth composition options

[@] Correct 3D linearly
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Change illumination direction (Multi-lighting)

5 click [Exec Comp].
The multi-lighting will start.
When creating depth composition images, the depth
composition is done for each illumination direction.

Checking results

H lllumination directions
Clicking the image changes the illumination direction.
The illumination indicator provides a reference for the

direction of illumination.

Clicking the
lower right of the
screen shows
an image

Clicking the
center of the
screen shows
an image
illuminated

Latitude: | 8412 Deg Longitude: | 75[2| Deg

B Type of illuminations

Balance adjustment

Ring 0

Bl

An image illuminated from straight above can be converted
to the full coaxial or coaxial combined illumination image.
The rate of composition of the ring and the full coaxial
illuminations can be selected by moving the slider.

W Others

Clicking “Reset” will reset the illumination to the initial state.
Clicking [Complete] moves the screen to the still image
status.

Some operations such as measurement can be performed
for the recorded images.

Clicking [Record] records images together with the multi-
lighting information.

Playback from the album allows you to check results with
different illumination direction.
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Enhancing Resolution and Increasing Gradation

Enhancing Resolution and Increasing Gradation

Parts that are difficult to inspect under normal observation can be observed in great detail with the high resolution HDR

function.

About HDR

The HDR function captures multiple frames of an image in
varying degrees of brightness by varying the shutter speed.
These are composed into a single high-resolution image.
Capturing a broader brightness spectrum provides better
observation of objects that cause glare. It also increases
the level of detail seen in the image by increasing the levels
of color gradation.

The HDR function cannot be used with the
following functions. Cancel these functions
before using the HDR function:

Glare removal, Shake correction mode, non-
normal recording sizes.

\, Point

<Objects that cause glare>
[Coil (20x)]

<Objects with few gradation levels.>
[Inkjet paper (300x)]

About high resolution HDR

With high resolution observation and the HDR function
together, details that are too small to be seen under normal

optical observation can be observed.

About high resolution Observation

Acquiring sharpen images than normal by employing the
shortest wavelength of visible light, blue light.
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Enhancing Resolution and Increasing Gradation

HDR Settings

1 Adjust the position of the object to be observed
and adjust the focus.
[0 "Adjusting the Brightness and Focus" (Page 3-4)

2 Press the [INCREASE RESOLUTION] button on the

console. Or, click the [Image Qity] from the VHX
MENU and click [Increase resolution]. Select [HDR
(clear observation)] as an effect.

HOME
—

)

SCALE  ANTIVIBRATION  FINE SHOT FULLSCREEN]\

If you want 10 observe an image more clearly

=
| o
= £ inhigher resolution.
® Rec REMOVE INCREASE IMAGE Mesiure selact High Resoluion HOR.
REFLECTION| | RESOLUTION sTiTeH
B it S
P 2

W opause | |autorocus| |t J Aiostion agey ,, s

{ ‘ By =] } +

The HDR image appeatrs in the observation window
and the [Details] menu appears.

3 Drag the sliders left or right as needed to adjust

each item.
Brightness:
Adjusts the image
brlghtness' @ HDR (clear observation)
Texture: > High Resolution HDR
Ad.UStS the ima e ~ High Resolution Observation
J g If you want to observe an image more clearly
texture. % in higher resolution,
select High Resolution HDR.
Contrast: Details @
Adjusts the contrast of Bﬁ“ﬂ% ;“
+

the image.

Texture: 50
Color: -] 0
Adjusts the color oS =
. . . = 0
intensity of the image.

Color: 50
Retain setting = 0
Values: [C] Retain setting values

The HDR parameters
are held even after the

High Resolution HDR

and HDR functions

are terminated.

[Default] button

Clicking the default button returns the settings to the
automatically set values.

[Depth Composition & 3D] button

This produces a Quick Composition and 3D (Page 10-
4) display using the HDR image.

[Apply HDR Settings] button

This allows the user to apply previously used HDR

settings onto a new image.

1. Set a new target on the stage for observation.

2. Play (Page 6-7) the HDR image with the desired
settings using the album function and click the [Apply
HDR Settings] button. Images will now be recorded
with the same settings.

\, Point These functions are only available when
HDR files are played from the album.

Saving HDR images

1

Press the [REC] button or click [Rec] from the on-
screen menu options.
The [Rec] dialog box appears.

Select the [Save HDR Info] check box.
Select the folder where to save the data, enter the

filename, and click [Save].

Releasing the HDR function

Press the [INCREASE RESOLUTION] button on the
console or click [Increase resolution] from the VHX MENU

again to release the activated state (yellow).

\ Point  While the HDR function is in effect, some

features will not be available.
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High resolution HDR Observation
Settings

1 Adjust the position of the object to be observed

and adjust the focus.
Q1 "Adjusting the Brightness and Focus" (Page 3-4)

Press the [INCREASE RESOLUTION] button on the
console.

Or, click the [Image Qlty] from the VHX MENU and
click [Increase resolution]. Select [High Resolution
HDR] as an effect.

t’ vexmenu Yoo oseovene . W
) | > increase resolution [@mmee
ey

HOME.
/‘\‘ . Lighting

SCALE  ANTIVIBRATION FINE SHOT FULLSCRET‘ "

ied,

Recsettings

el
IMAGE 131
STITCH .

n
ect Hi tion
\’) Details @

BWH === Brightness 50
1l PAUSE AUTO FOCUS L J iRosiion R B ) =

Texture:

INCREASE
RESOLUTION

REMOVE
REFLECTION

.HECI

The high resolution HDR image appears in the
observation window and the "Details" menu appears.

Drag the sliders left or right as needed to adjust
each item.

Increase resolution

© HDR (clear observation)

Brightness
Adjusts the image

brlghtness ° High Resalution HDR
2 High Resolution Observation
If you want to observe an image more clearly
Texture
. . ¥ in high, lution,
Adjusts the image select High Resciution HOR
texture. petale a
Brightness: 50
= 0 =]
Contrast =]
Ticture: 50 -
Adjusts the contrastof  [-] U +
the Image Contrast: 50
- = ) =
Color: 50
Color = o -
AdJUStS the COlor [C] Retain setting values Default
intensity of the image. < Depth Composition & 3D

Retain setting

values:

The HDR parameters

are held even after the High Resolution HDR and HDR
functions are terminated.

[Default] button

Clicking the default button returns the settings to the

automatically set values.

[Depth Composition & 3D] button

This produces a Quick Composition and 3D (Page 10-

4) display using the high resolution HDR image.

[Apply HDR Settings] button

This allows the user to apply previously used high

resolution HDR settings to a new image.

1. Set a new target on the stage for observation.

2. Play (Page 6-7) the high resolution HDR image with
the desired settings using the album function and
click the [Apply HDR Settings] button. Images will be
recorded with the same settings.

\, pPoint These functions are only available when
high resolution HDR files are played from

the album.

Saving high resolution HDR images

1

Press the [REC] button on the console or click
[Rec] from the on-screen menu options.
The [Rec] dialog box appears.

Check the [Save HHDR data] check box. Select the
folder where to save the data, enter the filename,
and click [Save].

Releasing the high resolution HDR

Click [Increase resolution] from the VHX MENU again to

deactivate the state (yellow) being selected.

Point  While the high resolution HDR function is in
effect, some features will not be available.
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Enhancing Resolution and Increasing Gradation

High resolution Observation
Settings

1 Adjust the position of the object to be observed
and adjust the focus.
[0 "Adjusting the Brightness and Focus" (Page 3-4)

N

Press the [INCREASE RESOLUTION] button on the
console.

Or, click the [Image Qity] from the VHX MENU and
click [Increase resolution]. Select [High Resolution
Observation] as an effect.

[ vixmenu

=

> Incre
sy mode
Increase resolution
ANTLVIBRATION  FINE SHOT FmLscREEN]l
O 33

e

"t
Lighting
~
ied,

HOME SCALE
. . .

‘a)
\0

- - Recsettings

-
INCREASE IMAGE 14
RESOLUTION STITCH
Messure

REMOVE
® REC ] {REFLEDT\ON

BN (- ¥
s
Bl

View/Comment:

sitching
5
G
B
SdeAlbum
23

Seting:

@

The high resolution image appears in the observation

window.

7-10

age
in h
sele
- - - ils.
Dot bp
MULTI Z.EPTH
1 PAUSE AUTO FOCUS LIGHTING J AMEOSITION R = =
L —

Saving high resolution images

1 Press the [REC] button on the console or click
[Rec] from the on-screen menu options.
The [Rec] dialog box appears.

2 Select the folder where to save the data, enter the
filename, and click [Save].

Releasing the high resolution observation

Click [Increase resolution] from the VHX MENU again to

release the activated state (yellow).

While the high resolution observation is in
effect, some features will not be available.

\, Point
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Removing Glare (Reflected light removal)

Removing Glare (Reflected light removal)

This function easily removes glare from an object that z z
reflects light heavily Remove Reflection Settings

\ Point  This function cannot be used together with the Start from VHX MENU
following functions.

HDR function, non-normal Rec sizes.

1 Click the [Image Qlty] from the VHX MENU and
click [Remove reflection].

Glare removal

TaL -
Easymede | 4 Remove reflection

Reduce glare in the image.

’?;l Remove reflection

Q 4 Increase resolution
hup |
‘-)
2 The screen for selecting the Glare removal or the

Ring removal appears. Select the image that
provides the best reduction in glare for your

Ring removal purpose.

This function prevents a part of image from becoming
excessively bright by composing multiple images having
different sensitivities.

This function prevents a part of image from becoming

excessively bright by composing multiple images with
varying directions of ring illumination. Depending on the

objects, this function may provide clearer images than Start from console

those with the glare elimination. This function cannot be 1

used with lens provided only with full coaxial illumination. Press :he [REMOVE REFLECTION] button on the
console.

REMOVE INCREASE
® REC } {REFLECTION RESOLUT\ON}
[ 3
{ 1l PAUSE } }

AUTO FOCUS {L,gﬂ#ms

Either [Glare removal] or [Ring removal] will be
activated, depending on your selection.
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Removing Glare (Reflected light removal)

Deactivating “reflected light removal”

Press the [REMOVE REFLECTION] button on the console
again, or click [Remove reflection] from the VHX MENU
again to deactivate the current state.

7-12

Adjusting reflected light removal

Adjusting glare removal

Details (~)

Brightness: 50

(=] U

g L
l i Depth Composition & 3D ]

Moving the brightness slider can adjust the brightness.

Adjusting ring elimination

Details @

Weak

Normal

Strong

‘ \3 Depth Compasition & 3D |

Effect level can be selected.

The ring elimination is shown with a still image and the
image is renewed every time when the stage movement is
detected.

When manual XY stage is used, press the [One shot] button
to renew the image.

Depth Composition & 3D

In addition to the effect of the reflected light removal, the
depth composition & 3D function can be performed.

For details, refer to "Depth Composition and 3D View"
(Page 10-1).
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Reducing the Effects of Vibration (Anti-vibration Mode)

Reducing the Effects of Vibration (Anti-vibration Mode)

This function corrects the shakiness that occurs when
observing at high magnification or when performing hand-
held observation.

\, Point  Shake correction cannot be used with the depth
composition function. Cancel these functions
before using shake correction.

[IC pattern (3000x)]

Anti-vibration mode Settings

Press the [ANTI-VIBRATION] button on the console.
You can also go through the VHX MENU, click [Rec
settings] and click [Anti-vibration mode].

During the shake correction mode, a white frame appears at
the observation window perimeter. Select a shake
correction "Weak/Strong" according to the observation
conditions.

¥ Eucentric settings

HOME

SCALE  ANTIVIBRATION FINE SHOT FuLLScREEN]' Iage O

OIS®

REMOVE B IMAGE
® ReC REFLECTION [ RESOV/ION ] STITCH

Releasing [Anti-vibration mode]

Press the [ANTI-VIBRATION] button on the console or click
[Anti-vibration] from the VHX MENU again to release the
activated state.
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Record fine images (Fine shot)

Record fine images (Fine shot)

This function increases sharpness of images to record finer
images with consideration for properties of the lens.
This function is most effective at a higher magnification

area.
[Sensor (x1000)]

Fine shot Settings

1 Press the [FINE SHOT] button on the console.

SCALE ANTI-VIBRATION ~ FINE SHOT ~ FULLS!

IMAGE
STITCH

REMOVE
REFLECTION

INCREASE
RESOLUTION

DEPTH
MULTI
1l PAUSE LIGHTING COMP&OSSEI)T

AUTO FOCUS

2 Pressing the [REC] button or the [PAUSE] button
shows images with the fine shot effects added.
The fine shot function does not work for video capture.

Deactivation of fine shot

Press the [FINE SHOT] button on the console again.
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Enhance Contours in Vivid Color (Sharpening Image Mode)

Enhance Contours in Vivid Color (Sharpening Image Mode)

This function enhances contours in vivid color.
[Solar battery cell (500x)]

Sharpening Image Mode Settings

Right-click the mouse over the observation window
and click [Sharpening Image mode] from the pop up
menu.

Pause/Resume

[Sharpening Image mode J
To Normal Image

Anti-vibration

Light shift 3
Use the wheel to change the zoom of the live image
Switch to the D500 Menu

Dual view

Rec...

Album...

Scale 3
Comment..

Split screen »
Register the stage position...

User settings...

Print »

Exit...

This applies vivid color enhancements and profile emphasis
to the image.

Releasing [Sharpening Image mode]

From the right-click menu, click [Sharpening Image mode]
again, or click [To Normal Image].
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Selecting an Image from 9 Different Settings
(Optimize)

This feature presents the image under 9 different settings in a 9-way split screen. It allows you to select the setting
(processing) best suited to the application. Selecting the image selects the most effective setting.

3 Double-click the best image in the observation

Selecting the Best Image

window.
\, Point Allimages are displayed in normal (1600 x This displays the AL
1200) resolution even if the recording size (Page image in the full area  * ®*
5-5) is not set to normal. of the window.
using unique repeatable lighting scenarios.
¢ Clicking one of the
Adjust the brightness, magnification, and focus. nine images on the  + sz
[ "Adjusting the Brightness and Focus" (Page 3-4) [Optimize] tab Select the optimal image from these § images.
displays the
2 Click the [Image Qlty] from the VHX MENU and observed image
click [Optimize] from the [Select optimal image] using those settings.

tab.

~
sobew| buinoadw .
—

VHX MENU

Image Qity
e

4 Remove reflection

Reduce glare in the image.

% Remove reflection

4 Increase resolution -

[7] Update preview image to match current image

Reference ,  Clicking an HDR image enables the [Adjust HDR
parameters] button under [HDR].
"Enhancing Resolution and Increasing

The image is displayed in the observation window and Gradation" (Page 7-7)

operation view under 9 different settings.

l To display the observed image on the side icons of

images in the operation view, check the [Update the
image on the button with the image that was last
executed] option of side icon images.
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Settings of the 9 image types

(1) Normal mode
For observing using normal settings.

(2) Normal mode + Light shift (Page 7-2)
For observing with partial illumination. This emphasizes the
minute height differences on the object.

(3) Sharpening Image mode (Page 7-15)
For observing with vivid color enhancements and profile
emphasis.

(4) Sharpening image mode + Light shift

For observing with partial illumination. This emphasizes the
minute height differences on the object and allows
observing with vivid color enhancements and profile
emphasis.

(5) Glare removal (Page 7-11)
Removes glare caused by reflected light from the target
object.

(6) Glare removal + Light shift
For observing with partial illumination and removing glare
caused by reflected light from the target object.

(7) HDR (clear image)

The HDR function is used to increase the texture on
samples with bright spots or dark spots or low contrast
samples.

(8) HDR (clear image) + Light shift

For observing in high dynamic range with partial
illumination. The lighting increases the gradation levels,
making it easier to observe minute height differences.

- Digital Microscope VHX-6000 User’s Manual -

(9) High Resolution HDR (Page 7-7)
For observing a surface in detail by using HDR observation
and High resolution observation together.

l When using VHX-6020, (9) is a monochrome
image.
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Image Settings

Image Settings

This section explains how to apply the image enhancement effects manually to improve image quality.

The items that can be set manually are: edge enhancement, gamma correction, offset, and monochrome settings.

Image Setting Procedures

1 Click [Image settings] of [Image Qlty] from the VHX
MENU.

- . =1
5 =
Bsymode | Edge enhance
” 10
tightng (=] -G
- E© &)
o, =
e Default
| Gamma
Messure o
S| @ 0 )
2 Deraut |
imsgeQy _ ) Offset
o 00
e &
Default
ViewComment S
Monochrome
stiching oo
N Monochrome
Abum Relief 1 (vertical shadows - weak)
= Reliet 2 vetical shadows - t0ng)
SiceAlbum Relief 3 (diagonal shadows - weak)
R
Relief 4 (diagonal shadows - strong)

Settings

2 Click "ON" of the items to enable and drag the slide
bars to adjust their effect.

Releasing the image settings

Click [ON] of each item to release the activated state
(yellow). For the Monochrome/Relief effect, select OFF.

Edge enhance

This section explains the edge enhancement effect. Edge
enhance makes scratches and minute features more

noticable by emphasizing the edges in the image.

Edge enhance function cannot be used together
with the relief function of "enhancement effect".

\, Point

This shows the effects of edge enhancement.

7-18

Gamma correction

This section explains how the gamma correction corrects
the contrast of the light or dark areas of an image.

Gamma correction works as follows:

Dragging the slider to
the left emphasizes
Median value the contrast and

gradation of the bright

Displayed brightness

areas.

\  This is useful for

increasing the
contrast of images
that appear
saturated white or
lack gray-scale
definition because
they are too light.

o Slider moved
to the left

Original brightness

Dragging the slider to
the right emphasizes

Slider moved
to the right the contrast and

\ "\__ Median value dradation of the dark

areas.

Displayed brightness

e This is useful for
increasing the
contrast of images
that lack gray-scale
definition because
they are too dark.

Original brightness
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Offset adjustment

This section explains how offset adjusts the brightness and

darkness of the overall image.

Offset adjustment works as follows:

Slider moved to
the right

* Offset: 0
=

Displayed brightness

Slider moved
to the left

Original brightness

Dragging the slider to the right makes the overall image
brighter (whiter).

Dragging it to the left makes the overall image darker
(blacker).

Monochrome/Relief

This section explains the special monochrome and relief
effects.

[Relief2]

The features of the effects are as follows.

B Monochrome
This effect allows observation without the influences of
color.

\, Point The monochrome effect is only applied to the
image observed by the camera. Image files
saved in color can be processed with the
monochrome effect, but not displayed in
monochrome.

B Relief

The relief effect highlights areas of the image where the
brightness changes, making it easy to observe scratches
and minute features.

Relief1 Displays the shadow from above and
below (weak)

Relief2 Displays the shadow from above and
below (strong)

Relief3 Displays the shadow from an angle
(weak)

Relief4 Displays the shadow from an angle
(strong)
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Image Settings

7-20
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Chapter

Setting Image Views

This chapter explains how to
use Split Screen, Full Screen,
and Digital Zoom.

SPlit SCrEeN.....ciiieieceieee e Page 8-2
Types of Split Screens.........ccocvvveveiiiienieeennenn. Page 8-2
Using the Split Screen ........cocovevvveieneieeee Page 8-3
Comparing TWO ImMages ........ccccceeverrieeneenneenen. Page 8-3

Full Screen Image/Vision Correction Mode............. Page 8-4
Full Screen Image ........coovveeeiiiinie e Page 8-4
Vision correction mode ..........ccoceveineerineeninnenn. Page 8-4

Enlarging the Image (Digital Zoom) ..........ccceceeenne Page 8-5

Navigation ... Page 8-6
Creating Navigation...........ccooviieeninniieneeiieee Page 8-6
Specifying Observation Position on Navigation Image

....................................................................... Page 8-7
Moving vertically and horizontally ...........c.......... Page 8-7
Registering a Stage Position ...........cccocceeviieene Page 8-7
Recording registered positions in batch ............. Page 8-8
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Split Screen

Split Screen

The observation window can be displayed as split screens. This allows you to view micro and macro view images of the

target side by side, or compare a saved image to a live image side by side.

\, Point

Only one of the split screens can be used for viewing the live observation screen.

Types of Split Screens

There are four split screen types: vertical split, horizontal
split, quarter split, and ninth split. Split screens can be
printed and saved.

1] "Recording/Saving Still Images" (Page 5-2)

[ "Printing" (Page 12-3)

Vertical Split

This tiles the screen on the left and right.

Each screen displays 50% of their respective observation
images from the center. In the paused state, you can zoom
in/out an image with a mouse wheel and can change the
display position by dragging an image.

Horizontal Split

This tiles the screen on the top and bottom.

Each screen displays 50% of their respective observation
images from the center. In the paused state, you can zoom
in/out an image with a mouse wheel and can change the
display position by dragging an image.

Quarter Split

This tiles the screen into four portions.

The overall image is reduced to a fourth and displayed. In
the paused state, you can zoom in/out an image with a
mouse wheel and can change the display position by
dragging an image.

/ \
% \,
/ \,

/ N

/ \

/ \
/ \
/ \

Ninth Split

This tiles the screen into nine portions.

The overall image is reduced to a ninth and displayed. In
the paused state, you can zoom in/out an image with a
mouse wheel and can change the display position by
dragging an image.

JUI] |~

’
(0] /
]

‘\

N

&

O

—

-

1=
g

N

|

COF Ty | 1™
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Using the Split Screen Comparing Two Images
1 Click [View/Comment] from the VHX MENU and This section explains how to observe and compare two
click [Split screen]. images using the vertical split.

The Split/Display menu appears. . .
Comparing two views of the currently

[ veceny Y osooiiens W displayed image
= play 9
g
" 1 select [Vertical Split] on the split screen tab.

tghing
= [
9

Recsetings

i ‘ & Register the stage position ‘

4B Comment J

This tiles the screen on the left and right. The center

. portion of the original image is shown in the left screen.
[ pr— A red frame appears in the left screen to indicate the
region under control.

2 Select the type of split screen.
This splits the screen. If a half split is selected, the left (or
top) screen shows the center portion of the original image.
For a quarter split (or 9-way split), the upper left of the
screen shows the entire original image reduced to a fourth

(or a ninth).
2 Click the right screen (black screen).

This selects the right screen. The left screen changes

to a still image while the right screen starts displaying

SRl aE the live video image (the observation window).
@ Single Image
) } . 3 Display the image to compare against on the right
© Vertical Split screen
*) Horizontal Split
) Quarter Split
© 9-way split
Zoom

Use the mouse wheel to adust the zoom.

Link zoom position and display position
between the images in the split screen.

4 V:he”ha S;Ei" imsge is:emg Elafplaen Reference; » When clicking the left screen, the right screen
:[[Oec:'a:ee i:g Zsouniem:t s;?z;?sn changes to a paused image. The image inside
9 g : the red frame is the target of control. When
clicking the [Pause] from on-screen menu

. . N ) options or [Pause/Cancel Pause] at the right-
l * Checking at [Link zoom position and display click menu, the screen returns to the live
position between the images in the split screen.] observation screen.
is valid only when normal size (1600x1200) « To exit the split screen, select [Single Image]
images are displayed in all screens. from the [Split screen] heading.
¢ During the zoom view, you can move the display
area at the [Wide-view] dialog box.

Comparing against a saved image

Split the screen and select an image from the album.
You can also select and compare two stored images using
both left and right screens.
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Full Screen Image/Vision Correction Mode

Full Screen Image/Vision Correction Mode

Full Screen Image

The VHX MENU on the right side of the screen can be

closed to allow the observation window to occupy the entire

screen.

Displaying a full screen image

1 Press the [FULL SCREEN] button on the console,
or click [View/Comment] from the VHX MENU and

click [Full screen image].

o >
‘@
Eaey mode.

Blspitscreen
"

Lighting

e | 48 Comment

>

ANTI-VIBRATION  FINE SHOT ~ FULL SCREEN | LIVE DEPTHUP
° O ° _O O 2 m
IE INCREASE IMAGE
MON RESOLUTION STITCH
wNLce S

.
= O AV m
]

Rec settings

| Regite th stage posiion

The observation window will expand to occupy all 1920

x 1080 pixels of the entire screen.

l The right-click menu enables you to pause,

cancel pause, and record images while the full

screen is shown.

Pause/Resume

Sharpening Image mode
To Normal Image

Anti-vibration

Light shift ,
Use the wheel to change the zoom of the live image
Switch to the D500 Menu

Dual view

Rec.

* The following operations can be done
through the console while the full screen
image is showing.

e Live Depth Composition
¢ Depth Composition & 3D
* Reflected light removal

* Resolution increase

Canceling the full screen image

Press the [FULL SCREEN] button on the console while the
full screen image is showing, or click the X in the upper right

of the screen.

Vision correction mode

Images are 1600 x 1200 pixels. However, they are
compressed to fit the resolution when being shown on the
display. Those compressed images are corrected so the
number of pixels of original images and images on display
are the same (1 element pixel = 1 pixel on the display).

Activating vision correction mode

1 Click [Rec settings] from the VHX MENU and click
[Vision correction].

[ oexeny  YEESGRE U
%

[ 5 coloracjusiment

£ auto record

5 Record video

# Eucentric settings

5] viien conaction

B!

Soe lbum

The [Vision correction] button turns yellow and the
corrected image appears in the observation window.

Canceling vision correction mode

Click [Vision correction] again to release the activated state

(yellow). The normal image appears in the observation

window.
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Enlarging the Image (Digital Zoom)

Enlarging the Image (Digital Zoom)

This function digitally enlarges the currently displayed
image. This allows the image to be observed while it is
enlarged.

\, Point The screen will become grainy as you increase
the zoom factor. To obtain a cleaner image, use
a high power lens.

Zooming

1 Click [View/Comment] from the VHX MENU and
click [Split screen].

Rec setings o S ——
‘ | & Register the stage position

[ EHrunscreenimage

[ [Awidevew

2 Select the [Use the mouse wheel to adjust the
zoom.] check box.

m Split screen

Split screen
@ Single Image
) Vertical Split
' Horizontal Split
O Quarter Split
) 9-way split
Zoom

Use the mouse wheel to adust the zoom.

= Link zoom position and display position
between the images in the split screen.

You can enlarge images by controlling the mouse
wheel while the pointer is on the observation window.
When checking the [Link zoom position and display
position between the images in the split screen.] check
box, all images are enlarged when image in the split
screen is enlarged.

When changing the zoom ratio, the

[Wide-view] dialog box will be
dlsplayed
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Navigation

Navigation

This functions registers low magnification images or stitching images to provide a navigation image of a wider field-of-view.
You can move to a specified point on the image by clicking with the mouse on the [Navigation view] dialog box. With this
function, you can understand intuitively what area of the whole part you are observing when viewing at higher magnification,

which results in efficient observation.

By registering the position of the stage, you can immediately move to a registered position on the XY6 stage. Up to 999

positions on the XY®6 stage can be registered.

Creating Navigation

1 Click [Navigation] on VHX MENU to show the
[Navigation view] dialog box.

2 If you put a check on [Specify movement amount],

you can specify an amount of movement of the
stage with the up, down, right, and left buttons in
the [Navigation view] dialog box.

Navigation View [
1 Low mag images | Stitched image
Navigation g

T
Home
~ Switch to the minimum magnification
@ and press the ‘Register’ button.
Help

4 The stage can be moved to the
Exit specified position on the image during
high magnification observation.

Details @

zj Left-click to move stage

Registering low magnification images

1 Specify the position to be registered and its

maghnification and click the [Register] button.

Navigation View =]
|
Low mag images {Smthed image| M
[Creir |[B] [& ][ &

Details ©)

[9l/Specify moving distance; -
Xdirection:| 100} mm ‘—lw‘ ‘
Ydirection:| 1007 mm — \m .

L) Left-click to move stage Hide »>

Registering stitching images

1 Select the [Stitching image] tab in the [Navigation

view] dialog box.

Clicking the [Create] button stitches images
centering around the current position along a spiral
pattern on the XY6 stage.

Navigation View [
Stiched image \

e

Details ()
71 Specify with number of images (X-)

&) Left-click to move stage ‘ Hide >> ‘

If you put a check on [Specify with number of
images ], you can specify the range to be stitched
with the number of images.

Specify with number of images (X-Y)

[axs | [Loxs |

You can enter “3X3” and "5X5” with button operation.

35 X 3= images

Other numbers also can be specified by entering them
in the fields shown.
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Navigation

The stage position's coordinates will be registered in

SpeCIfylng Observatlon POSItIOl'I the system and added to the list. Multiple positions
on Navigation Image (max. 999) can be registered.
Navigation View ===
1 ciickona position you want to observe on the = |
image in the [Navigation view] dialog box. Q] (P [t

The XY6 stage moves to the position you clicked.

* By moving the mouse leftward while holding

down its left button, the field of view of the
navigation screen can be moved.
* Using the zoom in/out button, the navigation
display can be zoomed in/out. DR @
* Clicking [Save] enables you to display the Caivion| T o
[Rec] dialog box and to save the navigation Virections | 100] mm @@
image.

=

(=]

L |eft-click to move stage ‘ Hide >> ‘

Newly registered coordinates are added to the bottom
Moving vertically and horizontally of the list. If additional coordinates are registered, when

B o o 999 coordinates are already registered, the coordinates
You can move to a specified direction by clicking the ) )
) ) o ) at the top of the list will be deleted.
horizontal and vertical arrows on the [Navigation view] . . .
) To delete certain coordinates, select them from the list
dialog box. .
and click [Delete].

To delete all coordinates, click [Clear].

Registering a Stage Position When checking the [Position on Navigation view]
option, the registered position and list No. are displayed

1 Click [View/Comment] from the VHX MENU and with yellow dashed line on the navigation image.
click [Register the stage position].

VHX MENU
%
easymose
Fl spiit screen
"t P . s SR
| 48
o | 48 Comment
i =roe

[
s
L

- Measure.

|k Regiser the stage position

n.%— | [ fult screen image
b} I Wide-view
| imageny. TSN

2 Click on a position on the navigation image that
you want to register and click [Register].

2 |x-9651um, Y-10278ym
3 |X3596um, v:666um

Capture all registered positions.
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Navigation

. ; o . 3 Specify the storage folder and click [Start
Recording registered positions in recording].
batch All registered positions are recorded in batch. After
completion, the message below will appear.

Record all stage positions Vi

This function automatically moves all registered stage Recording complete.

position to record. oK

1 Click [Capture all registered positions...].
The [Batch caputuring] dialog box appears.

View Y Regist thesiage posion

Position on Navigation view

No.  Coordinate

2| X-9651um, Y-10278um
3| X:3596um, Y:666um

Capture all registered positions...

2 Modify [Setting depth composition], if required.

\, Point Putacheck on “OFF’, if the system is

equipped with an illumination attachment
and the distance between the lens and an
object is small.

Batch capturing [

Focus setting
@ OFF
© Depth Comp
© AUTO FOCUS

Destination setting
Save to: Hard disk\Documents E
Folder name: 20170110 101043
File Format: @ JPEG © TIFF
Filename prefi:  VHX_
Example: VHX_000000.jpg
VHX_000001jpg

Image format

© Normal © Glare removal
© HDR © High Resolution HDR
Start recording I l Cancel
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Chapter

Measuring Dimensions and Area

Measuring between two points,
areas and other features on an
image.

Measurements can be done without moving the object or by

using the optional XY measurement system to measure
distances over larger areas.

Overview and Type of Measurements.................... Page 9-2
Measurement TYPes......cc.ccvevcveeiieecieeesieeeee Page 9-2
Preparing to Measure..........ccccocvviviee e, Page 9-5
Lens Setting ......ccceveeriiineeee e Page 9-5
Calibration ........ccceeevieiii e Page 9-6
Main Measurements ..........cccccoeverieeenneee e, Page 9-12
Measuring Procedures ...........ccccceveeiiieeneeines Page 9-12
Measurement Hems ..., Page 9-12
Measuring High Definition Images.................... Page 9-18
Moving and Editing the Measurement Point..... Page 9-19
Auxiliary Functions ...........cccccooiiiiiiiininnns Page 9-19
XY Measurement and Display.........ccccccecuneeeen. Page 9-20
ASSISt TOOIS ..o Page 9-21
Reference LiNes ........cccceeiieeeiiiiniien e Page 9-22
Display Settings ........ccceevrvieneenienieereeneeeen Page 9-23
Area Measurements.........coceeeeieeenieeeeniee s Page 9-26
Measuring Procedures ........c...cccevvvevenneeenneenns Page 9-26
Measurement Items ... Page 9-27
Displaying Text and Markers ..........ccccccereeeerineenn. Page 9-34
List of Comments............ccooiiiiiiiiniie Page 9-34
Entering and Specifying Comment Text and Markers....Page 9-35
Normal Comments...........ccooveeriiiiiienieieeen, Page 9-36
Entering and Setting Residual Comments ....... Page 9-38
Hiding Comments .......ccceveerierien e, Page 9-39
Delete All....cooiiiiiiieec e Page 9-39
Displaying a Scale.........ccccceiiiineeniiieeneeeeeee, Page 9-40
One-Click Automatic Measurement...................... Page 9-41
Creating a New Template.........cccocvviienennnnnne Page 9-41
Template Recalling.........ccccovceiiieiinieenieeee Page 9-43
Click measurement ........ccccccveveeenieeeniene e Page 9-44
Auto-measurement.........cccoeeeeiiieeiiiee e Page 9-45
Automatic Area Measurements.........ccccoccceeeeennee Page 9-46
Measurement Mode Selection ............cccccvuneee. Page 9-46
Measurement Area Extraction..............cccccee.. Page 9-47
Form the extracted area..........ccccocevevveeencnnennns Page 9-52
Display Measurement Results .............cccccueen. Page 9-57
Grain size analysis ..........ccoooveeieeieeiieeieeee Page 9-62
Measurement Recreation...........cccccvvveernneen. Page 9-64
Display Settings ........ccccoevveriiiiiiniiee e Page 9-65
Contamination analysis.........c.cccoceereeneeneeeieennne. Page 9-67
Specifying an area .........ccoceeeevieeeieiinieee s Page 9-67
Setting extraction parameters ...........ccccceevuenne Page 9-68
Confirm results.........c.coeeeiiiiiiicc e Page 9-70
Display Settings ........cccecveiierieriieseeceeeeen Page 9-72
Saving results.........cccvviiieseen e Page 9-72
Maximum Area Measurement Page 9-76
Measurement Area Specification ..................... Page 9-76
Perform Measurements Page 9-77
Display Settings ........ccceceereenierriieneereeeeeee, Page 9-78
Contamination analysis according to VDA ....... Page 9-73
XY Stage Measurement (Optional) .........ccccceeenee Page 9-79
Installation and Connections.............ccccceveenene. Page 9-79
Preparing to Measure ...........ccccceeiiiiieeeceeinnen. Page 9-79
XY Stage Measurement Procedures................ Page 9-80
XY Stage Measurement Menu............cccc........ Page 9-81
Specify Coordinates...........cceeveriienieiceenieene Page 9-82
Measuring with the XY Stage........cc.ccevveriuenne Page 9-86
Option SettingS.....coceveiieriiie e Page 9-97
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Overview and Type of Measurements

Overview and Type of Measurements

The VHX-6000E can measure lengths, angles, areas, and other items on recorded still images by specifying the points or
areas to measure. Additionally, the VH-M100E manual XY measurement system allows you to measure dimensions while

moving the observation object over a 100-mm square range.

Measurement Types

Main Measurements: these tools measure distances and
lengths on recorded still images.

Main measurements

. Measures the distance between two specified
./ points.
01 "Measuring the distance between two
points" (Page 9-12)

2 Points

. ? Measures the cumulative distance between
N multiple specified points.
muti-pt | [ "Measuring the distance between multiple
points" (Page 9-13)

~ Measures the radius of a circle that passes
a4 through three specified points.

Radius ] "Measuring the radius (or diameter) of a
circle" (Page 9-13)

- Measures the diameter of a circle that passes
) through three specified points.

] "Measuring the radius (or diameter) of a
circle" (Page 9-13)

Diameter

?4.\ Measures the length and angle of arc that
L passes through three selected points.
Arc ] "Arc measurement" (Page 9-16)

3 Measures the interior angle at a corner formed
JAN by three specified points, including a vertex.
[ "Calculating an angle (1)" (Page 9-14)

s Measures the interior angle (the smaller of two
% angles) formed at a point where two specified

Angle 2 lines intersect.
[0 "Calculating an angle (2)" (Page 9-15)
o - Measures the distance between a reference

ole line and any straight line.
Lines [J "Measuring the distance between reference
line and straight line" (Page 9-17)

A Measures the center distance between two
.“’i& specified circles.

2¢Centers|  []] "Measuring the center distance between two
circles" (Page 9-14)
0 Measures the distance between the start and
end points of a free line.
Free [ "Free line measurement" (Page 9-16)
ra Measures the shortest distance from a selected

/ reference line to a line parallel to the reference
Parallel line.
[0 "Measuring the distance between two
parallel lines" (Page 9-16)

. Measures the angle formed at a point where
ﬂ,l., two specified lines intersect.
Perp. [ "Measuring the length of a perpendicular"
(Page 9-15)

- Measures the RGB values at specified
@ measurement points.
RGB ] "Measuring RGB value" (Page 9-17)

! Counts the number of specified measurement
el points.
ceunt | [J "Counting the number of points" (Page 9-18)

=

Area measurements
Area: these tools measure areas on recorded still images.

W Area specifiers

Polygon

- Specify the area to measure as a polygon.
PN ] "Measuring the area of a polygon" (Page 9-
Polygon 27)

Circle
—~ Specify the area to measure as a circle.
o_s ] "Measuring the area of a circle" (Page 9-28)

Circle

Free line
Ve Specify the area to measure in freehand.
o ] "Measuring the area of a free-line area" (Page
Freeline 9-28)
Rectangle

Specify the area to measure as a rectangle.
N [ "Measuring the area of rectangle" (Page 9-
Rectangle 29)

B Automatic area extractors

Brightness
) Extracts and measures the area with the same
7a brightness level as a specified point on the image.

Bighiness. ] "Measuring the areas extracted based on
brightness" (Page 9-29)
Color
& Extracts and measures the area with the same
&= color level as a specified point on the image.
Color 0] "Measuring the areas exiracted based on
color" (Page 9-31)
Filter

2 Removes granular components smaller than a

%

sa specified size on a binary image.
Filter [ "Filter" (Page 9-32)

Fill

Y Fills holes smaller than a specified hole on the
a binary image.
Fil O "Fill" (Page 9-32)
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Overview and Type of Measurements

B Individual and block measurement tools

Individual measurement

Indv Mesr|

©

Blck Mesr

Measures the area of specified or extracted
areas individually.

Block measurement

Measures the area of all specified or extracted
areas in one operation.

H Area deletion

Delete

=

Delete

Reset

Reset

Deletes the measurement areas shown on the
screen individually.

Clicking on a line along the area deletes only
the specified area. Clicking inside the area
deletes the measurement results for the
specified area.

You can delete multiple specified areas within a
range by dragging around the desired area from
the upper left to the lower right.

Resets the specified area and measurement
results.

XY stage measurement

The VH-M100E XY measurement system allows you to
measure a target while moving the stage to expand the field

of view.

\, Point

The separately sold XY measurement
application (model VHX-H2M2) is required to do
XY stage measurements, Make sure this
application is installed beforehand.

H Measurement tools

Wa

2 Points

L.
PRy

Multi-pt

/

Line

=
. d

Circle

[ ]
£y

2 Centers

]
Fi

et

Angle 1

Angle 2

aa

Perp.

A

Parallel

&

Ln-Cir

4

Perpline 2

//

Paraln 2

Del All

Measures the difference of X and Y coordinates
of two specified points, and the distance
between the start and end points.

Measures each distance between the XY
coordinates of multiple specified points, and the
distance to the most recently specified point.
This tool also measures the cumulative
distance between all multiple points, and the
cumulative angles formed with the origin.

Measures the angle formed by an average line
connecting two specified points and the X-axis.
It also measures the deviation from average
lines connecting multiple points (if more than
two are specified).

Measures a circle drawn by specifying three
points on a circumference to provide the center
coordinates (XY), diameter, and circularity.

Measures the center distance between two
circles.

Calculates the interior angle of two sides
specified in three points.

Measures the coordinates and angle of an
intersection formed by two average lines. Each
average line is created by specifying two points.

Measures the distance between an average
line specified by two points and the vertical line
from a specified point.

Measures the distance from a specified point
and an average line specified by two points.

Measures the distance from a circle to a point
where a perpendicular line dropped from the
center of the circle intersects a specified line.
The measured items are: shortest distance,
longest distance, and distance to center.

Measures the angle of a line with respect to a line
perpendicular to a specified reference line, and
displays the length of deviation per unit length.

Measures the angle (parallelism) of a line with
respect to a specified reference line, and displays
the length of deviation per selected length.

Deletes the measurement tools shown on the
screen individually.

Deletes all measurement tools shown on the
screen.
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B Point/Intersection Coordinate

Point

P

Midpoint

[]
08

Ln-Ln

. s

o

Ln-Cir

[

Cir-Cir

Measures the coordinates of the specified point.

Measures the coordinates of the point at center
distance between two specified points.

Measures the coordinates of the intersection
point of two lines.

Measures the coordinates of the intersection
point(s) of a line and circle.

Measures the coordinates of the intersection
point(s) of two circles.

B Setting coordinates

Iz

Crigin

B

Turn 1

-

Tumn 2

Perp.

Intersect

L.

Midpoint

9-4

Moves the origin.
Shifts the XY coordinates by defining a point as
the origin.

Rotates the XY coordinates without moving the
origin.

The X coordinate axis becomes the line that
passes through the origin and a point specified
as the new X coordinate axis.

Rotates the XY coordinates centered on the
origin so that the X coordinate axis is parallel to
a line that passes through two specified points.

Determines the XY coordinate axis by
specifying a line using two points for the new X
coordinate axis, and a third point for the new Y
coordinate axis.

Determines the XY coordinate axis by
specifying the origin and one point along the X
coordinate axis.

Determines the Y coordinate axis the midpoint
between two points specified along the desired
X coordinate axis.

Determines the Y coordinate axis by specifying
two points along the X coordinate axis and two
points that pass through the origin.
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Preparing to Measure

Preparing to Measure

Before taking measurements, specify the lens type and power, and calibrate the microscope. (This is only required for lenses
that do not support the DOUBLE'R function)

4 Select the power of the lens to be used.

Lens Setting

Specify the lens type and power if you are using a lens that
does not have the automatic lens/zoom recognition
function.

1 Click [VHX MENU] - [Settings] - [Lens Settings].

3 %5000
e Networgrsecuy Cust Set 1
\/ settings.
b Cust Set 2
-,q&
& [ caiibraton Settings.. Calibration 8
fiteaire User settings. ‘
O =
Depth UP ‘ Shows software keyboard g
R — @
fz=acOny ‘ System initialization, =
% [ 5
Mult-lighting ‘ Initialize XY stage... (o]
LY (=]
View/Comment ‘ Camera mount settings. 3
= (]
s 751 vls:s:rerg?s:?nment z‘
Album Optical axis misalignment a
-} correction.. m
Side Album 5
P a
el ———— >
=
(0]
Q

2 Select the lens model and click [OK].

Lens settings ]

Select the lens and the magnification that you want ta
use for observation,
Series

@ RZ /LW LENS 0 ZOOM LENS

*) Others (lenses not shown in the list)

Select Lens
Lens name: |Z520 b
Lens power: | X20 -

Swing-head zoom lens (low magnification target)

X20~200

[7] Always display when system starts

3 Click the [Lens] from the on-screen menu options.
The [Set lens power] menu appears.

‘ Qi eaus= ‘ ‘ ij@j] Rec ‘ ‘

X200 W ‘
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Calibration

This function sets a conversion rate between a distance on image and its real distance (um) for measuring the image.
Be sure to set this when you use a new lens for the measurement.

The calibration includes the following methods.

Methods Positioning Scale reading Description

One-push auto calibration ~ Auto Auto Positioning and reading of the reference scale are
automatically performed. The XY motorized stage is
required.

Auto calibration Manual Auto Reading of the reference scale is automatically
performed. The lens magnification needs to be manually
aligned with the corresponding scale graduation
positions.

Manual calibration Manual Manual Enter a known reference length and click on the screen

to indicate the equivalent length.

To open the calibration, follow the procedure below.

Click [Setting] from the VHX MENU or the lens power from
the on-screen menu options and select [Calibration] -
[Settings].

‘ Ei Pause ‘ ‘ i@j Rec ‘ ‘q X200 v ‘

Settings|..

Cust Set 1

Load from Current Image Cust Set 2

Initialize...

Calibration 3

Notes for calibration

The calibration cannot be performed while the following
functions are activated:

* HDR, High Resolution HDR, and High Resolution
» Glare elimination and ring elimination
* While the digital zooming is being used.
* While the split screen is active.
* While stitching images are displayed.
* Recording setting: Fine resolution [3200x2400],
Super fine [4800x3600], and
18 Mega Pixels x 3CMOS [4800 x 3600]
* While the automatic area measurement function, the max
area measurement, the contamination analysis, and the
XY stage measurement are running.

Deactivate these functions easily by pressing the [HOME]
button on the console, and select [Calibration] - [Settings].

In addition, the settings of the calibration also cannot be
modified while a calibration value of stored image is being
used.

For the the calibration value of stored image, refer to
"Loading from a saved image" (Page 9-10).

One-push auto calibration

This calibration requires the use either of OP-87426, OP-
87427, OP-88141, or OP-84142 reference scale (sold
separately) to perform calibration automatically.

This function requires no detailed positioning of the stage
and makes the calibration easier.

1 Select [One-push auto calibration] and Click
[Start].

Calibration ===

1. Select the calibration method and click ‘Start,

One push auto calibration
(with transmitted illumination.)

€D

Auto calibration

Manual calibration

Current calibration: 111 pm/ pixel

‘ O stant |
Cancel |
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Preparing to Measure

2 Remove the plate from the XY06 stage and place the Auto calibration

reference scale.
Auto calibration requires the use of either OP-87656 or OP-

87657 reference scale (sold separately).

1 Select [Auto calibration] and Click [Start].

Calibration ===

I, Select the calibration method and click 'Start'.

3 Raise the XY0 stage as far as it can move up.

One push auto calibration
(with transmitted illumination.)

4 As required, check the "Auto Focus automatic c
execution" option.

@ Auto calibration

\, Point Puta check on “OFF’ if the system is o
equipped with an illumination attachment or -
the distance between the lens and an object S
is small. =
2
———— Current calibration: 1096 upm/ pixel (é’
=
AU Execute calibration. ‘ O start 35
[ coneel | S
Lens power name:  X20 ="
3
1. Set the calibration tool on the stage. g
2T RIS aia 2 Place the reference scale according to the lighting °,
click "Execute (o)
A method. »
If the distance from the lens to the target is small, [
‘turn off Auto Focus. 3
Catbration = o
AN — — ‘-";’
o
Set the reference scale in accordance with the lighting
method.

Current lighting: | Full ring

. For ring illumination
5 click [Exec Compl.

the base plate overlaid.
The calibrated starts automatically. After completion,

For coaxial illumination, backlight illumination

Place the B surface upwards.

the message below will appear. Do notuse the baseplte
VHX L
Auto calibration finished successfully. The [Calibration] dlalog bOX appears.

1 Pixel = [10.963 ] ym

6 Click [OK].
This confirms and exits the calibration.
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Preparing to Measure

3 Display the reference scale hash marks on the Manual calibration

screen.

Adjust the focus and brightness to obtain contrast Use the known dimensions of observable objects (ruler,

between black and white. carpenter's square, etc.) to manually set the calibration.
Display the scale gradation that corresponds to the

lens magnification. 1 Select [Manual calibration] and Click [Start].

Calibration = Calibration @

Bx iib Step 2/3) _— .
/B, Bxecute calibration. <P I, Select the calibration method and click 'Start".

Display the reference scale divisions on the screen.

As there are three types of scales, One push auto calibration
select one in accordance with the magnification. (with transmitted illumination.)
200 100x (Underline: 3 lines)

100 to 800x (Underline: 2 lines)

450 to 5000x (Underline: 1 line)
- %) When magnification is less than 20x, o
perform calibration manually. ) Auto calibration
l [ l [ @ next ] l Cancel .

Select [Full Auto] and click [Execute]. SiMenuglcalibztion

=

@ Current calibration: | 1096 pm / pixel

Calibration

/B, Execute calibration. Step (3/3) O Start
Lens power: | X20 vl Cancel |

Lens power name:  X20

=
[]
D
(7]
c
=
=3
«
=)
3
1]
=]
@
o
=]
(7]
[
3
[«3
>
=
(1]
1Y

Select the full auto check box and click ‘Execute’. ol @
If full auto does not function correctly. Manually select B B
the magnification based on your scale and click 'Execute’. £ ! o, EeipEibeiEn

@ Full Auto Lens power: |X20 'l

© %20 - 100 © %100 - 800 © %450 - 3000 Lens power name:  X20

1. Display the length reference object.
2. Click both end_s of the sample and disp_:lay the scale.
(You can also adjust the length by dragging

the endpoint of the scale.)
3. Enter the reference length and click "Apply’.

[Full Auto] automatically determines the range of the
Reference length: 8000.000 = pm

_
lines.
If calibration fails when using [Full Auto], select a lens

power range from [x20 - 100], [x100 - 800], or [x450 -
5000] according to the displayed hash marks and the

power on the basis of the number of the horizontal

2 Display the image of the length reference
horizontal lines. . . .

observable object (calibration scale).
The calibration starts automatically. After completion,

the message below will appear.

VHX
Auto calibration finished successfully.
1 Pixel = [10.964 ] um

5 ciick oK.
This confirms and exits the calibration.
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Preparing to Measure

3 Click a start point along the scale. Common notes

The calibration scale can also be dragged on the

screen and moved to the hash marks on the object. The calibration can be done continuously for multiple lens
powers.

If you do not press [OK] when closing the following dialog
boxes, the results from the calibration does not become

0 1 2
active.
Calibration @

1. Execute calibration.

Lens power: | X20 'l

4 Click the mouse at the end point of the reference LES[PONR BT X 20

length.

1. Set the calibration tool on the stage.

2. Raise the stage to its highest point and
click 'Execute’.

0 1 2
Auto Focus automatic execution
If the distance from the lens to the target is small,
turn off Auto Focus.

Reference; To adjust the length of the scale, drag ; _
the end point. Unit and number of decimal

5 Enter [Reference length] and click [Apply]. The units, etc. to be displayed together with the
measurement results can be changed on the measurement

ealy pue suoisuawiq burinsesyy

screen.

s
Main Area

. R . s
SN G e N

2points  Multi-pt  Redius  Diameter

=

>
z
o

Do ] U X

Delete  Del Al
 options
® Edge detection 50!
Multi-point input
Assist tools
Ref line
Display Settings

ERE

Mesr value on screen
o |A\ scale/comment
7] Mest result window

‘ [pm v] No. of decimal places 2 ‘
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Preparing to Measure

Loading from a saved image

Calibration values are stored within every saved image.
When the images are replayed from the album, the
calibration values read from the images are ready for use,
which allows additional measurement using the same
calibration as when the image was captured.

1 Load the image to replay using the Album.
[ "Playing Files" (Page 6-6)

2 Clicking the lens power of the direct buttons allows
you to see that [Lens of the replayed image: power]
is selected.

e (]
X5000

Lens name: Z500 CustSet 1
Filen MaxArea tif ricrcay

— (%] zs00:x1000 '
_ gy Calibration |

The calibration settings cannot be modified
while the saved images are replayed.

To modify the calibration settings, select the
current lens power and open the calibration
settings.

\, Point

The calibration
settings can be

xann
X1000
ATI00
X2000
X2500
X3000
X4000
X5000

—

CustSet1

modified by
4= selecting the

current lens

power.

The calibration

Lens name: Z500
Filen MaxArea.tif Crict Gat )
(E\ zooxoo ) = Values for the

E @\M replayed image
(when recorded
image with
VH-Z500/ x1000
is replayed.)

| | Reference ] To restore the calibration values of the image

after once changed, select [Load from Current

Image].
Settinas.. Cust Set 1
Load from Current Image Cust Set 2
Initalize.., ‘ Calibration  »

9-10

Initializing calibration

Initializing returns the calibration values to the factory-set

values.

The calibration values for all lenses that were
set are initialized by this process.

\, Point

1 From the Lens Setting button at the lower right of
the screen, click [Calibration] - [Initialize...].

VHX

The calibration settings for the current lens format will be reset to the factory default.
Continue?

Yes ] I No

2 Click [Yes].
This initializes the calibration values.
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Preparing to Measure

Setting the calibration password

It is possible to set a password in order to set the
calibration.

1 Set the calibration password.
[T "Setting the calibration password" (Page 13-8)

2 Initialize the calibration settings.

3 Enter the set password and click [OK].

VHX

Calibration password:

0K ] i Cancel

- Digital Microscope VHX-6000 User’s Manual -
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Main Measurements

Main Measurements

These tools measure the distance between two points, angle, XY distance, and object count in the observation window. The

measurement results are displayed in the observation window and measure result window, and can be saved in CSV format.

Measuring Procedures

1 Press the [MEASUREMENT] button on the console,
or click [Measure] from the VHX MENU and click

[Plane measurement].

U™
:
@
Easy mode
Normal measurement
@
3 / & =
B S/ ©x
i
nCh
fiecsetngs
= IF
t“‘_‘ 123um, 123um

Measure B =

An icon for each measurement tool appears in the
operation area.

2 Click the [Main] tab, and click the icon for the
desired measurement.
The icon turns yellow indicating it has been selected.

3 Specify the measurement points in the observation
window.
The measurement result is displayed.
Refer to the procedures for each measurement for
operating details.

* Refer to Page 9-24 for details on how to display
measurement results in the observation window.

* Refer to Page 9-24 for details on how to display
measurement results in the Measure Result dialog
box.

Reierence; * The measurement point and [Count] of following
measurements can be measured up to 999
items: 2 Points, Multi-pt, 2 Centers, Radius,
Diameter, Angle 1, Angle 2, Perp., Parallel.

¢ Refer to "Display Settings" (Page 9-23) for
display settings.

Measurement ltems

Reterence; * If you make a mistake after clicking the start

point, right-click to specify the correct start point.
* Right-clicking at any point before confirming a
series of points will undo the last point.
* Display position of a label (subscript) can be
specified after the determination of
measurement position.

Measuring the distance between two points

7

2 Points

. Measures the distance between two specified
points.

Click [2 Points]. On the observation window, click
the start and end point.

A line connecting the two clicked points and a label
(subscript) will appear and the measurement results
will appear on the screen and in the [Measure Result]

window.
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Measuring the distance between multiple Measuring the radius (or diameter) of a
points circle
"V'. Measures the cumulative distance between =) - Measures the radius (or diameter) of a
‘ : multiple specified points. e et circle that passes through three
Multi-pt Radius Diameter

selected points.

1 Click [Multi-pt]. On the observation window, click 1 . . . .
. . Click [Radius] (or [Diameter]). On the observation
the start point and the points to pass through. . . .
. . window, click three points.
Double-click on the end point. . ) . .
) ) . . ) A circle passing through the three clicked points and a
A line connecting the multiple clicked points and a label . . . .
] ] . label (subscript) will appear. The circle, radius
(subscript) will appear. The measurement results will . )
. (diameter) and center will appear and the

appear on the screen and in the [Measure Result] ) )

ind measurement results will appear on the screen and in
window.

the [Measure Result] window.

[1]3893pm|
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Main Measurements

Measuring the center distance between two

circles

w0
ol
2 Centers

1 Click [2 Centers]. Specify the circles to be the start

Measures the center distance between two
selected circles.

point and end point, in that order, using three

points.

The two circles will serve as a start point and end point,
and a line connecting the centers of each circle and a
label (subscript) will appear. The measurement results
will appear on the screen and in the [Measure Resuli]

window.

9-14

Calculating an angle (1)

A Measures the interior angle of two sides formed

FE S

Angle1 by three specified points including a vertex.

1 Click [Angle 1]. Click each side that form the
interior angle.
A line connecting the two clicked points will appear.

2 Click the vertex.
A line connecting the three clicked points and a label
(subscript) will appear, and the measurement results
will appear on the screen and in the [Measure Result]

window.
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Calculating an angle (2) Measuring the length of a perpendicular
‘{ Measures the angle of the intersection created I Measures the length of a perpendicular drawn
A°g|°2 by two specified lines. ; - from a selected point to the reference line.

ngle erp.
1 click [Angle 2]. Select two points on the first side. 1 cilick [Perp.] and click two points along the line to
The clicked points and a line connecting the two clicked be the reference line.
points will appear. The reference line appears.

2 Select two points on the second side. 2 Click the measurement position.
A line connecting the two clicked points and a label A line drawn through the clicked point and a
(subscript) will appear, and the measurement results perpendicular line from the reference line appears
will appear on the screen and in the [Measure Result] along with a label (subscript). The measurement result
window. appears on the screen and in the [Measure Result]
window.

(11145087

_[213285.260um

l An angle is measured in conformity to the

label (subscript) position. Determine the label You can continue to specify measurement points
(subscript) position according to the angle you

! relative to the same reference line.
wish to measure.

To stop measuring perpendicular lines relative to the
same reference line, double click the measurement
point.
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Main Measurements

Measuring the distance between two Arc measurement
parallel lines ~ Measures the length and angle of arc that
A Measures the distance between a reference '“;" passes through three selected points.
rc
. ’fl line and another line parallel to the reference

line.
1 Click [Arc] and then click three points on the

observation window.

1CI'kP llel]. Click t ints al thelinetob
ick [Parallel]. Click two points along the line to be The arc that passes through the three clicked points

the reference line.
and a label (subscript) will appear and the

The reference line appears.

measurement results will appear on the screen and in
the [Measure Result] window.

N

Click the position to measure.
A parallel line that passes through the clicked point and

a perpendicular line from the reference line to the Free line measurement
parallel line will appear along with a label (subscript).

0 Measures the distance between the start and

The measurement result appears on the screen and in . .
end points of a free line.

Free

the [Measure Result] window.

1 Click [Free] first, then move the mouse while
holding down its left button from the start point to
the end point in the observation window.

A free line connecting the clicked start and end points
together with a label (subscript) will appear and the
measurement results will appear on the screen and in
the [Measure Result] window.

You can continue to specify measurement points

relative to the same reference line.
To stop measuring parallel lines relative to the same
reference line, double click the measurement point.
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Measuring the distance between reference
line and straight line

= Measures the distance between a reference

line and any straight line.

This distance is effective for measuring the average
distance of a line including a curve.
Check the [Options] option for a proper use.

1 Click [Lines] and click two points on the line in
sequence that you want to use as a reference line.

The reference line appears.

2 Click two points on the second line in sequence.
A vertical line drawn through the clicked two points and
a perpendicular line from the reference line appears
along with a label (subscript). The measurement result
appears on the screen and in the [Measure Result]

window.

E
S
S
o

Measuring RGB value

@ Measures the brightness of each RGB color at

et selected points on the image.

1 Click [RGB]. On the observation window, click the

measurement points.

The clicked points will be indicated by an x and a label
(subscript) that indicates the brightness of each RGB
color.

The measurement results appear on the screen and in
the [Measure Result] window.

QT
rTIAS
s *vm‘_

[l]R 253 G: 114 B 62!
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Main Measurements

Counting the number of points

i Counts the number of specified points on the

image.

1 Click [Count]. On the observation window, click the
measuring points.
The clicked points will be indicated by an x. The
measurement results appear on the screen and in the
[Measure Result] window.

9-18

Measuring High Definition Images

When using images recorded in high definition (3200 x
2400) or higher recording sizes (Page 5-5), the part clicked
when specifying measurement spot will be enlarged.

\, Point

When edge auto extraction is activated, this
function will not operate.

1 Select and open the image to measure from the
album.
The [Specify measurement size] dialog box appears.

2 Select [Measure src img w/o size change] and click
[OK].

Specify measurement size @
Specify a target size to measure.
@ Measure src img w/o size change

) Measure with displayed image

oK l I Cancel

The image appears in the observation window.

3 Click the icon of the measurement tool to use and
click on the observation window.
The clicked part is enlarged.

4 Click where to measure.
The display in the observation window returns to the
former magnification ratio.

5 Repeat steps 3 and 4 to complete the
measurement.
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Moving and Editing the
Measurement Point

\, Point Measurement points cannot be moved if the

icon is selected. Deselect the icon by clicking it.

7 E>_/

2 Points 2 Points

Changing and editing measurement points
and values.

1 Drag the measurement point or value to move or
edit and drop it at the correct position.

To move a line or an entire circle

1 Drag the line or circle and drop it at the correct
position.

Delete

This procedure deletes measurement items displayed on
the screen individually.

1 Click [Delete].

2 Click the line or point and draw a rectangle around
the range to delete by dragging from the upper left
to the lower right.

The selected measurement items are deleted.

Delete All

This procedure deletes all measurement lines and results.

1 Click [Del AllL
A confirmation dialog box appears.

2 Click [Yes (Y)].

All measurement items and results are deleted.

- Digital Microscope VHX-6000 User’s Manual -

Auxiliary Functions

Edge auto extraction

This function extracts the edges of the object and
automatically corrects the measurement line. The function
minimizes human error. Edge auto extraction can be used
for all assistance tools and the following measurements: 2
Points, Radius, Diameter, 2 Centers, Angle 2, Perpendicular
Line, Parallel Line, Lines.

1 Select the [Options] check box and select [Edge
detection].
The letter E will appear on the icons for measuring
modes that support edge auto extraction.

Options /}é

@ Edge detection  W: 50 Parallel
© Multi-point input

2 Click two points along the line to use as the

reference.
The closest edge will be extracted automatically to
confirm the line.

Carry on with the procedures for the selected
measurement item.
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Main Measurements

Multi-point input

This function allows for multiple points to be selected to
create a reference line, circle, etc. Using the least squares
method, this function will display the best-fit line for these
selected measurement points. Multiple point input can be
used for tools excepting Point and Midpoint, and the
following measurements: Radius, Diameter, Angle 2,
Reference line of Perpendicular Line, Reference line of
Parallel Line, Lines, 2 Centers.

l The maximum number of multiple measurement

points is 99.

1 Select the [Options] check box and select [Multi-
point input].
The letter M will appear on the icons for measuring
modes that support multi-point input.

Options A
P IK_lI!I

©) Edge detection  W: 50 Radius

@ Multi-point input

2 Click points along the line (or circle) to measure.

- 2

V'

3 To stop multi-point input mode, double click the
last measuring point.
For perpendicular lines or parallel lines, continue
specifying measuring points.

XY Measurement and Display

This mode measures the horizontal and vertical distance of
an object enclosed by user-specified horizontal (X axis) and
vertical (Y axis) lines. It also measures the length between
diagonal corners of the square formed by the lines.

1 Click [XY Measure].

XY Measure ‘ |:> [ XY Measure

The [XY Measure] icon becomes selected. The screen
displays an X-axis (horizontal axis) and a Y-axis
(vertical axis).

2 Move the measurement lines to the desired
position by dragging the X and Y axes and enclose
the object to be measured.

3 The XY measurement display area of the measure
result window shows the object's horizontal
distance (X), vertical distance (Y), and diagonal
distance (D).

Refer to Page 9-24 for details on how to display
measurement results in the measure result window.

=)
[F Enlarge Save CSV... @
No. Measure  Result
1 2 Points 1768pum
2 2 Points 3235pm
Count XY Measure
X 5475um
ljl pes V|Z:(‘ Y 4156pm
D 6873um
/|
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Assist Tools

Elements created by using assist tools are called assist
elements. Assist tools themselves do not create
measurement results but can be used as assist points or
assist lines.

By placing assist elements at places to be measurement
points, you can set measurements more accurately and
efficiently.

H Midpoint
%_ﬂ( Click two points to specify their halfway point.

Midpeint

1 Click [Midpoint] and click the start and end points
in the observation window.
Assist points (X) appears at the start, end and halfway
points.

B Bisector

Assist tool items

® Point

° The clicked point becomes an assist point.

Peoint

1 Click [Point] and click a point in the observation
window.

An assist point (X) appears at the clicked point.

H Line

The first clicked point becomes a reference and
/ an assist line is created when another point is
Line clicked.

1 Click [Line] and click two points in the observation
window.

An assist line connecting two points appears.

H Circle

~ Click three points to create a circular assist line.
s

Circle

1 Click [Circle] and click three points in the
observation window.
A circular assist line that passes through the three
clicked points appears.

5 Specify two assist lines to specify the assist line
AL at their halfway distance.

Bisector

1 Click [Bisector] and click two points in the
observation window.
An assist line appears.

2 Click two points in the observation window.
Another assist line appears.

3 Click any position to the bisector position.
An assist line as a bisector appears.

B INtrCrCr
P Specify two circular assist lines to set their
4 intersections as assist points.
IntrCrCr

1 Click [INtrCrCr] and click three points in the
observation window.
A circular assist line that passes through the three
clicked points appears.

2 Click three points in the observation window.

Another circular assist line that passes through the
three clicked points appears and assist points (X)
appears at the intersections of two circles.
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Main Measurements

B INtrCrLn

e Specify a circular assist line and a straight
v

IntrCrLn

assist line to set their intersections as assist

points.

1 Click [INtrCrLn] and click three points in the
observation window.
A circular assist line that passes through the three
clicked points appears.

2 Click two points in the observation window.
An assist line connecting the clicked points appears
and assist points (X) appears at the intersections with
the circular assist line.

B INtrLnLn

Specify two assist lines to set their intersections
+ as auxiliary points.

IntrLnln

1 Click [INtrLnLn] and click two points in the
observation window.

An assist line connecting the clicked points appears.

2 Click two points in the observation window.
Another assist line connecting the clicked points
appears and assist points (X) appears at the
intersections of the assist lines.

H Perp.
Create a line which passes through two points,
QL and a perpendicular line.
Perp.

1 Click [Perp.] and then click two points on the
observation screen.

An assist line connecting two points appears.
2 Click one point in the observation window.

Perpendicular intersect the created assist line, and the

line that connects the clicked point will appear.

9-22

Reference Lines

When displaying the measurement line, a numeric value
can be entered as a reference length or size to simplify
comparison and determine if the object is larger or smaller
than the reference length, circle, or degree. Reference lines
can be entered for these modes: 2 Points, Radius,
Diameter, and Angle.

1 Open the [Ref line] menu.

2 Select the measurement line to use as the

reference.
Ref line @
° '/'-7‘. /4\‘ j-
e L N ya%

2 Peints Radius Diameter Angle

3 The [Length] dialog box appears.

Length [zl
Enter the length to show as a reference.

Length: 0= pm

Cancel

4 Enter the length and click [OK].

5 Click the position to display the reference line.

The reference line appears.

Reference , ® Move the reference line by dragging and
dropping it.
* To change the orientation for [2 Points] and
[Angle], drag the reference point (x).
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Display Settings

Appearance of lines, reference line, points,

XY, width, and text

This procedure specifies the color and line width (thin or

thick) of the measurement line, measurement points, and

measurement values (subscripts) as they appear on the

image.

W Setting colors

1 Click [Line Format].

The [Line Format] dialog box appears.

Line Format
Line: _] Point: E
XY E Count: E
Ref line: E Assist tools: E
Assist lines: E Width: 3=
l OK l l Cancel

l

2 Click the color button for each display item.

3 Select the desired color and click [OK].

\, Point

Colors cannot be created.

B Changing line width

1 Click [Line Format].

The [Line Format] dialog box appears.

Line Format
Line: _] Point: E
XY E Count: E
Ref line: E Assist tools: E
Assist lines: E Width: 3=
l OK l l Cancel

l

value, or type the desired width directly.

Click the arrow buttons A/V next to the line width

The width can be set from 1 to 10, where 10 is the

thickest.

- Digital Microscope VHX-6000 User’s Manual -

m Text format

This setting formats the display format of the measurement
results.

There are settings for font type, text color, and background
color or clear.

1 Click [Text Format].
The [Text Format] dialog box appears.

Text Format
Character settings

=]

Character background

L

Color

Font

Color

Transparent

Preview

l OK ] [ Cancel l

2 To change the text color and background color,

click the color button for each item.

Checking the [Transparent] check box option turns the
background display off.

[I1 "Changing the line color and line width" (Page 9-35)

3 To change the text font, click [Font...].

The [Font] dialog box appears.

4 Specify the [Font], [Style], [Size], and [Effects].

Then click [OK].

9-23
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Displaying measurement values on the Displaying the measurement result window
screen This option shows or hides the [Measure Result] window
The [Mesr value on screen] option shows or hides the which displays the measurement results as a list.

measurement values on the screen.
[C] Mesr value on screen

Mesr value on screen Mesr result window

[C] Mesr result window E_xj} Scalef/Comment ‘

l E_xj} Scalef/Comment

Measure Result =
To hide the measurement value, uncheck the [Mesr value Main | Area [T Enlarge E]
on screen] check box. Check the check box to show the No. Measure  Result
measurement value. 1 2 Points  1768um
2 2 Points 3235pm

B Reading the measurement results window

* No. : Corresponds to the label (subscript)
displayed next to the measurement line.

e Measure : Displays the measurement item.

* Result : Displays the measurement result.

e Enlarge : When checked, enlarges the text size.

e Save as CSV : Saves the measurement result as a CSV
formatted file.

° A(V) : Hides or shows the Count and XY
Measure results.

EX=)
[T] Enlarge Save CSV...
Mo. Measure  Result
1 2 Points 1768um
2 2 Points 3235pm
Count XY Measure
X 5475um
ljl pcs "I; Y 4156pm
D 6873um

l * To move the measurement result window, drag
the title bar.
* To change the size of the measurement result
window, drag any of the four sides of the window.
¢ To change the width of a column in the
measurement result window, drag the separator
line on the title row.
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Checking the extracted point

When [Show edge-extraction points] check box is selected,
you can check extracted points.

e Extracted point used during measurement: Yellow
¢ Extracted point not used during measurement: Red
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Area Measurements

Area Measurements

This microscope can measure areas on the object specified as a circle or polygon. The user can define an area by drawing a
free-line as well. It can also extract and measures areas of the same brightness or color level.

e If the lens being used does not feature the automatic lens/zoom recognition function, be sure to calibrate the
microscope (Page 9-6) before performing any measurements.

The total maximum number of area

Measuring Procedures || eferene )« .
measurements is 999.

* If the measurement lines of circles and
polygons used to specify areas overlap, the

1 Click [Measure] from the VHX MENU and click , . i
area is measured for each divided region.

[Plane measurement].
The [Plane measurement] menu appears.

a
{ easure
@

Easy mode

Region 1 Region 2 Region 3

Normal measurement

8 o ~—
Lighting ;‘j’,“/' L& Plane measurement

i=
Sk

Rec settings
J— J "—I—'— | Scale
123 1234m 123um,

Measure [

2 Click the [Area Measure] tab, then click the icon for
the desired area measurement.

The icon turns Yellow indicating it has been selected.

3 Specify the area to measure in the observation
window.
Refer to the procedures for each measurement for

operating details.

4 Click [Indv Mesr] and select the area to measure.
Or, click [Blck Mesr].

The measurement is displayed.

% [®

Indv besr| |Blck Mesr

» Refer to "Displaying measurement values on the screen"
(Page 9-24), for details on how to display the measurement
results on the observation window.

» Refer to "Displaying the measurement result window" (Page
9-24), for details on how to display the measurement results

window.
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5 Click the polygon you wish to measure.

Measurement ltems This displays the area of the polygon.

This section explains how to specify areas for each area ﬂﬁmme Multiple measurement areas can be specified

measurement. After specifying the area, click the individual and measured in a single operation. To do this,

. . click [Blck Mestr].
measurement (or block measurement) icon to view the

m rement results.
easurement results ('Fli)

—

l * If you make a mistake after clicking the start
2 Ct e : : ; Blck Mesr
point, right-click to specify the correct start point.
¢ Right-clicking at any point before confirming a
series of points will undo the last point.

Measuring the area of a polygon

Specify the polygon to measure the area of.
1 click [Polygon].

8

Pelygon

2 Enclose the area to measure by clicking vertex
points.

3 Double-click on the last vertex.
The polygon to be measured will appear superimposed
on the image.

L)

Reierence; To change the area to measure, delete it and
specify the area again.

4 ciick [Indv Mesr].

}
P

Indw Mesr
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Measuring the area of a circle

Specify the circle of which you want to measure the area.

1

2

w

NN

9-28

Click [Circle].

IF-\I
a__»

Circle

Click three points on the circumference of the
circle that contains the area to be measured.

A circle that passes through the three points and a
center point will appear.

l To change the area to measure, delete it and

specify the area again.

Click [Indv Mesr].

%

Indv Mesr

Click the circle to measure.
This displays the area of the circle.
l Multiple measurement areas can be specified

and measured in a single operation. To do this,
click [Blck Mesr].

®

—

Blck Mesr

Measuring the area of a free-line area

Specify the area to measure using free lines.

1 Click [Free line].

Free line

Drag the perimeter of the area to measure.
The mouse trails specify the area.

l To change the area to measure, delete it and
specify the area again.

Click [Indv Mesr]

%

Indv Mesr

Click the free line area to measure.
This displays the area in the free line shape.

| |Reference ] Multiple measurement areas can be specified

and measured in a single operation. To do this,
click [Blck Mesr].

®

—

Blck Mesr
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Measuring the area of rectangle

Specify the rectangular area to measure.

1 Click [Rectangle].

brightness

Measuring the areas extracted based on

This procedure measures the size of an area extracted

based on the brightness of the object.

You can use the Histogram or Extract picker to extract an

Rectangle

Drag the area to measure.
A rectangle appears.

l To change the area to measure, delete it and
specify the area again.

Click [Indv Mesr].

@

Indv Mesr

Click the rectangular area to measure.
This displays the area of the rectangle.

| |Reference ] Multiple measurement areas can be specified

and measured in a single operation. To do this,

click [Blck Mesr].

D

Blck Mesr

area.

1 Click [Brightness].

The [Extract brightness area] dialog box appears.

=i
£33

Brightness

Extract brightness area @

Histogram Extraction (1)
Drag cursor to select measure range.
Bright range 64 - 192

Extract picker (2)
Click the brightness to measure on the screen.
Bright 0 J 128
tolerance T (3)

20
View
Clear extract (4)
Show extract area (5)
Extract color -‘ (6)
Check Area e (7)
[C] Bright area (8)
[ OK l l Cancel ]

(1)Histogram

The histogram displays brightness on the X axis,
and the frequency (distribution) of pixels that exist
per each level of brightness on the Y axis. The
image is brighter as the scale moves to the right.
Specify the range to extract by dragging the mouse.
The parts of the image that match the specified
brightness change to the specified extraction color.

(2)Extract picker

Specify a point and tolerance to use as the
reference for the brightness level to measure. The
Extract picker will then extract the areas with the
same brightness level. The parts of the image that
match the specified brightness change to the
specified extraction color.
[T "m Using the Extract picker" (Page 9-30)

(3)Bright tolerance applied to the Extract picker
When specifying the brightness level with the Extract
picker, specify a brightness range between 0 to 128
gradations by dragging the slide bar.
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(4)Clear extract
Deletes all extracted ranges.

(5)Show extract area
If this option is checked, the area extracted based
on brightness is displayed in the extraction color.

(6)Extract color
Select the color to paint the area extracted by
brightness.

(7)Check Area
This button lightens the extraction color effect to
allow checking of the specified area.

(8)Bright image
If this option is checked, the image is shown as a
bright image (monochrome).

B Using the histogram

1 On the brightness distribution histogram, adjust
the boundary by dragging the mouse.

Extract brightness area M

Histogram Extraction

Drag cursor to select measure range.

Brightrange 64 - 192
Extract picker

Click the brightness to measure on the screen.

Bright 0 —1J 128
tolerance 20

View

Clear extract

Show extract area

Extract color _]

Check Area )

[l Bright area

o [ o]

The green-colored brightness range is extracted and
displayed in the observation window using the
extraction color.

¢ To start over from the beginning, click [Clear

extract]. This will also clear the range display on
the histogram. Specify the brightness range by
dragging the mouse on the histogram.

» After extracting with the histogram, you can
continue to extract with the Extract picker.

2 Click [OK].
A binary image appears in the observation window.

9-30

B Using the Extract picker

This method extracts areas within the same brightness
range specified by the bright tolerance, where the center of
tolerance is the brightness of the point picked (clicked) on
the observation window.

Click [Clear extract] to clear any unwanted
brightness areas that have already been
selected.

\, Point

1 Click [Clear extract].

2 Click a point on the image to be selected.

The extracted area is displayed in the observation
window using the extraction color.

Extract brightness area @

Histogram Extraction

Drag cursor to select measure range.

Bright range
Extract picker

Click the brightness to measure on the screen.

Bright 0 5} 128
tolerance 20

View

Clear extract

Show extract area

Extract color _]

Check Area 0

[*] Bright area

l OK ] l Cancel ]

l Multiple areas can be picked by repeating step 1.

3 Adjust the bright tolerance while viewing the
image.
Dragging the bright tolerance slider bar to the right
expands the area that will be extracted.

4 ciick [OK].
The binary image in the observation window displays.
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Measuring the areas extracted based on

color

This method extracts areas within the same color range
specified by the color tolerance, where the center of
tolerance is the color of the point picked (clicked) on the

observation window.

1 click[Color].

The [Extract Color Area] dialog box appears.

j."

Color

Extract Color Area

Extract picker

Click the color to measure on the screen.

Color tolerance 0 0]
20

128

—

View

— ()

Clear extract

Show extract area

()

(3)

Extract color -‘

Check Area

fo—

oo ]

Cancel l

(1)Color tolerance

When specifying the color level with the Extract
picker, specify the color range width by dragging the

slide bar.

(2)Clear extract

Deletes all extracted areas.

(3)Show extract area

If this option is checked, the area extracted based
on color is displayed in the extraction color.

(4)Extract color

Select the color to paint the area extracted by color.

(5)Check Area

This button lightens the extraction color effect to

4
—(5)

allow checking of the specified area.

B Extracting area by color

A

Point  Click [Clear extract] to clear any unwanted color
areas that have already been selected.

1 Click a point on the image to be selected.

The extracted area is displayed in the observation

window using the extraction color.

Multiple areas can be picked by repeating step 1.

2

Adjust the color tolerance while viewing the image.

Dragging the color tolerance slider bar to the right

expands the area that will be extracted.

Click [OK].

The binary image in the observation window displays.
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Filter

The filter removes small areas of white in the binary image
by painting them black.

Use as necessary before doing an area measurement after
using brightness or color extraction.

1 click [Filter].

ra

Filter

The [Filter] dialog box appears.

N

Adjust the number of pixels in the area to remove

by clicking the A/V buttons. Click [OK] when done.

Filter =

Number of pixels to be removed.

(Remove all areas smaller than this.) 2F

[ ok J[ cancal |

White areas in the image having fewer pixels than this
setting will be removed.

Example of an image corrected using the filter.

Fill

The fill tool fills the holes (black specs) in the white areas of
the binary image by painting them white.

Use as necessary before doing an area measurement after
using brightness or color extraction.

1 click [Fill.

A

Fill

The [Fill] dialog box appears.

2 Adjust the number of pixels in the area to fill by
clicking the A/V buttons. Click [OK] when done.

Fill =

Number of pixels to be filled.

(Remove all areas smaller than this.) 2

[ ok J[ cancal |

Black areas in the image having fewer pixels than this
setting will be filled.

Example of an image corrected using the fill tool.
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Undoing filters and fills

These operations cannot be undone. You must start over by
clicking [Reset] and doing the [Brightness] (Page 9-29) or
[Color] extraction (Page 9-31).

Measuring the extracted area

B Individual measurement
1 Click [Indv Mest].

B

v

Indv Mesr

2 Click the area to measure.
The area and perimeter of the extracted area appears
in the [Measure Result] window. To measure multiple
areas, click the remaining areas.

B Block measurement

1 Click [Bick Mest].

®

Blck Mesr

The area and perimeter of all extracted areas appear in
the [Measure Result] window. Numbers are assigned
automatically.
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Displaying Text and Markers

Text comments and markers can be displayed on the observation window. When an image is recorded (saved) with the

comment display turned on, the image is saved with the comment. Comments can be [Normal Comments], which are erased

when the power is turned OFF, or [Residual Comments] which are saved even if the power is turned OFF.

\, Point When an image file is saved with comments, the text or comments cannot be edited.

List of Comments

List of residual comments

List of normal comments

Reierence; The total maximum number of normal comments
that can be registered is 999.

Marker type How the marker is drawn Displayed
image

Comments Displays the comment inthe Comment
location specified on the
screen.

Circle Draws a circle centered at the [Picture]
clicked point.

Comment Contents Display format
type
Comment Displays the applicable
text.

Date Displays the date. YYYY/MM/DD
YY/MM/DD
MM/DD/YYYY
MM/DD/YY
DD/MM/YYYY
DD/MM/YY

Time Displays the current time  hh:mm:ss

updated in real time.

Rectangle Draws a rectangle with one of [Picture]
its corners on the clicked
point.

Lens Name Displays the lens type and

Lens [type]: x

Ellipse Draws an ellipse that starts at [Picture]
the clicked point.

power. [power]
Inclination  Displays the inclination Inclination
angle angle of the stage. angle: [value]
degree

Arrow Draws a line that originates at [Picture]
the clicked point.The arrow
appears at the origin.

Magnification Displays the magnification.

Magnification: x
[magnification]

Arrow/Text  Draws a line that originates at [Picture]
the clicked point.The arrow
appears at the origin, and the
comment appears at the end
point.

Hide

Hides all comments.

Delete Deletes the comment -
specified using the mouse.
[Residual Comments]
cannotbe deleted.

Delete All Deletes all normal comments. -
[Residual Comments]
cannotbe deleted.

Line Format Color and line width for -
drawing circles, rectangles,
etc., can be set.

Delete All

Deletes all comments.
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Entering and Specifying Comment
Text and Markers

\, Point Normal comments are deleted when the power

is turned off.

1 Click [View/Comment] from the VHX MENU and
click [Comment].

: D
"]
Easy mode
/ti Split screen
@
Lighting -
e [| !ﬂf Comment ‘]
£& L e
Rec settings ke
I |n Register the stage position ‘

133

Measure
| E Full screen image ‘
Depth UP U= Pnmeiede i
i | Wide-view ‘
Image Qlty —_—————
Gy
Multi-lighting

View/Comment =
»
a0 =

This area displays a menu for the Normal Comments
and Residual Comments.

General Comment

® O @ O

Comment  Cirde  Rectangle  Ellipse

» T X
v 2 U
Arow  AmowfText  Delete Del All
Line Format

color: (I Width: | 22

Residual Comment

l Comment... l I Date ]

l Lens name l

Magnification

I Tilt angle ]

[ hiee | [ Deetean |

2 Click the comment and marker (symbol) to enter
from the Normal Comments.

The comment and marker is drawn on the observation

window.

Changing the line color and line width

The color and width of the lines used to draw the markers
for circles, rectangles, and arrows can be set beforehand.
Any markers added after making these changes reflect the
specified color and width.

To modify the color and width of markers already

drawn, double-click the marker.

Changing color

1 Click the color button and select a color.

Line Format

2

Changing width

1 Click the arrow buttons A/V next to the line width
value or type the value directly.
The width can be set from 1 to 10. 10 is the thickest.

Line Format

color: [ width: | 2
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Normal Comments

Comments

Text can be entered and displayed as a comment on the

observation window.

| | Reference ) If you want the same comment to always appear in

the observation window, specify a residual
comment (Page 9-38).

B Entering comments

1 Click [Comment] and enter the comment in the
[Comment Properties] dialog box.

Comment Properties [zl

Comment | Text display properties‘

Cancel

2 Click [OK] and click the position on the observation
window to display the comment.
The comment appears.

| [Reference ] * The comment can be moved by clicking with the

left mouse button and dragging.

* Double-clicking the currently displayed comment
displays its [Comment Properties] allowing you
to edit the [Comment] and [Text display
properties].

9-36

Circle marker

Drawing a circle marker on the observation window.

Click the [Circle] icon. On the observation window,
click a point for the circle's center and then click a point
on the circle's diameter.

The circle is drawn.

Reterence; The circle marker can be moved to another position
by clicking on the circumference with the left mouse
button and dragging.

Rectangle marker

Drawing a rectangle marker on the observation window.

Click the [Rectangle] icon. On the observation window,
click two diagonal corners for the rectangle.

Reterence; The rectangle marker can be moved to another
position by clicking on the outline with the left
mouse button and dragging.
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Arrow marker
Drawing an arrow marker on the observation window.
Click the [Arrow] icon. On the observation window,

click the start and end point for the arrow.

An arrow that points to the start point will appear.

| | Reference ] The arrow marker can be moved to another position
by clicking on the line with the left mouse button
and dragging.

Arrow/Text comments

Drawing arrow/text comments on the observation window.
B Entering arrow/text comments
1 Click the [Arrow/Text] icon and enter the comment

when the [Comment Properties] dialog box
appears.

Comment Properties =

Comment ‘Tex‘t display pmperties|

Cancel

2 Click [OK]. On the observation window, click the
start and end point for the arrow.
An arrow marker that points to the start point and the
comment will appear.

- Digital Microscope VHX-6000 User’s Manual -

Reference; ¢ The comment and arrow marker can be moved
separately by clicking the left mouse button and
dragging.

* Double-clicking the currently displayed comment
displays its [Comment Properties] allowing you
to edit the [Comment] and [Text display
properties].

Ellipse marker

Drawing an ellipse marker on the observation window.

Click the [Ellipse] icon. On the observation window,
click two diagonal corners for a rectangle that will
contain the ellipse.

The ellipse is drawn.

Reference ) The ellipse marker can be moved to another
position by clicking on the perimeter with the left
mouse button and dragging.

Deleting normal comments
After the normal comments show up on the screen,

selected comments or markings can be deleted.

B Deleting one specified normal comment

Click the [Delete] icon. On the observation window,
click the comment or marker to delete.

Click any of the text in the comment or on the line of the
marker to delete only one item.

l Only normal comments can be deleted.

B Deleting all normal comments

Click the [Del All] icon.
A confirmation dialog box appears. Click [Yes].

VHX

All current measurement results will be discarded. Do you want to continue?

Yes l l No I
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Entering and Setting Residual
Comments

Residual comments show both user-specified comments
and information on the observation image, such as its lens
name, date, time, etc.
For residual comments, the display contents and position
are retained for each user setting. The display contents and
position can be changed by changing user setups (Page
13-14).

W  The comment can be moved by clicking with the

left mouse button and dragging.
* Double-clicking the currently displayed comment

displays its [Text display properties], allowing
you to edit the color and font.

Comments

Entering text and displaying it as a comment on the
observation window.

1 Click [Comment] and enter the comment in the
[Comment Properties] dialog box.

Comment Properties [zl

Comment | Text display properties‘

Cancel

2 Click [OK].
The comment appears.

l » The comment can be moved by clicking with the
left mouse button and dragging.

* Double-clicking the currently displayed comment
displays its [Comment Properties] allowing you
to edit the [Comment] and [Text display
properties].

9-38

Displaying the lens name

Displaying the lens type and power currently in use.

Click [Lens Name] .

For lenses with the automatic lens/zoom recognition
function, the lens name appears automatically. For other
lenses, the selected lens names are displayed.

l ¢ To move the lens name, click it with the left

mouse button and drag.

* Double-clicking the currently displayed lens
name displays its [Text Format], allowing you to
edit the font, font size, color, etc.

* Selecting/deselecting the [Lens Name] in the
menu toggles between hide/show.

Displaying the date
The date can be displayed on the observation window.
Click [Date].
The date appears.
l * To move the date, click it with the left mouse
button and drag.

* Double-clicking the displayed date allows you to
edit the display style, font, font size, and color.

The display style can be changed as shown below.

Display style Display examples
YYYY/MM/DD 2009/1/15
YY/MM/DD 09/1/15
MM/DD/YYYY 01/15/2009
MM/DD/YY 01/15/09
DD/MM/YYYY 15/01/2009
DD/MM/YY 15/01/09

Time
Displaying the time.
Click [Time] .

The time appears at the clicked point.

l * To move the time, click it with the left mouse
button and drag.
¢ Double-clicking the displayed time allows you to
edit the display style, font, font size, and color.
* Selecting/deselecting the [Time] in the menu
toggles between hide/show.
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Hiding Comments Delete All
After comments are placed on the screen, they can be Deletes all normal comments and residual comments.
hidden. Click [Delete All]. A confirmation dialog box will appear.
Clicking the [Hide] icon hides all comments. Click [Yes].

Clicking the [Hide] icon again will display the comments.

VHX

All current measurement results will be discarded. Do you want to continue?
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Displaying a Scale

Displaying a scale on the observation window to serve as a reference during observation.

1 Click [Measure] from the VHX MENU and click 3 Enter the reference length of the scale to display as

[Scale].

o
Easy mode
o
Lighting
=

e

Rec settings

fe—l

2 Measure
@

Normal measurement

S, On

the scale width.
The scale and reference length appears on the

observation window.

\, Point  The size of the scale automatically adjusts
l@] according to the lens power currently
selected. This must be matched with the
lens power actually in use.

B _,_I_,_ [ "Lens Setting" (Page 9-5)
123m 123m,

Measure B

The Scale settings window appears.

2 Select the scale type.

Reference ,  The range of input for the scale width differs
depending on the lens and power used.
The scale can be dragged up and down, and
left and right.

* Reset position
This restores the scale and the position of the text on the

scale to its original position.

¢ Line Format
This changes the color and width of the lines.
D:] "Appearance of lines, reference line, points, XY,
width, and text" (Page 9-23)
@ None @ Mesh ) Cross ¢ Text Format
© Bar © XYBar This sets the background color, text color, and font used
et 11000 . to display the scale.
(Valid value range: 116 to 11566) D:] "m Text format" (Page 9-23)
¢ Mesh e Cross
————
e Bar e XYBar
S —

9-40
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One-Click Automatic Measurement

It is possible to create a measurement template and use it to repeat a single measurement with a single click.

Z 3 Click the icon for the desired measurement.
Creating a New Template

Create a measurement template @
\, Point  Only templates with the normal recording size i /‘V 1 o)
(1600 x 1200) can be created. +=+ e —
Perp. Parallel Lines 2 Centers
1 o . G 8 A
Click [Measure] from the VHX MENU and click = = :
Radius Diameter ArcR  Edge Width
[1 click measure]. . .
- . R
Angle Delete Del All
a
@ [”] Edge detection Width: 50+
Easy mode
Normal measurement DISplEy Settings @
=
Lighting ‘{:ﬂ/ ':\d):'r: ‘ Plane measurement ‘ [ Linefonmats ] [ exibormats ]
o £ —
'-?'_.j} [ Show edge-extraction points ]
Rec setfings -
Fed oy + ‘ Scale ‘ Mesr value on screen
e 1y 128 [7] Mesr result window
Measure .
ecial measurements ()
5
Lo 1 click measure
i =TS s W o P Auto set template after saving
s =

This brings up the one-click automatic measurement

settings dialog in the operation area. 4 Specify the measurement points in the observation

window and set the measurement object.
2 Click [Create New]. The measurement result is then displayed. A maximum

ealy pue suoisuawiq burinsesyy

of 99 measurement objects can be set within a single

template.

4 Step 1: Measurement template preparation

Create a new measurement template or
load a previously created measurement template.

l Create New l l Load l

The [Create a measurement template] dialog box

appears.

l * The measurement procedure is the same
as described in "Main Measurements"
(Page 9-12).

¢ [Arc R]is equivalent to [Radius]. It measures
the radius of an arc that passes through
three specified points. This can be used to
measure the radius of an angle when no
complete circles are present on the screen.

* [Edge Width] is equivalent to [2 Points]. It
measures the distance between two
specified vertices.

* When the [Edge detection] checkbox is
selected, edges of the object are extracted
and an appropriate measurement line is
automatically generated.

* For details on the display of measurement
results and settings related to lines, text,
and colors within images, refer to "Display
Settings" (Page 9-23).
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5 Click [Save template]. 7 Enter the file name and click [Save].
The template area will become transparent, zoom in
Rec ==
and rotate handles will appear. Folderlocation:  Hard dsk Documents
. . & ca Hard disk Filename <] Image Format
At the same time the [Set Template Area] dialog box it e G ] @ reccsne
locuments & 131028.avi * i
2 131028-01jpg e
appears. 1310260200
2 131028-03jpg

SeTemplate Area =
e = /131029-014jpg
Set a template area size. &/131029-02jpg
The size and direction of the template can be changed by £/131029-03jpg

dragging the mouse.

Registered | | Cancel

/131029-09jpg

New Folder | Filename; Cancel

The measurement template area is displayed in the
operation area and Step 2 is enabled.

Measure » 1-click measure ‘ﬁ Back

=

g 4 Step 1: Measurement template preparation

(é’ Create a new measurement template or

= load a previously created measurement template.

=

« Create New J { Load

=)

§‘ Reference; When the [Set the template automatically after

g saving] checkbox is selected, a thumbnail is

7} displayed in the operation area.

o

=

o 6 A . templ.jpg

] If necessary, adjust the template size and — o
etails ‘x}

o . . . .

> orientation and click [Registered].

=

2 The [Rec] dialog box appears. 4 Step 2: 1 click measure

Press the ‘AutoMeas’ button and then

\. Point If the measurement ObjeCt Pl’Othdes out click the place to be measured on the screen.
from the template area, the following £ - = &
message will be displayed. Please ensure o <

AutoMeas Click Mesr. Delete Reset

that the measurement object is contained
within the template area.

VHX

The measured object does not fit within the template area. Adjust the template area.
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Template Recalling Editing a Template

It is possible to edit a previously created template file.
1 Click [Load] on the one-click automatic

measurement settings dialog. 1 Click [Edit template].
The album window will come up.

Measure » l-click auto measure

4 Step 1: Measurement template preparation

Measure > 1-click auto measure

4 Step 1: Measurement template preparation Create a new measurement template or

load a previously created measurement template.
Create a new measurement template or
load a previously created measurement template. ‘

Create New I i Load ]

131129-01jpg
Details. @

Create New l l Load l

‘ Edit template | l Load Rec Settings ]

The [Edit the measurement template] dialog box

appears. The template for editing is displayed in the

image window.
2 Select the appropriate template file and click

[Playback]. Edit the measurement template ==
- A, -5 73
l For template files, a small "T" is displayed in do w1, oF
the corner of the thumbnail. Ry el Lines 2 Centers

) Fan) Y —
A 8 A

Radius Diameter Arc R Edge Width
- =
s
j I i . X
i Angle Delete Del All

The measurement template area is displayed in the [/ Edge detection  Width: 20
Display Settings =)
[ Line Format... ] [ Text Format... ]

ealy pue suoisuawiq burinsesyy

one-click automatic measurement screen and Step 2 is

enabled.

{ Show edge-extraction points ]

\ : Mesr value on screen
Measure > l-click measure 4 Back

[T] Mesr result window

4 Step 1: Measurement template preparation

Save template...
Create a new measurement template or

load a previously created measurement template. .
P ¥ p Auto set template after saving

Create New Load
i
2 Add, delete, or move measurement points on the
FerpTpg measurement object.
Details @
4 Step 2: 1-click measure Load Rec Settings

Press the "AutoMeas’ button and then
click the place to be measured on the screen.

This loads the recording settings from an existing saved
gty [ ” v image and applies the same recording settings.

AutoMeas Click Mesr. Delete Resat
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Click measurement Delete

Deletes individual measurement lines and results.
1 Click [Album] from the VHX MENU.

The album window will come up. 1 Click [Delete].
2 Select the image file for measurement and click 2 Click the measurement line you would like to
[Playback]. delete.

3 Click [Click Mest.].

Reset
4 Step 2: 1-click measure

. . Deletes all measurement lines and results.
Press the 'AutoMeas’ button and then

click the place to be measured on the screen.

=

AuteMeas  Click Mesr. Delete Reset

Details @

VG U 2 Click [Yes].
Transparency

Transparency of the template can be adjusted by using

1 Click [Reset].

Edit

the slide bar.

Auto fit

. L . . 1 Click [Plane Mesr] or [Scale/Comment].
If this option is checked, template rotational correction

. . . This allows editing and adding comments to the results
is automatically performed when the mouse cursor is

. of measurements.
placed over the image to be measured.
] "Main Measurements" (Page 9-12)

Reference; Refer to "Display Settings" (Page 9-23) for
details on the display and settings of lines,
texts and color on images.

4 Move the mouse to the position in the image that
you would like to measure.
The area of the image surrounding the cursor is
magnified and a transparent template is displayed.

5 Click the position you would like to measure.
Automatic measurement is carried out according to the
template measurement lines and measurement results

are displayed.

twief{c fafrr-t
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4 The measurement result is displayed on the
Auto-measurement

screen.

The click measurement and the auto-measurement are You do not need to click the object on the image.

different each other in the followings.

Name Measurement  Sample alignment
assignment and position
with “Click” identical to template
Click Required Not required
measurement 4| The object at the o) (o
Auto- Not required Required same position on the J{ s===
measurement | template can be

measured by only
clicking
[Auto-measurement].

The Auto-measurement performs the template

W | G |4 v

measurement without requiring clicking the object on the

image if the object is placed on the same position as the 5 Place the next object at the same location as that
template. This function is useful when the same
P ) N when the template is created, and perform the next
measurement is repeated at the same position for many t
measurement.
objects.
: (Repeat the steps 2 to 4.)

1 Create a new measurement template or load a
existing one.

4 Step 1: Measurement template preparation

Create a new measurement template or
foad a previously created measurement template.

ealy pue suoisuawiq burinsesyy

Create New l [ Load

AreaTemp.jpg

2 Place the object at the same location as that when
the template is created.

3 Click [Auto-measurement].

4 Step 2: 1-click measure

Press the 'AutoMeas’ button and then
click the place to be measured on the screen.

ot 123 \ @

AutoMeas  Click Mesr. Delete Reset
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Automatic Area Measurements

It is possible to automatically extract areas with the same brightness level and measure the area of the target object after

shape formatting the extracted area.
By saving the automatic area data file, it is possible to recreate the same settings and perform measurements as many times

as you like when extracting/measuring other objects.

4 Select the extraction mode (brightness/color/

Measurement Mode Selection manual).

1 Click [Measure] from the VHX MENU and click [dm b |

[Auto area measurement]. Alogietes sl
Select the method of extraction for the area
to be measured and click 'Start measure.’

o a @ Brightness (Ref)

Easy mode (21 Color
MNormal measurement
~ Manual

y ) ar The brightness of the target will b

g g Y ‘ Bar e retacah d e brightness of the target will be
= s het? | used to extract and measure the area.
e
“Fy

ick

‘Rec settings
T ol | —.—[—~ Scale
23 123pm 123pm

123

Measure

() I

0 wal measurements L)

1 click measure

Start measure ‘

Depth UP -
"; =) _\_é@ — 7| Brightness (Ref)
P “ / { = Start .
R EJ : This measures an area that was extracted based on
Image Qlty . ;
the brightness of the object.
‘Gi Auto area measurement (grain count)
Multi-lighting

Q. * = R — Color
B J®. > \".,,. : | san

This measures an area that was extracted based on

View/Comment .
' the color of the object.

This brings up the automatic area measurement
Manual

settings dialog in the operation area.
This sets the extraction parameters to manual and

2 For measurement of an image file that has been extracts/measures objects on the screen all at once.

saved, click [Album] from the VHX MENU.

3 Select the image to be measured and play it back.
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Measurement Area Extraction

1

Click [Start Measure].

This brings up the extraction parameter settings dialog
in the operation area.

The settings dialog may change depending on the
extraction mode chosen.

When the extraction mode is set to "Brightness"

The following four types of images are displayed in the
observation window.

Noise removal

Normal
weak

Noise removal
medium

Noise removal
strong

When the extraction mode is set to "Color"

2 Specify the extraction parameters.

Refer to "Setting extraction parameters" (Page 9-48) for
details on how to specify parameters for each
extraction mode.

For extraction area specification, click [Area
specified].
The [Area specified] dialog box appears.

Click the icon to specify the extraction area, set the
extraction area on the observation window, and
click [OK].

Multiple areas can be selected at once.

Area specified =
o « )
a A Jd B
Circle Polygon  Freeline  Rectangle
Delete Reset
Number Specification @
ran
P!
Circle  Rectangle
Display Settings (=)
Color: ! Width: 3=
Check Area 100
(=] 0l
I OK J I Cancel I
Circle

Click three points on the circumference of the circle that
contains the area to be extracted.

Polygon

Enclose the area to be extracted by sequentially
clicking each vertex point and double click to indicate
the final vertex point.

Free line
Drag the mouse around the perimeter of the area to
extract.

Rectangle
Drag the diagonally opposite corners of the rectangular
area to extract.

Delete
Click the desired extraction area to delete a single one.

Reset

Deletes all extraction areas.

Number Specification (Circle/Rectangle)
Enter the length to specify the extraction area.
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Color Setting extraction parameters
Specify the color of extraction area lines.

Width B Brightness Extraction

Specify the width of extraction area lines. ———

Adjust the parameters and after selecting the best

Check Area image from the preview images, click [Next].

This lightens the color of the extraction to allow Target area: | Brightarea | | Darkarea |
checking of the specified area while comparing it to the Threshol: 0

original image. (=) U

[ Fill
5 When the extraction mode is set to "Brightness”, e gEs
select the most appropriate image from the four

Bright area
images in the image window and either click [Next] '9

or double click the image itself. For other extraction Extracts the bright area of the image.
modes, click [Next]. Dark area

The object is extracted and the measurement Extracts the dark area of the image.
procedure continues on to "Form the extracted area"

(Page 9-52). Threshold
Sets the range of the brightness level threshold value at -

255 to 255. Drag the slide bar to the left and right to change
the appearance of the four parts of the image.

4 Step 2: Form the extracted area

Defines the measurement target within the
extracted area. Once shaped, click 'Next.'

s A A @ 3

Eliminate

grains Fill Separation  Merging Irvert Reset
€ < A & Returns the threshold value to zero.
Expand Shrink Fill cracks Deburring Edit
) _: (¢) Fill
Unde  Delete  Reset If this option is checked, all holes in the binary image are
d A hint will be displayed here when the fl”ed

mouse is over an area editting tool.

Eliminate small grains
When this option is checked, granular components with
small areas are removed from the binary image.
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B Color Extraction

4 Step 1: Extract the area (color)

Click the color to measure on the screen
and then add the measuring target.

Color tolerance: 20
=)0
O Fill [0 Eliminate small grains

Clear

Histogram

When you click on the place in the image that contains the
color you would like to measure, the blue area is displayed
on the histogram and the measurement object is added.

Color tolerance
When specifying the color level with the Extract picker,
specify the color range width by dragging the slide bar.

Fill
If this option is checked, all holes in the binary image are
filled.

Eliminate small grains
When this option is checked, small granular components
are removed from the binary image.

B Manual Extraction

Using either the Histogram or Extract picker, the extraction
range can be specified manually according to particular
image brightness, hue, or saturation. The Histogram and
Extract picker are operated on the dialog box displayed by
clicking the corresponding button.

Each type of filter can also be used to allow the elimination
of brightness variation, noise removal, and outline
extraction. Filter processing is carried out on the [Filter] tab
of the details menu.

[d1 "Using the Extract picker" (Page 9-30), "Using the
histogram" (Page 9-30)

Extraction operation of value, hue and saturation

1 Click [Value], [Hue] and [Saturation].

4 Step 1: Extract the area (Manual)

Click each setting button for brightness, hue, and
saturation and then specify the extraction area.

Y N
I—

Value

Hue

5t

Saturation

The corresponding dialog boxes will appear.

2 On each dialog box, specify the extraction range

using either the Histogram or Extract picker and
click [OK].

Only one extraction range is allowed for each.

[Value setting] dialog box

Value setting

N

Extraction ON

Extract picker
Click anywhere on the image to extract.
Tolerance: 20
=]
Histogram Extraction
Drag on the histogram to extract.

Range: H — =

Clear

OK ] I Cancel l

- Digital Microscope VHX-6000 User’s Manual - 9-49

ealy pue suoisuawig Bulinseapy E



ealy pue suoisuawiq burinsesyy

Automatic Area Measurements

[Hue setting] dialog box 3 Click [+].
On each dialog box, specify the most appropriate type
Hue setting
of processing to extract the object. Up to 20 necessary
extraction processing types can be added to the list
box.
Extract picker Extraction settings can be added/combined.
Click anywhere on the image to extract. B
Tolerance: 20
=)0
Histogram Extraction 4 Open the advanced menu and click [Filter
Drag on the histogram to extract. processing]. Select either [Eliminate uneven
Range: H — = . . .. .
e brightness], [Noise Elimination], or [Extract the
I
profile] according to the aims of the filter
i i | i processing, and click [Add].

| [Reference ] When you would only like to extract red hues, it Fiter processing =

is necessary to SpeCify both the left and I'igh'[ Select a processing method and click "Add.’
edges on the histogram. However, this is not
possible when specifying two areas
separately. In this case, drag the mouse over
the space outside the area you would like to

@ Eliminate uneven brightness
© Noise Elimination

© Extract the profile.

extract and click [Invert]. Add
No.  Item Parameters
1 Eliminate u... 28

[Saturation setting] dialog box

Saturation setting

[ o 3¢ o]

ok [ comm |

BRI The corresponding dialog boxes will appear.
Click anywhere on the image to extract.

Tolerance: 20

=]
Histogram Extraction

Drag on the histogram to extract.

Range: = — =

OK ] i Cancel
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5 Set the filter processing parameters for each dialog

box and click [OK].

Eliminate uneven brightness

Parameters: 0
(=0

[ o« || caca |

Use the slide bar to set the strength of the brightness
variation removal.

Noise Eliminaticn Noise Elimination
Parameters: 0 3
E] B} 5%5
[ oK l [ Cancel I [ OK ] l Cancel ]
Type

There are many types of noise removal filters such as
[Gaussian], [Median], [Average filter], [Max filter], [Min
filter], and [Remove texture].

Size

The filter processing size is specified for the [Median],

[Average filter], [Max filter], and [Min filter].

[3x3]: The value of the central 3 x 3 pixel is
calculated from the values of the pixels
above, below, and to the left and right, and it
is then replaced.

[5x5]: The value of the central 5 x 5 pixel is
calculated from the values of the pixels
above, below, and to the left and right, and it
is then replaced.

Texture
For [Gaussian] and [Remove texture], the texture
strength can be adjusted by using the slide bar.

Evtract the profie.
@ Sobel

© Laplacian

Edge Intensity: 0

[=]©
[ o« || canca |

Sobel

Enabled when you only want to enhance main edges.

Laplacian

Performs enhancement that does not depend on edge

direction.

Size

[3x3]: The value of the central 3 x 3 pixel is
calculated from the values of the pixels
above, below, and to the left and right, and it
is then replaced.

[5x5]: The value of the central 5 x 5 pixel is
calculated from the values of the pixels
above, below, and to the left and right, and it
is then replaced.

Edge Intensity
The edge strength can be adjusted by using the slide
bar.

Click [Add] and save the filter process.

On each dialog box, specify the most appropriate type
of filter processing to extract the object. Up to 30
necessary filter processing types can be added to the
list box.

Filter processing ==
Select a processing method and click ‘Add.’

© Eliminate uneven brightness
© Noise Elimination

@ Extract the profile.

Add

No.  Item Parameters
Eliminate u... 28
Gaussian 5
Sobel Filter ---10

8]+ [ (3] o

ok [ o]

Filter processing types in the list box are set in
descending order as they appear in the list box.
Select the corresponding number in the list box and
click the [Edit] button to edit its contents.
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Form the extracted area

Format the shape of measured objects in the extracted area.

1 Click the icon for the shape formatting item.

4 Step 2: Form the extracted area

Defines the measurement target within the
extracted area. Once shaped, click 'Next.'

A B8 3

Separation  Merging Tnvert

2 &
23
Eliminate
grains Fill

‘ﬂj ‘é* lﬁ :\'f fii

Expand Shrink Fill cracks ~ Deburring Edit

L Delete Reset

/A hint will be displayed here when the

5 X s
mouse is over an area editting tool.

With shape formatting processing, it is possible to
specify areas and perform shape formatting separately
on each area.

For more details on operation, refer to the following

sections.

2 After shape formatting the extraction area, click
[Next].
The measurement procedure continues on to "Display
Measurement Results" (Page 9-57).

Eliminate grains

This removes any granular components that are not
part of the measurement object from either the entire
screen or the specified area.

1 Click [Eliminate grains].

=2

£

Eliminate
grains

The [Eliminate small/large grains] dialog box appears.

2 To specify the area for processing, drag with the
mouse over the area you would like to select.

9-52

3 Select the deletion standard (Area/Perimeter/Max
diameter/Min diameter/Circularity/Circle equivalent
dia/Envelope curve (Area)/Envelope curve
(Perimeter)).

Eliminate small/large grains [zl
Click

Click the grain to be removed on the screen.
@ Removes small grains
~ Removes large grains
Clicked grains ---  pgm

Specify histogram

Up limit: = pm

Low limit: = pm

Parameters: IATEE 'J

[T Remove grains from edges of extracted area

[ ok | [ concel | [ pply |

* The histogram represents the area/perimeter/max
diameter/min diameter/circularity/circle equivalent
dia/Envelope curve (Area)/Envelope curve
(Perimeter), and displays the frequency of
occurrence (distribution) for each pixel on the vertical
axis.

* When the [Remove grains from edges of extracted
area] check box is selected, the grains in contact with
the edge of extraction area will be removed. Use this
function when the entirety of all the grains are not
captured and a correct measured value cannot be
obtained.

4 Click either [Removes small grains] or [Removes
large grains] and click on the grains you want to
delete in the image.

The size of the clicked grain is displayed under the
[Clicked grains].

When [Removes small grains] is selected, grains
smaller than the one clicked are highlighted as targets
for deletion.

When [Removes large grains] is selected, grains larger
than the one selected are highlighted as targets for
deletion.

5 ciick[oK].
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Fill

This fills any granular components that have less than a
given area from either the entire screen or the specified
area.

1 click[Fil.

A

Fill

The [Fill] dialog box appears.

Fill ==l
Filling all holes.
ety

Area: 0000~ pm?

Fill holes smaller than the area above.

4 You can also select a processing target.

%_\Jc\iclfu -

[ ok || cancel | [ Apply |

To specify the area for processing, drag with the
mouse over the area you would like to select.

Enter the area you want to fill into the [Area] box.

Click [Auto] to fill all holes.
The area of the largest hole in the area box is displayed
and all holes are highlighted.

To fill all holes that have less than a fixed area, click
[Click] and then click on holes in the image.
Regions with holes that have areas less than the
clicked hole are highlighted.

Reierence; Fine tuning of the fill area is possible by
entering a value into the [Area] box.

Click [Apply].
Holes are filled and highlighted regions change to the
extraction color.

Click [OK].

Separate

This separates any granular components from either the

entire screen or the specified area according a given

degree of separation.

This is more effective when fill processing is performed in

advance.

1 Click [Separation].

£

Separaticn

The [Separation] dialog box appears.

Separating =
Separating: 0
=]V

4 You can also select a processing target.

%"Glick!\

[ ok | [ cancel || Acpy |

To specify the area for processing, drag with the
mouse over the area you would like to select.

Only the grains within this area will be displayed in the
extraction color.

Specify the degree of separation with the slide bar.
Grains within the area will be separated by color
according to the specified degree of separation.

Click [Apply].

Separation processing is carried out and each
respective color will change to the extraction color.

Click [OK].
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Conjoin
This combines granular components on either the entire
screen or the specified area.

1 Click [Conjunction].

ca

Merging

The [Conjunction] dialog box appears.

Joining [zl
Joining: 0
[=]©

¢ You can also select a processing target.

%f_{cncm\' - e

o] [Lconcer | [_omy |

N

To specify the area for processing, drag with the
mouse over the area you would like to select.

Only the grains within this area will be displayed in the
extraction color.

3 Adjust the combination degree with the slide bar.
Separated grains are combined and highlighted.

4 ciick [Apply].
Combination processing is carried out and the
combined grains are changed to the extraction color.

5 ciick[oK].

Expand

This expands granular components on either the entire
screen or the specified area.

1 Click [Expand].

Expand

The [Expand] dialog box appears.

Expanding [zl
Expanding: 0
[=]©

¢ You can also select a processing target.

%f_{cncm\' - e

o] [Lconcer | [_omy |

2 To specify the area for processing, drag with the
mouse over the area you would like to select.

Only the grains within this area will be displayed in the

extraction color.

3 Adjust the expansion degree with the slide bar.
Applicable grains are expanded.

4 ciick [Apply].

Expansion processing is carried out and applicable
grains are changed to the extraction color.

5 ciick[oK].
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Shrink

This contracts granular components on either the entire
screen or the specified area.

1 Click [Shrink].

Fill missing parts

This fills any missing parts of granular components on
either the entire screen or the specified area.

1 Click [Fill cracks].

B

Shrink

The [Shrink] dialog box appears.

Shrinking (=l
Shrinking: 0
(=0

¢ You can also select a processing target.
%%Jc\ifk!l_- e
QO Yo\ O [oregt ¥

[ ok || cancel | [ Apply |

2 To specify the area for processing, drag with the

5

mouse over the area you would like to select.
Only the grains within this area will be displayed in the
extraction color.

Adjust the contraction degree with the slide bar.
Applicable grains are contracted.

Click [Apply].
Contraction processing is carried out and applicable
grains are changed to the extraction color.

Click [OK].

Invert

This inverts the area extracted on the screen.

1

Click [Invert].
a

Invert

The extracted area is inverted.

=

Fill cracks

The [Fill cracks] dialog box appears.

Filling (=l
Filling: 0
[=]©

¢ You can also select a processing target.

%fzcnckﬂ

o] [ concer | [_avmy |

2 To specify the area for processing, drag with the

mouse over the area you would like to select.
Only the grains within this area will be displayed in the
extraction color.

Adjust the degree of missing parts with the slide
bar.
Applicable grains are highlighted.

Click [Apply].
Fill missing parts processing is carried out and
applicable grains are changed to the extraction color.

5 ciick[oK].
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Deburring

This trims any protrusions from granular components on
either the entire screen or the specified area.

1 Click [Deburring].

Editing

1 click [Edit].

This allows manual editing of the specified area.

N

9-56

W

L=
j—

3

Deburring

The [Deburring] dialog box appears.

Deburring [zl
Deburring: 0
[=]©

¢ You can also select a processing target.

o] [Lconcer | [_omy |

To specify the area for processing, drag with the
mouse over the area you would like to select.

Only the grains within this area will be displayed in the
extraction color.

Adjust the degree of trimming with the slide bar.
Applicable grains are highlighted.

Click [Apply].
Trim processing is carried out and applicable grains are
changed to the extraction color.

Click [OK].

é‘i

Edit

The [Edit] dialog box appears.

2 Select the editing method (Add/Delete).

Edit ==
Editing Method

@ Add © Delete

Editing tool
- §
/7 m o
Line Freeline Fill Unde

Size: 35

3 Click the edit icon and then click [OK] after image

editing is complete.
Line
Drag the mouse and draw a line from the start point to

the end point to add/delete an area.

Free line
Drag the mouse and a draw free shape from the start

point to the end point to add/delete an area.

Fill

Drag the mouse and draw a rectangle having the start
and end points as its opposite corners to add/delete an

area.

Undo

This returns to the previous editing state.

Size

This specifies the line width of the added/deleted area.
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Delete

This deletes individual extraction areas.

1 click [Delete].

Delete

2 Click the extraction area or drag the mouse over
the area you would like to delete.

For each click, a single area will be deleted.

Restart shape formatting

Click [Undo] to return to the previous shape formatting
editing state.

Click [Reset] to start over from the original shape
formatting.

Display Measurement Results

After formatting the extraction area, click [Next] to bring up
the result display in the operation area.

Result display

4 Step 3: View results

Use the icons below to view the measurement results.

[ Measure Result l
[ Histogram l
[ List of extracted areas l

l Measurement item setting ]

' 4 Selecting the area extracted
on the window/screen links each view.

Grain size

Display Settings )

Click [Measure Result], [Histogram], or [List of extracted
area] to display each window respectively.

Histogram

Measure
|

SEe

rerer fo Befrr- s e LAC

List of extracted area
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Setting measurement items

Click [Measurement items] to bring up the [Measurement
item setting] dialog box.

In this dialog box, measurement items shown under
Measure Result, Histogram, and List of extracted area are
able to be selected.

B Selecting measurement items

The left list box contains items not displayed and the right
list box contains items displayed.

Clicking [Add] moves the selected measurement item from
the left box to the right box.

Clicking [Delete] moves the selected measurement item
from the right box, back to the left box.

Clicking [Move Up] or [Move Down] changes the order of
the selected measurement item in the right box.

The measurement item at the top of the right box is
displayed in the Histogram and Extracted Image List.
Click [Reset] to reset the box to the default values.

Measurement item setting
Select the item for the results, histogram and list of extracted areas.

B
Feret diameter (Horizontal)
Feret diameter (Vertical)
Max diameter angle
Diagonal width

Min diameter angle

Add >> Area
Perimeter

F Max diameter
Min diameter

Gravity center (X)
Gravity center (¥)
Circle equivalent dia

2 Reset

The ratio of the selected area to the total area.

Specification of the item

B Types of neasurement items

A description of the selected measurement item in the list

box is displayed in [Item Description].

Area
The area of the figure.

Area ratio
The area ratio of the figure within the screen.

Perimeter
The length of the perimeter of the figure. This is calculated
as the length of the line that passes through the center of

the pixels that make up the inner perimeter.

9-58

Calculation method

This is the perimeter of the specified particle.

It is calculated as the length of the line that connects the
enters of the pixels along the internal perimeter of the
specified particle (the length of the black line in the figure

below).

This is calculated while taking the length of the vertical or
horizontal line of a pixel as 1, and the length of the
diagonal line from a pixel to the diagonally adjacent pixel
as V2 . The value for the figure above is as follows:
Particle perimeter = 45.2132

| | Reference ] When the particle consists of a single pixel,

the particle perimeter becomes 0.0.

Feret diameter (Horizontal)
The horizontal length (number of pixels) of a rectangle

circumscribed around the figure.

Feret diameter (Vertical)
The vertical length (number of pixels) of a rectangle
circumscribed around the figure.

Feret diameter (Horizontal) = maxpx — minpx + 1

pEP peP
Feret diameter (Vertical) = maxpy—minpy + 1

peP peP
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L
l«—— Vertical feret diameter 4>I

«—— — Horizontal feret diameter ———
The values for the figure above are as follows:
Horizontal Feret diameter = 16

Vertical Feret diameter = 12

Maximum diameter
The maximum length between any two points that lie on the
inner perimeter of the figure.

=max,/(px—ax)? + (py - ay)?

Maximum diameter angle

The angle between a line along the maximum diameter and
the x-axis.

The maximum diameter is the maximum distance between
any two pixels on the inner perimeter of the particle.
Distance is counted as the Euclidean distance between the
centers of the two pixels.

9% 0 1
/ i . | angle

Iii/}/niaxi(lnun:l diameter
e
BEED<EE
N AT
N

The values for the figure above are as follows:
Maximum diameter = 17.2047
Maximum diameter angle = 144.46°

Minimum diameter

This is the minimum possible distance between two parallel
lines on either side of the particle. It is calculated as the
distance between the pixels that each of the two lines
touches.
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Minimum diameter angle
The angle between a line along the minimum diameter and

the x-axis.

Minimum diameter/Minimum diameter angle

L(a) = max(cycoso+ ¢y sino) —min(cy coso + ¢y sinc)
ceC ceC

When o is defined as (0° < o. < 180°), the minimum value of
L (o) will be the minimum diameter, and the o at the time wiill

be the minimum diameter angle.

B = - (minimum diameter angle)

First, the minimum diameter angle is determined with a
precision of 0.1 degrees. Then the minimum diameter is
determined based on the distance between the two pixels
that touch the two lines that enclose the particle at that

angle (as shown below).

Minimum
diameter angle

Minimum
diameter length

The values for the figure above are as follows:
Minimum diameter = 9.8411

Minimum diameter angle = 63.4°

Reference ) When the particle consists of a single pixel, the
values are as follows:
Maximum diameter = 0.0
Maximum diameter angle = 0.0
Minimum diameter = 0.0
Minimum diameter angle = 0.0

Diagonal width

This is the distance between two parallel lines that
sandwich the particle and are parallel to the line along the
maximum diameter.

It is calculated as the distance between the pixels that each
of the two lines touches.
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Gravity center X/Y
The coordinates of the center of gravity of the figure.
The X coordinate of the center of gravity

(5

peP

The Y coordinate of the center of gravity
= ( Z pYJ / Area
peP

Areais the particle area.

Circle equivalent dia
This is the diameter of a circle with the same area as the

The circle equivalent diameter for the figure can be
shown as:
Circle equivalent diameter of the specified particle

_ |A-Area
T
Area is the particle area.

Circularity
When the figure is a perfect circle, the maximum value is

Baly pue suoisuawiq Burinseayy H

one. As it becomes long and thin, this value approaches
zero.

The degree of circularity of the figure can be shown as:

The degree of circularity of the specified particle

_ 4n-Area

Perimeter?
Area s the particle area.
Perimeter is the particle perimeter.

When the particle consists of a single pixel,

degree of circularity of the specified particle
becomes 1.0.

Envelope curve (Area)

This is the ratio between the area of the figure and its
convex envelope area.

This approaches one as the figure is less bumpy.

Convex envelope ratio (Area) = Area of the figure + Convex

envelope area

figure. It is sometimes referred to as the Heywood diameter.

Envelope curve (Perimeter)

This is the ratio between the perimeter of the figure and its

convex envelope perimeter.

This approaches one as the figure is less bumpy.

Convex envelope ratio (Perimeter) = Area of the figure +

Convex envelope area

Note: A convex envelope is defined as:

A convex polygon that tightly encloses the figure.
Convex envelope area: The area of the envelope
enclosing the figure
Convex envelope perimeter: The perimeter of the

envelope enclosing the figure

1st moment (X-axis)
The primary moment of the figure on the X-axis.

1st moment (Y-axis)
The primary moment of the figure on the Y-axis.
The primary moment of the specified particle on the

X-axis= Z px
peP

The primary moment of the specified particle on the

Y-axis= Y Py
pe P

2nd moment (X-axis)
The secondary moment of the figure on the X-axis.

2nd moment (Y-axis)
The secondary moment of the figure on the Y-axis.
The secondary moment of the specified particle on

the X-axis= z p2x
peP
The secondary moment of the specified particle on

the Y-axis= p2y
peP

Product of inertia

The product of inertia of the figure on the X and Y axes.
The product of inertia of the specified particle on the
X and Y axes

= > px-py

peP
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Gravity 2nd moment (X-axis)
This is the center of gravity secondary moment of the figure
on the X-axis. G is the center of gravity of the figure.

Gravity 2nd moment (Y-axis)
This is the center of gravity secondary moment of the figure
on the Y-axis. G is the center of gravity of the figure.
The center of gravity secondary moment of the
specified particle on the X-axis

= 3 (px—gx)?

peP
The center of gravity secondary moment of the
specified particle on the Y-axis

= (py-gy)’

peP
(gx, gy) are the coordinates of the center of gravity.

Gravity product of inertia
The center of gravity product of inertia of the figure on the
X and Y axes. G is the center of gravity of the figure.
The center of gravity product of inertia of the
specified particle on the X and Y axes
= > (px—gx)-(py-gy)
peP
Inertial moment
The moment of inertia of the specified particle
_ > {(px—gGx)> + (py - Gy)*}

1e P

Area?
Normalization is achieved by dividing by the square of the area.
(gx, gy) are the coordinates of the particle's center of gravity.
Area is the particle area.
2nd moment major axis

This is the length of the figure's secondary moment major
axis. Normalization is achieved by dividing by the area.

(Ix + Iyy) + f(xyx — Iyy)? + 41y 2
24rea

2nd moment minor axis
This is the length of the figure's secondary moment minor
axis. Normalization is achieved by dividing by the area.

_ Ugx +Iyy) = Jixx —Tyy)2 + 41442

2A4rea
Iyx. Iyy is the center of gravity secondary moment.
ixy is the center of gravity product of inertia.
Area is the particle area.
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2nd moment angle
The figure's secondary moment major axis angle

1 2yy

_1

=-tan
2 IX _IYY

Here we can show that Iyy, I,y is the center of

gravity secondary moment.

iyy is the center of gravity product of inertia.

The automatic area data file

By saving the file after performing automatic area
measurement, you can store a copy of the settings file that
allows you to repeat the measurement (automatic area data
file) at a later time.

After it is saved, 2 is displayed in the lower right corner of
the thumbnail of the automatic area data file.

When retrieving an automatic area data file from an album,
it is possible to change/modify the measurement.

Comment/Scale

Markers or comments for the measurement results can be
displayed by clicking [Scale/Comment] of display settings.
When a comment is displayed, the comment is attached to
the image when it is saved. A scale is displayed on the
observation window to serve as a reference. For details on
each operation, refer to "Displaying Text and Markers"
(Page 9-34), and "Displaying a Scale" (Page 9-40).
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Selecting test line
_ [Vertical line], [Horizontal line], [Diagonal line], and

According to JIS-G0551, 1SO-643 and ASTM-E1382, grain [Multiple circles] are available for the test line.
o Grains on the test line are measured.

size is measured.

The evaluation method for grain size can be either the Multiple circles

cutting method and the counting method.

Measurement results of multiple images can be stored in a

CSV file in batch. Diagonal line

Vertical line

Horizontal line

Measuring method
Number of captured grains

The number of grains on the test line are counted.

Grain size analysis of one image

Number of intersect points

—t

Perform automatic area measurement and displays
the measurement result.

=
[]
D
(7]
[=
=
=]
«
=)
3
1]
=]
o,
o
=]
(7]
[
3
o}
>
=
(0]
Y

Extract target should not be boundaries between grains

but grains. ) ] )
. . The number of intersect points between the test line
If the target is boundary, return to the automatic area ) .
and grain boundaries are counted.
measurement and select "Invert" (Page 9-55) from the

extraction area shape formatting.
P 9 3 Use the [Show result] button to check the counting

results.

When the measuring method is the number of captured

grains, the number of captured grains is shown instead
of intersect points.

e o L
|
. . A . A [T Enlarge Save CSV... |
2 Click the [Grain size] button, open the [Grain size 9
settings] dialog box, and set the measurement A RImber (GO M R
Average line segment length: 46.32 um
method. e 2 +
Number of grains: 810
Measurement item setting Grain size settings Test line length: 3752 mm
‘ Selecting the area extracted :Z;:::;:(I)a;e grain number with the dissection

'on the window/screen links each view. Sele‘cl el Test line Length Number of grain.s

Vertical line Horizontal line Vertical line 0.375mm 8.0

l Diagonal lines Multiple circles Horizontal line 0.375mm 9.0

method Diagonal line (1) 0.563mm 145

© Number of captured grains Diagonal line (2) 0.563mm 100

© Number of intersect points Circle (Large) 0.938mm 200

e LU Circle (Medium) 0.625mm 135

\  screen, retum to step 2 and click the Circle (Small) 0.313mm 6.0

‘Invert’ button.
Grain number (G(ASTM)): 636 Add to tabulation list | Display the List
=
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Grain number (G(ASTM))
The number is calculated with the standardized
formula.

The larger number shows smaller grain size.
G=(-6.643856 logg L)-3.288
L = Average line segment length (mm)

Average line segment length

Average line segment length = length/(Number of
intersect points or Number of captured grains)
This shows an average length per one grain.

The larger number shows larger grain size.

Number of intersect points

This number is the total number of intersect points on
each test line. This appears on the screen when the
measurement mode is the number of intersect points.

Number of grains
This number is the total number of captured grains on
each test line. This appears on the screen when the

measurement method is “Number of captured grains’

Length of test line
This is the sum total of test lines.

Clicking [Add to tabulation list] adds the
measurement results to the tabulation list.
Clicking [Display the List] shows the tabulation list to
which measurement results are already added.

Measurement resuls (t2bulation) ===
Tabulate and display the results added to the lst. Save abulation st
(The listis maintained during application startup)

Grain number (G) 1295
Average line segment length 2844140 um . Number of fields: 1
Number of grains: 70 Testline length: 199090 mm
Tabulation list
Grainnumber  Averageline  Numberof  Testline Number of
No. Test line Length
() segment length grains length grains
Vertical line | 19.909mm 25
Horizontal line | 19.909mm 0s
Diagonal line 29863mm 0s
Diagonal line 20863mm 05
Circle (Large) | 49.772mm 10
Circle (Medium) | 33.188mm 10
Circle (Small)| 16:584mm 10
Delete the selected row | [ Clearthe st

Grain size analysis of multiple images

1 Perform the grain size analysis for the first image,
and add the results to the tabulation list.

2 Terminate the grain size analysis for the first image.
Although the following message appears this time, click
[Yes], which does not discard the tabulation list.

VHX

All current measurement results will be discarded. Do you want to continue?

[ ——

3 Perform the grain size analysis for the second
image, and add the results to the tabulation list.

4 After the results of required nhumber of images
accumulated, the results can be saved in a CSV file
by clicking [Save tabulation list...].

Measurement results (tabulation) ==
Tabulate and display the results added to the lis T
(The list is maintained during application startup.)

Grain number (G): -1252
Average line segment length 2450336 m  Number of felds: 4
Number of grains 325 Test ine length: 796359 mm
Tabulation list
Grain number Average line Number of Test line Number of
No. Testline Lengtn
(©)segment length grains length grains
1 -13.92 39817.96um 50| 199.090mm Vertical line 19.909mm 25
2 -10.65 12844.50pm 155| 199.090mm Horizontal line 19.909mm 05
3 1392 39817.96um 50| 192.090mm | | Diagonal ine 29863mm 05
| T s Diagona line 29863mm 05
Circle (Large) 49.772mm 10
Circle (Medium) 33.188mm 10
Circle (small) | 16584mm 10
[ Delete theselectedrow | [ Clearthelist |

Clicking [Delete the selected row] deletes data in the
selected line.

Clicking [Clear the list] deletes all data in the tabulation
list.

To add data to the tabulation list, the images
used must be captured at the same

magnification and with the same calibration
settings.
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Automatic Area Measurements

Measurement Recreation

It is possible to extract/measure an object under the same
settings as a specified automatic area data file.

1 Click [Album] from the VHX MENU, and select and
play the image to complete a measurement.

2 On the automatic area measurement settings
dialog, click [Reproduce the measurement].

Reproduction measurement

Can extract/measure targets with the same
settings as a specified auto area data file.

=

| Reproduce the measurement ‘

The settings dialog for the measurement repetition file
appears.

3 cClick [Open].

Measure Auto area measurement

Settings EAVIEIHEN

4 Step 1 Select a file for auto measure

Load an Auto area data file for reproduction.

None

The system uses the selected file to
reproduce measurements and then
displays the measurement results.
Click 'Next.'

B ©

An album ([Open the auto area data file] window) will
then appear.

4 From the album, select the automatic area data file
for measurement recreation and runit.

After opening the automatic area data file, an image
thumbnail is displayed.

Measure > Auto area measurement |¢ Back

REL P Result display

4 Step 1: Select a file for auto measure

Load an Auto area data file for reproduction.

" o
|’ “
5 I3

140304 02jpg
‘ Setting Confirmation

The system uses the selected file to
reproduce measurements and then
displays the measurement results.
Click 'Next.'

I @ Back ‘ I @ Next ‘
Click [Setting Confirmation] to check the

contents of the [Setting Confirmation] dialog
box.

Setting Confirmation

Filename: 140304_02jpg
Date saved:  3/4/2014 3:29:38 PM

[ Filter ] =
[ Extraction ]

Brightness Setting,118 - 255

Fill,OFF

Eliminate small grains,ON

[ Forming |

Eliminate grains,Area, pm® - 3559.565um*
Invert

Invert

Invert

Invert

Invert

Invert

4 [

Close

5 click [Next].
The automatic area data file settings are applied to the
measurement object image and the measurement
results are displayed.
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Display Settings

[Extract the area] display settings

Display Settings ()

Extract Color: E
Show the original image

Check Area 100

(=] )

Show the original image

This is displayed when the extraction mode is set to
"Brightness".

If this button is pressed, the lower left, upper right, and

lower right images are also displayed as original images.

Extract Color
Select the color to paint an area that is extracted by
brightness.

Check Area
If this option is checked, the color of the extraction is
lightened and you can check the specified area while

comparing it to the original image.

Magnifier

When this is clicked, a [Magnifier] window is displayed on
the observation window.

The [Magnifier] window displays a magnified view of part of
the observation window image, centered on the mouse
position.

This allows checking of fine details of the image in the
observation window. You can choose a magnification of 2 to
5 times.

- Digital Microscope VHX-6000 User’s Manual -

[Form the extracted area] display settings

Display Settings @
Extract Color: E

Fill the background
Show profile lines

Check Area 100
(=] U
[ ‘@: Magnifier l [ Display actual pixels l

Mode
Select the extraction area display color. For [Monochrome],
only the extraction color is displayed. For [Random Color],

multiple random colors are displayed.

Fill the background
When this is enabled, the background is filled with the

background color.

Show profile lines
This is enabled, an outline of the outer edge of the
extracted area is displayed.

Display actual pixels
This command displays images the observation window
with pixels in original magnification.

Options
Click this to bring up the [Options] dialog box.

For other settings, refer to "[Extract the area] display
settings" (Page 9-65).
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Automatic Area Measurements

W [Options] Dialog Box [Results View] display settings

r Cption @1 @

Display Settings

Assist tool color

Background: @ Profile: |
righiight: | &z

Fill the background

Grain size
Gty iemset Show profile lines
dll |g points: |J Check Area 100
| OK ‘ | Cancel J B U
L I Text Format... ] I Option... ]
Auxiliary colors I Display actual pixels ] I Eﬁé Scale/Comment ]
Click each type of color button to select the desired color. ] Extraction number on screen

Background: Specify the color used for [Fill the background].
@ Back

Profile: Specify the color used for [Show profile lines].

Highlight: Specify the highlighted area color. Text Format
Q] "Text format" (Page 9-23)
Grain size
Test line: Specifies the color of the test line. Extraction number on screen
Grain/intersect point: Specifies the color of the grain or When this is enabled, the extraction number is displayed in
intersect point depending on the measurement method. the extraction area on the observation window.

For other settings, refer to "[Extract the area] display

settings" (Page 9-65).
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Contamination analysis

According to ISO-16232 and VDA 19, contamination, such as cleanliness level, is analyzed.

This analysis splits an object into multiple areas and records each area separately, thereby allowing for analysis of

contamination over a wider area.

The number of extracted grains and their cleanliness levels are displayed and stored in a CSV file for each class (B to K)

based upon the max. diameter.

The measurement can also be analyzed based on arbitrary sizing that does not match the standardized method.

= DL

Standard  Surface area: 01E] cm®  Weight: 00E mg [ Enlarge
Size class B C D E F G H I J K
Max diameter(um) 15-25 25-50 50-100| 100-150| 150-200]  200-400|  400-600| 600- 1000 1000 -
Count| 12050000.0 4620000.0 1680000.0 670000.0 170000.0 50000.0 70000.0 80000.0 110000.0 70000.0
Cleanliness level 24 23 21 20 18 16 17 17 17 17
2017/03/21 11:29:51 Maximum size: 1621.2pm
Display object: Al Extraction area: 1709.05mm?
Count: 195700000 pcs Calibration: ©6.930pm/pixel
No. Filename Category Max diameter Area Size class Min diameter Maximum/Minimu..  Average brightness n
262 VHX_000011jpg Other 139um|  144.06pm? B 0.0um 200 111
363 VHX_000011jpg Fiber 208um|  192.09um? c 0.0um 3.00 111
264 VHX_000011jpg Other 98um|  144.06pm* B 4.9um 141 147
265 VHX_000011jpg Other 98um|  192.09um* B 6.9um 141 148
266 VHX_000011jpg Other 155um | 288.13um? c 6.9um 224 128
267 VHX_000012,jpg Other 98um|  144.06pm* B 4.9um 141 143
268 VHX_000012,jpg Other 98um|  144.06pm* B 4.9um 141 135
369 VHX_000012,jpg Other 69um|  96.04um* B 0.0um 100 148
370 VHX_000012,jpg Other 43.8um|  81636pm* D 24.5um 179 144
a7 VHX_000012,jpg Other 98um|  144.06pm* B 4.9um 141 150
n VHX_000012,jpg Other 155um | 288.13um? c 6.9um 224 115
373 VHX_000012,jpg Other 69um|  96.04um* B 0.0um 100 118
374 VHX_000012,jpg Other 155um | 240.11pm? c 6.9um 224 103
VHX. DDDDlZJpg Other 6.9um 96.04um* B 0.0pm 1.00
-mm—a-m—
377 VA nnnmszg Fiber 208um | 288.13um* 69um 3.00 132 -

Specifying an area

1 Specify the area for measurement.

Specify the split recording to define the area which will

be measured.
For details of the split recording, refer to "Split
recording" (Page 11-12) of the Image stitching.

4 Step 1: Set XY range

Circle | Rectangle

Move the field of view on the ring and click
the "Set as a ring’ button.

[ sctasaring || Resetfcircle) |

Check the area..

Predicted:

4 Step 2: Set the save destination
Save to: Hard disk\Documents
Folder name: 20170110_103407
File Format. ® JPEG © TIFF
Filename prefix. VHX_
Example:  VHX_000000,pg
VHX_000001,jpg

4 Step 3: Start recording

Cr——

Image format
© Normal Glare removal
© HDR © High Resolution HDR

- Digital Microscope VHX-6000 User’s Manual -

Record an image for analysis.

l ,’;ﬁ Split recording... ‘

You can also specify a folder to open images
saved with split recording.

l Open folder... l

If any split recorded data already exists, the results can
be specified by clicking [Open folder].

Preview

Apply the image below to the analysis target.
(Click preview to check on the displayed image.)

View: |S 7

[ oK

| cancel

After images are loaded, the image of the
measurement result can be enlarged to check by
clicking the preview window. The size of the preview
image can be selected from S, M, and L.
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2 Specify an extraction range.
The extraction range can be specified to be a circle or a

rectangle.

Extraction range

|

Set the target extraction range.

R
Diameter 17655 mm

1

Extraction range

Set the target extraction range.

Xdirection | 35197 mm |

1 Use the slider to adjust the threshold so as to

Y direction mm

P extract only the object.
4 Step 2: Set the extraction parameters
Dark area Bright area
. . . 134 A {)| 255
3 Click [Next] to go to selection of the extraction - v
parameters ég Individual edit !L]
If the extraction range is inappropriate, click [Extraction Eliminate uneven brightness [ Fill
range] in the preview window to set it again. :‘_"Sf* AT Fil cracks | 1]:]
'".“"ate ‘Max diameter v‘ ‘ 0.0F ‘ pm
grains
Call auto area data file @

Areas darker than the threshold specified at [Dark area]

ealy pue suoisuawiq Bulinseapy E

and brighter than the threshold specified at [Bright
area] are detected.

Clicking the [Auto] button returns the thresholds to the
values calculated automatically.

Extract targets can be adjusted with [Eliminate uneven
brightness], [Fill], [Noise Elimination], [Fill cracks], and
[Eliminate grains].

[Fill cracks] fills the missing part of the particle. The
intensity can be adjusted within the range from 1 to 10.
[Eliminate grains] eliminates targets whose max.
diameter is smaller than the specified value.

The coverage of the grain
/ elimination will be highlighted.
/ Extraction coverage
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Previous extraction conditions can be loaded from the
results of the automatic area measurement.

Call auto area data file @

None

2 Click the preview window and check that extraction

settings are appropriate.

Preview ===

Extraction range...

Extracted area( Max / Min ) E‘

The grain extraction areas are displayed with the
maximum area colored in red, and the minimum areas
colored in blue.

The image on the screen can be switched by clicking
the image on the preview window or using the arrow
buttons at the bottom of the preview window.

Only the area in the green frame line displayed on the
screen is measured (so that the measurements in the

neighboring images do not double-count any particles).

The same grain appears on the right and left images.
Leftimage: In the green frame — to be counted
Right image: Out of the green frame — not counted

Grains to be excluded are shown
highlighted.

.--- Grains on the dotted line are measured.

—— Grains on the solid line are excluded.

3 Click [Batch application] to measure all images.

Areas where measurement targets exist are shown with
red frames on the preview window.

Preview =

Extracted area( Max / Min ) I+ | |+l

4 Adjusting the extraction results for each area.

4 Step2:Setthe ion parameters Individual edit =
Dark area Bright area Editing Method _
1341 Eﬂ:‘:, 2551% @ Add © Delete
.. . . /s FEN M o
Eliminate uneven brightness [¥] Fill -
Line | Freeline Fill Undo
[T Noise Elimination [ Fill cracks 1z
i Size: 3
Ell it = =
" Max diameter 00F] pm
grains pass
Call auto area data file ) o
elete

4 Step 3: Apply to all images at once

O Batch application \:, Reset

Click [Individual edit] to edit the results, as required.

For the individual edit, refer to the shape formatting and
editing tools of the automatic area measurements
(Page 9-52) .

Adjustment of the threshold at this step is applied to the
area being displayed.

To apply to all extracted areas, press the [Batch
application] button again.

Pressing the [Reset] button restores the status before
pressing the [Batch application] button, and then you
can do adjustment again including ON/OFF of the
eliminate uneven brightness, etc.
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Confirm results

After formatting the extraction area, click [Next] to bring up
the result display in the operation area.

Measure » Contamination analysis

Result display

4 Step 4: Show measurement results

Use the icons below to view the measurement results.

Click [Measure Result], [Histogram], or [Individual Image] to
display each window respectively.

[Measure Result] window

The number of grains in each size class and
their cleanliness levels are displayed.

T T e
! o friaroe_[_Savecsv
G 3 ] " ] K
15-25| 2550 50-100( 100-150| 150-200  200-400| 400-600| 600- 1000 1000-
46200000| 16800000 6700000 1700000 500000  700000|  sooooo|  1100000| 700000
3 21 2 18 16 17 17 17 7
2017/03/21 112951 162120m
Display object: Al 170905mm*
,
No Filename  Category  Maxdiameter  Area Size ca eter
82 VHX 000011jpg | Other 139um | 14406um* ) ooum 20 m
) VHX 000011jpg | Fiber 208um| 19200m* c 00ym 300 m
34 VHX.000011jpg | Other 98ym | 14406um* 0 9um 141 147 5
3 VHX 000011jpg | Other 98| 19200um* B 69um 141 148
366 VHX 000011jpg | Other 155um|_288.13um* 4 69um 224 128
367 VHX.000012jpg | Other 98um | 144.06um’" e 49um 141 143
368 VHX 000012jpg | Other 98um | 144.06um’" & 4sum 141 135
30 VHX 000012jpg | Other 69um | 9604um® 8 00um 10 18
370 VHX 000012jpg | Other 438um|  81636um* [ 25m 179 104
7 VHX 000012jpg | Other 98um | 144.06um* 8 9um 14 150
7 VHX 000012jpg | Other 155um | 28813um* c 63um 22 15
7 VHX 000012jpg | Other 6oum | 9604um® 5 00ym 100 18
) VHX 000012jpg | Other 155um | 24011um* c 63ym 224 103
375 VHX 000012jpg_Other 69um 5 00ym 100 153
VHX000012ip 8
C

Information on the extracted grains
of respective split measured files are displayed.

Precautions when selecting ISO output format

For the ISO output format, surface areas and weights can
be entered. The entered values can be output in a CSV file.
When “Standard” is checked, the number of the extracted
grains is converted into the number of grains per 1000 cm
and displayed.

The extraction results are regarded as the results in the
specified area in the “Surface area’ and convert it into the
area per 1000 cmZ. Input the proper value in “Surface area’

2

[Histogram] window

Histogram

Display object: All

4640

The number of grains in each size class is displayed.

9-70

[Individual Image] window

This window is used for enlarging each split image. The

image size can be selected from M, L, and actual size.

Indvidual image

==

All

dRegistel View: |M -

Press the [Register] button, and the position displayed

currently will be added to [Register the stage position].

VHX

Registered to No. 7.

Select [Register the stage position] from [View/Comment]

from the VHX MENU, and the registered position can be

moved to that place. The extracted individual image for

grains can be captured later.

=

Details

Low mag images |Stitched image| C]

Easy mode
o
Lighting

Rec settings

& o)

) Left-click to move stage

Multi-lighting
-

View/Comment

£y

Stitehing
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View » Register the stage position

Position on Navigation view

1
2
3
4
5
6

No.

Coordinate
X:19383um, V:18171um
X-15631um, Y--9308um
X:1469um, Y:11335pm
X:20000um, ¥:3512pm
X:3642um, Y:-8787um
X-11657um, Y:8035um

X:-3751pm, Y:-1588um

Capture all registered positions.



Contamination analysis

Measurement item setting Cleanliness level

Click [Setting measurement items] to select a measurement
"Cleanliness level" is displayed only when ISO output

target.
format is selected and [Standard] is checked.
e - The cleanliness level displayed in the [Measure result]
Display format
© Anyformat window follows the table below.
© 150-16232 output format . “« » .
2 Partceslessthan Sym are ot targets If the number of grains greater than 16 x 108, “-- will
Item setting (Max. diameter) (O]
Select a size class to display. appear'
(Unit: pm) - H
Cleanliness level Number of gralnzs (n)
per 1000cm
B 55 sx< 15
C 15 =x < 25 OO 0
D 25 =x < 50, 0 O < n < 1
E 50 £x < 100 -
WF 1005 =x< 150 1 1<n<2
G 150 =x < 200
@ H 200F] sx< 400 2 2<nS4
™1 4005 2x< 600!
™) 600 =x < 1000 3 4<n£8
o« 4 8<n<16 >
ancel m
<
To measure with arbitrary intervals instead of ISO-specified 6 32<n<64 a3
intervals, select [Arbitrary interval] for display format. 7 64 <n<130 :S,'
8 130 < n <250 (v}
Display format 9 250 <n S 500 a‘
@ Any format a
7 150-16232 output format 10 500 < n S 1000 m
*) Particles less than 5um are not targets. 11 1 X103 <n S 2 X103 g-
Item setting (Max. diameter) () >
z:ﬂa:;samde number for each interval. 12 2 x103 <n S 4 X1O3 3
Q
13 4x10%<n<8x103
Interval 1 x < St
5 ax< [ b 14 8 x10% < n < 16 x10°
[ Interval 3 155 £x< 252 3 3
[ Interval 4 255 sx< 50 15 16 x10 <nS32 x10
[¥] Interval 5 SDf sx< mof 16 32 X103<nS64 X103
¥ Interval 6 1005 =x < 150
9 Interval 7 1502 sx< | 2002 17 64 x10% < n < 130 x103
¥ Interval 8 20015 sx < 4001
18 130 x10% < n < 250 x10°
[¥] Interval 10 60015 =x< 1000+ 3 3
[ Interval 11 10002 sx 19 250 x10° < n £500 x10
20 500 x10% < n < 1 x10°
21 1 x10% < n <2 x10°
22 2 x10% < n < 4 x10°
23 4 x10% < n < 8 x108
24 8 x108 < n < 16 x108
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Contamination analysis

Display Settings

Set the visibility of the extracted grains.

Display Settings (=)
Check Area 100

(=] U]

Displays extract frames in image
Display object
Switch to and display fibers/metal/others.

[an [ setngs. |

Check Area

Putting a check on this option gives a color to the extraction
target to check.

You can lighten the extract color by moving the slider, which
allows you to view the original image.

Options
Option ]
Extraction color: -l Highlight: -‘
[ ok [ conce |

Extract color:  This color shows the extracted grains.

Highlight color: This color shows the grains, which are
selected on the [Measure result] window, on
the [Individual Image] window

Displaying extract frame on image

Unchecking this option shows no frame on the extract
results.

Adjusting determination of display target

Grains to be displayed on the screen can be switched by
the option selected from among all, fiber, other than fibers,
metal, and other.

Clicking [Setting] allows you to change the determination
standard.

Display object settings ===

Fiber (Max/Min diameter)

Judgment threshold:

3002 Defaut |

Highlight: | |

Metal (average brightness)
Judgment threshold: 255
= U
wighiignt. ([l | Defaur |

} OK I ‘ Cancel ‘

Metal: Targets having brightness greater than the
threshold.

Other than above and “max./min. diameter” is
greater than the threshold.

Other: Those that are not classified as “Fiber” or “Metal”

Fiber:

9-72

Other than fibers: Those that are classified as “Metal” or
“Other’! (other than “Fiber”)

Saving results

Save all measurement results (~)

Save all of the measurement results, such as
preview images for all areas and measurement
results CSV, at once.

Folder name: Contami_20161110 175839
File Format: @ JPEG TIFF

) Batch save..

The measurement results are saved together with the split
recording results.

Results saved with [Batch save] can be loaded from the
album to use for checking the contamination analysis.
Although results saved with the [Rec] button are saved as
an image tethered with the measurement values, some
operations, such as enlarged display of target grains on the
measurement result window, cannot be done with these

results.
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Contamination analysis

Contamination analysis according to VDA

Contamination analysis follows the steps below.

Split recording
E> ‘Specify extraction
Playback from E> range
folder

In the contamination analysis based on VDA, the split recording and result display are different from the normal

Extraction Individual )
E> [ parameter setting ] E> ‘ adjustment ’ E> [ Result display ] E> ‘ Save ’

contamination analysis.
Also, the default of the extraction parameter setting is the standard value prescribed by VDA.

Split recording When [VDA mode] is selected, the brightness will be

adjusted automatically, and the capture starts.

In split recording, the images are captured with the When the pixel brightness histogram has been created, the

brightness fixed so that the brightness setting does not brightness is adjusted so that the most frequent value

change during contamination capture. (brightness that has the greatest number of pixels) comes

Since the brightness during capture is prescribed in VDA, o the middle of the brightness range between the

select [VDA mode] in the screen of setting the brightness. . -
maximum and minimum values.

[VDA mode] can only be selected when [Image format] is

[Normal].When [HDR], [Glare removal] or [High Resolution Number

HDR] is selected, [VDA mode] cannot be selected.

Split recording Adjustment

“ Step LiSetXY range R T

Cirdle ,—anle All images are captured with the same paramete
Move the field of view on the ring and click VDA mode
the Set as a ring’ button.

Shutter speed

[ setasaring ][ Reset(circe) |

® Auto 70

Predicted: Super-charge 20

E :

- +

4 Step 2: Set the save destination

Preset 1/60[sec]
Save to;  Hard disk\Documents =) =
Folder name: 20170520_141915 Brightness
Fie Fomat ® JPEG i e
Filename prefix: VHX_
Example:  VHX_000000jpg Number
VHX_000001jpg .
: . Adjust so that the most frequent value
4 Step 3: Start recording

© Glare removal
© High Resolution HDR

Cancel

Brightness
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Contamination analysis

Setting extraction parameters

In [VDA mode], the extraction parameter default is a
prescribed value defined by the VDA standard.
Dark area: A value which is 70% of the most
frequent value.
Bright area: A value which is 145% of the most
frequent value.

ontamination analysis

Batch extract BIENEEENIEG

Specify target

4 Step 2: Set the extraction parameters
Dark area Bright area
87= E(]:[,El 181

Eliminate uneven brightness [ Fill
[[] Noise Elimination 1 Fill cracks 1=
Eliminate Max diameter 0.0 um
grains
i i
Detects 70% Detects 145%
lower brightness higher brightness

In [VDA mode], [Eliminate uneven brightness] is always ON.
It cannot be changed.

Result display

In [VDA mode], the size class can be determined as either
[Max diameter] or [Min diameter].

Also in [VDA mode], L to N will be additionally displayed in
the choices for the size class.

(Therefore, normally the Max diameter and Min diameter
are not displayed as selections, the size class is determined
automatically with the Max diameter being selected. Also
the size class which can be selected at that time is B to K.)

Measurement item setting =)
Display format
VDA 19.1 compliant format
*) Particles less than Sum are not targets.
Size class judgment
© Max diameter © Min diameter
Item setting @
Select a size class to display.
(Unit: uym)
selectall || AllOFF
B 5E sx< i5E
C 155 =x< 257
D B =x< 5015
E 50 =x< 100
F 1000 =x < 150F
G 1500 =x < 200F
H 200 =x< 200/
1 00| sx < 600
J 600F| =x < 1000}
K 1000 =x< 1500
L 15001 sx < 2000
M 2000 sx < 30001
N 30007 =x
OK ] I Cancel
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Contamination analysis

Display setting

As the display target, [Fiber] and [Other than fibers] can be
selected. ([Other] and [Metal] can also be selected)

In [Other than fibers], the targets which belong to [Metal] or
[Other] are displayed.

Display Settings (=)
Check Area 100

=) U]

Displays extract frames in image
Display object
Switch to and display fiber/metal/others.

All - Settings...

Sav Fiber Its @
Sa Other than fibers t results, such as
r Metal s and measurement
Ee- Other

Only the threshold for metal can be changed as the display
target setting.

P_lsplay object settings @

Metal (average brightness)

Judgment threshold: 185
ad U

[ ok [ cancel |

Fibers are judged by the method according to the standard.
The one that satisfies the following formula is
determined as fiber.

Extended length + Maximum inner diameter > 20
Maximum inner diameter < 50 um

Extended length

Maximum inner
diameter
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Maximum Area Measurement

Maximum Area Measurement

Within the specified area, among the specified brightness threshold values, the one with the largest area is extracted and the
[Circumscribed rectangle (smallest area)], [Circumscribed rectangle (Feret diameter)], [Circumscribed rectangle (arbitrary)],

and [Maximum/minimum diameter] can be measured.

Multiple areas are able to be set with varying threshold values.

Measurement Area Specification

1 Click [Measure] from the VHX MENU and click [Max
area measurement].

;z Measure

Easy mede
Normal measurement
o
Lighting
i
Tk
Rec settings
—
Measure .
: | measurements ()
click measure
Depth UP
P DIk Ciicht: o
AN
—Q < L =) (4 _) | Start
Image Qlty
‘é_: Auto area measurement (grain count)
Multi-lighting @, ° -
° > O Start
A ‘.0 e | | s |

View/Comment

ain Contamination analysis
a, ]

NSl

[

Album
Max area measurement

if‘" MAX R —
Side Album ®°- __e [ st |
%
This brings up the maximum area measurement

settings dialog in the operation area.

2 Drag the mouse in the observation window to
specify a rectangular region to become the
measurement area.

The measurement area will be green and the region
with the maximum area within the measurement area is

displayed in the selected area color.

(3
5
-
o
I}

3 Specify each parameter required to extract the

target area from the measurement area.

’ Maximum area measurement
Extraction _Vliae[EEN

4 Step 1: Extract area

Drag the mouse to create a rectangle around
the feature you would like to measure.

) MAX

@S> ®
C —e
Extract target: l Bright area H Dark area I
Threshold: 177
=] U
Fill
v U O &
Undo Delete Reset Edit
Display Settings @

Bright area
Extracts the bright area of the image.

Dark area
Extracts the dark area of the image.

Threshold

Sets the range of the brightness level threshold value
at 0 to 255.

Fill

If this option is checked, all holes are filled in the binary

image.

Click the extracted area on the screen.
The extraction is confirmed and displayed in the

extraction color.

l Right click the measurement area to delete it.

5 Repeat steps 2 to 4 to add additional areas.
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Maximum Area Measurement

Extraction area shape formatting

W Edit
This allows manual editing of the specified area.
[0 "Editing" (Page 9-56)

H Delete
This deletes individual extraction areas.
[0 "Delete" (Page 9-57)

B Restart Shape Formatting

Click [Undo] to return to the previous shape formatting
editing state.

Click [Reset] to start over from the original shape
formatting.

Perform Measurements

1 Click [Next].

’ Maximum area measurement

Extraction JEVIIEIEEN

4 Step 1: Extract area

Drag the mouse to create a rectangle around
the feature you would like to measure.

IMAX|

‘e’ @
“—ta
Extract target: [ Bright area H Dark area ]
Threshold: 0
=)0
Fill
v U O &
Undo Delete Reset Edit
Display Settings @

2 Specify the measurement mode.

Result display

4 Step 2: Results View

Select the method to measure the extracted area.

[ Bounding box (Minimum area) ]

[ Bounding box (Feret) ]

[ Bounding box (Any) ]

[ Max/Min diameter ]

Measure width & height of the
min bounding box.

Measurement results are displayed in the observation
window. When the measurement mode is changed, the
results displayed in the measurement results window
are also updated.

Refer to "Displaying measurement values on the
screen" (Page 9-24) for details on how to display
measurement values in the observation window.

Refer to "Displaying the measurement result window"
(Page 9-24) for details on how to display measurement
results in the measurement results window.
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Maximum Area Measurement

B Max/Min diameter
Measures the maximum and minimum diameters.

Measurement Modes

B Bounding box (Minimum area)
Measures the width and height of the circumscribed

rectangle with the smallest area.

Display Settings
B Bounding box (Feret) It is possible to change the color of items such as areas,
Measures the Feret diameter (horizontal/vertical). measurement lines, or text on the observation window, or

display the magnifier window to check fine image details.
For display settings, refer to "Display Settings" (Page 9-65).

Baly pue suoisuawiq Burinseayy H

@il Jo fafmbfal

B Bounding box (Any)
Measures the width and height of any circumscribed
rectangle that is dragged with the mouse.
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XY Stage Measurement (Optional)

XY Stage Measurement (Optional)

The VH-M100E XY measurement system and the VHX-S660E large free-angle observation system allows you to measure

objects while moving it over a wide range (100 x 100 mm) in the XY direction.

\, Point The optional VH-M100E XY measurement system or VHX-S660E, and the VHX-H2M2 XY measurement software are

required.

Installation and Connections

When installing the measurement software,
disconnect the LAN cable and all USB cables
except for the mouse, and keyboard. Attempts

to access the microscope from an external
device during installation may cause the
installation to fail.

\, Point Installation will not erase the image data saved
on your microscope, but we recommend you
make a backup of all important data as a safety
precaution.

Installing the VHX-H2M2 XY measurement
software

1 Turn on the power for the VHX-6000.

The observation window appears.
Insert the VHX-H2M2 disk in the DVD drive.
Turn off the power for the VHX-6000.

Turn on the power for the VHX-6000.

The installation will begin. The power will automatically

turn off during the installation.

\, Point Installation will take several minutes. Do

not turn the power off during the
installation process, and do not operate
any of the buttons.

5 After the power turns off, allow three or more
seconds and then turn the power on.
The observation window appears.

6 Eject the VHX-H2M2 disk from the DVD drive.

Installation and connections for the
VH-M100E XY measurement stage

Install and connect the VH-M100E XY measurement stage
by following the supplied user's manual.

When connecting to VHX-S660E, the connection with VH-
M100E is not required.

Preparing to Measure

1 Setup the lens.
Refer to "Lens Setting" (Page 9-5).

2 Perform calibration.
Refer to "Calibration" (Page 9-6).

3 Setup the options.

Setup the options for display color, line width, image
auto save, and startup settings as necessary.
Refer to "Option Settings" (Page 9-97).
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XY Stage Measurement (Optional)

XY Stage Measurement
Procedures

1 Click [Measure] from the VHX MENU and click [XY

stage measurement].
The XY stage measurement window appears along
with the [Wide-area view] dialog box.

VHX MENU ‘ D500 MENU -
Y Measure
o D
Easy modk
Normal measurement
3 s =
Lighting S O\ | [ panemeasuement
(0
i
Lo
= o —1— [ Scale
EY 1284m) 2
Measure =
& Special measurements )
1 click measure
Depth UP
; G ikl Gkt A ——
’Q STA (:,\—\i [ stant
- O ey
Image Qity
Gy Auto area measurement (grain count)
Multi-lighting ? ) ., - ‘ =
- =
B c®? ™,

View/Comment
i Contamination analysis

N NS —

Album
Max area measurement

E.i MAX
Side Album @ 9 Start
%

Setiings XY stage measurement

Glick! A
EF-) [ sat |

Navigation

2 Click [Capture wide image] on the [Wide-area view]

dialog box.
The [Capture wide image] dialog box appears.

The option for [Capture a wide image when

measurement starts] (Page 9-97) can be
turned off.

3 Set the lens magnification to its lowest

magnification, select the current lens magnification
from the [Lens power:] list box, and click [Capture
Image].

Capture wide image
Select low power and capture wide image.

Lens power : X30 -

[ Capture Image... H Skip |

The [Set lens power] dialog box appears.

4 Set the lens power to high power and select the

current lens power from the [Lens power:] list box.

Set lens power

Select high power.

Lens power : m

l It is not necessary to select the lens

magnification for a lens with the automatic
lens/zoom recognition function as the lens
power is detected automatically.

5 ciick[oK].

The [Set lens power] dialog box closes.
The microscope will change to measurement mode.

| [Reference ] It is not necessary to select the lens power for

a lens with the automatic lens/zoom
recognition function as the lens power is
detected automatically.

Setup the coordinates.

Setup the XY coordinate axes based on the image of
the object.

Even if the camera and the object are at an angle, it is
possible to capture the XY coordinates correctly by
correcting the angularity of the XY plane.

Refer to "Specify Coordinates" (Page 9-82).

Select the measurement tool and do the
measurement.
Refer to Page 9-86.

l To save the measurement as a numeric value,

click [Save as CSV] on the [Measurement
Result] window (Page 9-24).

To save the measurement trail and data (CSV),
click [Save Mesr Ln] on "Wide-area view dialog
box" (Page 9-82).
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XY Stage Measurement (Optional)

XY Stage Measurement Menu

P
v I (e | Coordinate
o T . display area
Measurement tool @

] AP N )
“ N £ 8 £

2 Points Multi-pt Line Circle 2 Centers
A & H A Pr
A £ 4L & &£
Anglel  Angle2 Perp. Parallel Ln-Cir

Perpline2  Paraln2  Delete Del All
Point/Intersection Coordinate ) | Tools area

» X )

L E L &

Point  Midpoint  Ln-Ln Ln-Cir Gir-Gir

Specify coordinate system 0]
oo L L
Origin Tum1 Turn 2 Perp. 2-pt
L O
Intersect  Midpoint  Reset

\ b,
~ <4

{ Define point

[E] Multi-point input

] Show Entry Guide Settings area
Wide-area view
\ J

Coordinates area

This area shows the coordinate and distance of the cross
point in the center of the screen to a predefined origin.

S

52 0100 QN

¢ Reset X/Reset Y

These buttons clear the X or Y coordinates of the center of

the cross line in the center of the current screen to zero.

Tools area

This area shows the menus for measurement tools (Page 9-
86), point/intersection coordinates (Page 9-94), and setting

(correcting) coordinates. (Page 9-82)
Select according to the application.

- Digital Microscope VHX-6000 User’s Manual -

Settings area

This area is used to enter and confirm measurement points,

and to set options such as display color, and units and

decimal places used when measuring.

{ Define point

Cancel

Multi-point
input

Show Entry
Guide

Wide-area view

This defines the specified XY stage
position as a measurement point. The
point is at the center of the cross lines on
the screen.

This button clears the last point defined by
the [Define point] button.

The last point cannot be
cleared if the measurement is
completed.

\, Point

When this option is checked, the least
square method is used to define multiple
entered points as a line or circle.

[ "Multiple point input" (Page 9-97)

This button presents settings for line color
and width, units, etc.

When this option is checked, the [Guide]
dialog box is displayed.

When this option is unchecked, the [Wide-

area view] dialog box is hidden.
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XY Stage Measurement (Optional)

Wide-area view dialog box

Wide-area view ===

View @
| Reset image ‘ | Capture wide image ‘
Save Mesr Ln

The wide image area displays images recorded at low

magnification power, and connects and displays images as

measurement points are defined. When observing under

high power, the wide image area displays a general view of

the area under observation along with measurement
numbers.

e Tracking
When clicking [Tracking] while zoomed in on an image,

the observation area (yellow frame) will scroll
automatically.
e Fit

Clicking [Fit] while zoomed in or out on an image cancels

the zoom and displays the entire image.

e Zoom in/Zoom out
Zooms in or out of the image.

* Reset image

Deletes the image. Measurement results are not deleted.

* Capture wide image
Captures a wide image.

e Save Mesr Ln
Saves the measurement trails and measurement data

(CSV) displayed. The image size is 1600 x 1200.

Specify Coordinates

Setting the XY stage origin and X/Y-axis coordinate axes.

This procedure must be done before using the
measurement tools. Measured values cannot be
corrected.

\, Point

)

Specify coordinate system

a0 e U S R O

Origin Tum1 Tum2 Perp. 2-pt

£ L ©

Intersect Midpoint Reset

Coordinate specifying tools

There are seven types of tools for specifying coordinates.
Coordinates can be set in six different ways. Select a
method based on the object to be used to make the setting.

[Origin] — [Turn 1]
[Origin] — [Turn 2]
[2-pt]

[Perp]

[Midpoint]
[Intrsect]

B Setting tool summary

u Moves the origin.
a Shifts the XY coordinates in parallel by defining

ot a point as the new origin.

. Rotates the XY coordinates without moving the
I—‘ origin.

[ The X coordinate axis becomes the line that

passes through the origin and a point specified
as the new X coordinate axis.

Ta Rotates the XY coordinates centered on the
P origin so that the X coordinate axis is parallel to
LLG0Z a line that passes through two specified points.

L« Determines the XY coordinate axis by
specifying a line using two points for the new X

Perp. coordinate axis, and a third point for the new Y

coordinate axis.

l_o. Determines the XY coordinate axis by
specifying the origin and one point along the X
2 coordinate axis.

L":. Determines the Y coordinate axis by specifying
: two points along the X coordinate axis and two
Intersect | points that pass through the origin.

QL. Determines the Y coordinate axis the midpoint
between two points specified along the desired

Midpoint| X coordinate axis.
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XY Stage Measurement (Optional)

H Turn1
\ Point * Clicking [Reset] initializes the coordinate u

’ specifying and makes the clicked position Rotates the XY coordinates.
the origin. The horizontal line on the screen

becomes the X-axis, and the vertical line Makes the X axis the line that passes through the origin and

becomes the Y-axis. a point specified on the new X axis.
* Restarting the system resets the coordinate
specifying.
pecitying v
v

Using the coordinate specifying tools

m Origin X
Moves the origin. P1
Shifts the XY coordinates in parallel by defining a point as
the new origin. X
y 1 Click[Turn 1.
Y a
4 | A
% Turn 1
i X
! P1
‘ X 2 Move the XY stage to align the center of the cross

line over a point on the X axis.
1 click origin.
3 Click [Define point].

-
[i’ ‘ %p Define point

Crigin

2 Move the XY stage to align the center of the cross
line over the position to set as the origin.

3 Click [Define point].

‘ %p Define point ‘

The current position becomes the origin and the stage

coordinate display becomes zero.

Reierence; If the origin is defined after correcting the
coordinates with another setting tool,
corrections in the rotating direction will not
change the origin.
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XY Stage Measurement (Optional)

H Turn 2

Determines the coordinate axis by rotating the XY
coordinates centered on the origin so that the X axis is
parallel to a line that passes through two specified points.
Use this tool if the new reference line for the coordinate axis
does not go through the origin.

Y

%
P1

P2

P1

1 Click[Turn 2).

s

L
e
-

Turn 2

2 Move the XY stage to align the center of the cross
line over a point on the new reference line for the X

axis.

3 Click [Define point].

aﬁ Define point

4 Align the center of the cross line over the second
point on the new X-axis reference line and click
[Define point].

l Multi-point input (Page 9-97) can be used
when specifying parallel lines.

9-84

B Perpendicular
Determines the XY coordinate axis by specifying two points
for the X axis, and one point (a third point) for the Y axis.

P3

P1 P2

1 Click [Perp].

..

Perp.

2 Move the XY stage to align the center of the cross
line over one point on the X axis.

3 Click [Define point].

‘ %ﬁ Define point ‘

4 Align the center of the cross line over the second
point on the X-axis and click [Define point].

Multi-point input (Page 9-97) can be used

when specifying the X axis.

5 Align the center of the cross line over the point on
the Y-axis and click [Define point].
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XY Stage Measurement (Optional)

H 2 points
Determines the XY axes by specifying the origin and one
point along the X axis.

Y

P1 P2

1 Click [2-pt].

L.

2-pt

2 Move the XY stage to align the cross line center
over the position to set as the origin.

3 Click [Define point].

‘ %p Define point

4 Move to the point on the X axis and click [Define
point].

H Intersect

Determines the Y axis and Origin by specifying two points
on the X axis and two points on a line that passes through
the origin.

P4

P3

P1 P2

1 Click [Intrsect].

L::

Intersect

2 Move the XY stage to align the center of the cross
line over one point on the X axis.

3 Click [Define point].

‘ %p Define point

4 Align the center of the cross line over the second
point on the X-axis and click [Define point].

5 Align the center of the cross line over the first point
on the line that passes through the origin and click
[Define point].

6 Align the center of the cross line over the second
point on the line that passes through the origin and
click [Define point].

Multi-points input (Page 9-97) can be used

when specifying the X axis and origin.
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XY Stage Measurement (Optional)

Measuring with the XY Stage

9-86

B Midpoint
Makes the Y axis the midpoint between two points specified
on the X axis.
Y
X
P1 P2

Click [Midpoint].

L.

Midpoint

Move the XY stage to align the center of the cross
line over one point on the X axis.

Click [Define point].

%ﬁ Define point

Align the center of the cross line over the second
point on the X-axis and click [Define point].

2 Points

Measures the difference of X and Y coordinates of two
specified points, and the distance from the first point to the

second point.

Points to specify
2 points: P1, P2

Measured items
Distance: distance between coordinates of P1 and

P2.LC
X-coord diff: difference in X-coordinates of P1 and P2.

XD
Y-coord diff: difference in Y-coordinates of P1 and P2.

YD

Y
P1
LC
YD
P2
X
XD

1 click [2 Points].

W

2 Points

2 Move the XY stage to align the center of the cross
line over the first point.

3 Click [Define point].

‘ %ﬁ Define point

4 Align the center of the cross line over the second
point and click [Define point].
This defines the point and displays the results in the

measurement results window.
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Multi-points

For each of the multiple points specified, this tool measures
the interior angle and distance between the last defined
point and the origin.

At the end of the measurement, the cumulative distance
and total of the interior angles are measured.

Points to specify
Multiple points: P1, P2...

Measured items
Distance:  distance between P1 and P2.
X-coord diff: difference in coordinates of P1 and P2. XD
Y-coord diff: difference in coordinates of P1 and P2. YD
Angle: interior angle of lines that connect P1 and
the origin and P2 and the origin. AC
Cumulative distance: cumulative value of distance. LC1

+LC2+ ...
Cumulative angle:  cumulative value of angles. AC1 +
AC2 + ...
Y p3 LC2
P2
YD2 ;
// //, LC1
YD1 // ////
[AG2-
7 XIACT P
N )
XD2  XDf

1 Click [Mutti-pt].

n P
d

Multi-pt

2 Move the XY stage to align the center of the cross
line over the first point.

3 Click [Define point].

‘ f Define point

4 Align the center of the cross line over the second
point and click [Define point].
Repeat this for as many points as required.

5 To stop specifying points, click [Define multi-point
input].
This defines the point and displays the results in the
measurement results window.

Define multi-point
input

- Digital Microscope VHX-6000 User’s Manual -

Line

Measures the angle of a line that connects two specified
point, or an approximated line of multiple points, to the X-
coordinate axis. If multiple points were entered, the
straightness of the line is also measured.

Points to specify
P1, P2 (multi-point input allowed)

Measured items
Angle: angle of line connecting P1 and P2 to the X

coordinate axis. CX

Straightness: straightness of an approximated line of

multiple points.

Y
P2
P1
CX
X
1 Click[Line].
Line

2 Move the XY stage to align the center of the cross
line over the first point.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point (angle vertex point) and click [Define point].
This defines the point and displays the results in the
measurement results window.

Reference; Multi-point input (Page 9-97) can be used to
specify the line.
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XY Stage Measurement (Optional)

Circle 2 Centers

Measures a circle drawn by specifying three or more points Measures the center distance between two circles.
on a circumference to provide the center coordinates (XY),

diameter, radius, and circularity. Points to specify

First circle: P1, P2, P3 (multi-point input allowed)
Points to specify Second circle: P4, P5, P6 (multi-point input allowed)

P1, P2, P3 (multi-point input allowed)
Measured items

Measured items Measures the first and second circles for:
X-coord: X coordinate of center of circle that passes Distance: center distance. LC
through the three points P1, P2, and P3. Shortest distance: shortest distance on the
Y-coord: Y coordinate of center of circle that passes circumferences. LS
through the three points P1, P2, and P3. Longest distance: farthest distance on the
Radius: radius of the circle that passes through the circumferences. LL
three points P1, P2, and P3. D/2 X-coord diff: difference between X coordinates of
Diameter:  diameter of the circle that passes through centers. XD
the three points P1, P2, and P3. D Y-coord diff: difference between Y coordinates of
Circularity: circularity of the average line of multiple centers. YD
points.
Y LL
Y LC P4
P3 o P1 P6
d N\
P1 K
YD
O — = ‘(S' P5
P2
X P3 P2
X
1 click[Circle]. XD
? -
3 1 click[2 Cntrs].
& o
Circle P 1
2 Move the XY stage to align the center of the cross
2 Centers
line over one point on the circumference.
3 Click [Define point]. 2 Move the XY stage to align the center of the cross

line over the first point on the circumference.

¢ Define point
Y 3

Click [Define point].

4 Align the center of the cross line over the second

point on the circumference and click [Define point]. & Define point
5 Align the center of the cross line over the third 4 Align the center of the cross line over the second
point on the circumference and click [Define point]. point on the circumference and click [Define point].
This defines the point and displays the results in the
measurement results window.
5 Align the center of the cross line over the third

Reference | Multi-point input (Page 9-97) can be used to point on the circumference and click [Define point].
specify the circle. . i X )
This defines the first circle.
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6 Repeat steps 2 to 5 to specify the circumference of
the second circle.

This defines the second circle and displays the results in the
measurement results window.

Multi-point input (Page 9-97) can be used to

specify the circles.

Angle 1

Calculates the interior angle by specifying three points.

Points to specify

3 points: P1, P2, P3

Measured items

Angle: interior angle of two lines formed by P1, P2,

and P3. A1

P1

P2

1 Click [Angle 1].

-

/A

o

Angle 1

2 Move the XY stage to align the center of the cross
line over the first point.

3 Click [Define point].

%p Define point

4 Align the center of the cross line over the second
point and click [Define point].

5 Align the center of the cross line over the third
point (angle vertex point) and click [Define point].
This defines the point and displays the results in the
measurement results window.
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Angle 2

Measures the coordinates and angle of the intersection of
two lines.

l If the two lines do not actually intersect, the tool will
measure the coordinates and interior angle at the
imaginary intersection if the lines were extended.

Points to specify
P1, P2, P3, P4 (multi-point input allowed)
Measured items

Angle: interior angle of line connecting P1 and P2,
and line connecting P3 and P4. A1

X coordinate of intersection of line
connecting P1 and P2, and line connecting
P3 and P4.

Y coordinate of intersection of line
connecting P1 and P2, and line connecting
P3 and P4.

Distance from intersection (of line
connecting P1 and P2 and line connecting
P3 and P4) to origin.

X-coord:

Y-coord:

Distance:

1 Click [Angle 2.

a’ ‘1
——

Angle 2

2 Move the XY stage to align the center of the cross
line over the first point of one side.

3 Click [Define point].

%p Define point

4 Align the center of the cross line over the second
point on one side and click [Define point].

5 Repeat this for the first and second points on the
second side.

This displays the results in the measurement results
window.

Multi-point input (Page 9-97) can be used to

specify the sides.

9-89

ealy pue suoisuawig buunseapy E



ealy pue suoisuawiq Bulinseapy H

XY Stage Measurement (Optional)

Perpendicular lines

Measures the distance from a reference line specified by
two points to an arbitrary point.

Points to specify
P1, P2, P3 (multi-point input allowed for P1 and P2)

Measured items

Distance:  distance between line connecting P1 and
P2, and P3. LC
L,C/
Y
P3
P2

P1

1 Click [Perp.].

&

A

Perp.

2 Move the XY stage to align the center of the cross
line over the first point on the reference line.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point on the reference line and click [Define point].
This defines the line.

l Multi-point input (Page 9-97) can be used to
specify the line.
5 Align the center of the cross line over the point to
which you wish to measure the distance of, and
click [Define point].

This displays the results in the measurement results
window.

Repeat step 5 to measure the distance between
additional points and the reference line defined in step 4.

To stop measuring perpendicular lines, click
[Complete].

Define multi-point
input

‘ 9-90

Parallel lines

Measures the distance from a specified point to an average
line specified by two or more points.

Points to specify
P1, P2, P3 (multi-point input allowed for P1 and P2)

Measured items

Distance:  distance between line connecting P1 and

P2, and P3. LC

LC

Y P3

P2

1 Click [ParaLn 1].

A

Parallel

2 Move the XY stage to align the center of the cross
line over the first point on the reference line.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point on the reference line and click [Define point].
This defines the line.

Reference; Multi-point input (Page 9-97) can be used to
specify the line.

5 Align the center of the cross line over the point to
which you wish to measure the distance of, and
click [Define point].

This displays the results in the measurement results
window.

Repeat step 5 to measure the distance between
additional points and the reference line defined in step 4.

To stop measuring parallel lines, click [Define multi-
point input].

Define multi-point
Input
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Line to center distance 5 Align the center of the cross line over the first point

on the circumference of the circle and click [Define

Measures the distance from a circle to a point where a .
point].

perpendicular line dropped from the center of the circle

intersects a specified reference line. 6 Align the center of the cross line over the second

Points to specify point on the circumference of the circle and click

Line: P1, P2 (multi-point input allowed) [Define point].

Circle:  P3, P4, P5 (multi-point input allowed)
7 Align the center of the cross line over the third

Measured items point on the circumference of the circle and click
Measures these items with respect to the point where a [Define point].
perpendicular line dropped from the center of the circle This defines the circle and displays the results in the
intersects the reference line: measurement results window.

Distance: distance to center. LG Multi-point input (Page 9-97) can be used to
Longest distance: distance to farthest point on the specify the line and circle.
circumference. LL

Shortest distance: distance to shortest point on the

circumference. LS

1 Click [Ln-Cir dist].

e

L ]
e
W

Ln-Cir

i

2 Move the XY stage to align the center of the cross
line over the first point on the reference line.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point on the reference line and click [Define point].
This defines the reference line.
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XY Stage Measurement (Optional)

Perpendicularity

Measures the perpendicularity of the measurement line
with respect to a reference line, and the projected length of
an evaluation length of the measurement line projected on

the reference line.

Points and values to specify
Reference line:  P1, P2 (multi-point input allowed)
Measurement line: P3, P4 (multi-point input allowed)

Evaluation length: L (numeric entry)

Measured items
Angle : interior angle of a perpendicular line to the
reference line, and the measurement line. A1

Length : length of the Evaluation Length line L,

projected on the reference line. VT

L P4
A1P3
%

P2

P1

1 Click [PerpLn 2].

1

PerpLine 2

2 Move the XY stage to align the center of the cross
line over the first point on the reference line.

3 Click [Define point].

f Define point

4 Align the center of the cross line over the second
point on the reference line and click [Define point].

This defines the reference line.

5 Align the center of the cross line over the first point
on the measurement line and click [Define point].
This defines the measurement line. The [Set evaluation
length] dialog box appears.

9-92

6 Align the center of the cross line over the second
point on the measurement line and click [Define
point].

7 Enter the evaluation length and click [OK].
This displays the results in the measurement results
window.

Multi-point input (Page 9-97) can be used to

specify the line.
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Parallelism

Measures the angle (parallelism) of the measurement line
with respect to a reference line, and the length of a
measurement line based on an evaluation length thereof,
projected on a line perpendicular to the reference line.

\, Point

If the two lines do not actually intersect, the
measurement will take place as long as an
extension of the lines does intersect. The
measurement input mode cannot be canceled if
the extended segments of the line fail to
intersect.

Points and values to specify
Reference line: P1, P2 (multi-point input allowed)
Measurement line: P3, P4 (multi-point input allowed)
Evaluation length: L (numeric entry)

Measured items
Angle : interior angle of the reference line and the line
to measure. A1
Length : length of evaluation length L, projected on a

line perpendicular to the reference line. PA

1 Click [ParaLn 2]

//

Paraln 2

2 Move the XY stage to align the center of the cross
line over the first point on the reference line.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point on the reference line and click [Define point].
This defines the reference line.

5 Align the center of the cross line over the first point

on the measurement line and click [Define point].

This defines the measurement line. The [Set evaluation
length] dialog box appears.
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6 Align the center of the cross line over the second
point on the measurement line and click [Define
point].

7 Enter the evaluation length and click [OK].
This displays the results in the measurement results
window.

Set evaluation length

Eval length: 100.000 pm

Multi-point input (Page 9-97) can be used to

specify the line.

Delete

Delete

Delete the selected measurement line.

Delete ali

X

Del All

Deletes all measurement lines.
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Point (point/intersect coordinates)

Finds the coordinates of a specified point.

Points to specify
Point P1

P1

Measured items

X-coord: X coordinate of point.
Y-coord: Y coordinate of point.
Coordinate D: Distance in a straight line from origin.

1 click [Point].

Point

2 Move the XY stage over the point.

3 Click [Define point].

%f Define point

This defines the point and displays the results in the
measurement results window.

Midpoint (point/intersect coordinates)

Measure the coordinates of the midpoint of two specified
points.

Points to specify
Point: P1, P2

Measured items
X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.

Y

P2

XY

1 Click [Midpoint].

P

Midpoint

2 Move the XY stage to align points.

3 Click [Define point].

%f Define point

4 Repeat steps 2 and 3 for the second point.
This defines the midpoint and displays the results in the

measurement results window.
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Line-Line (point/intersect coordinates)

Measure the coordinates of the intersection of two specified
lines.

Points to specify
First line: P1, P2 (multi-point input allowed)
Second line: P3, P4 (multi-point input allowed)

Measured items
X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.

Y

P3 P2

X

1 Click[Ln-Ln].

L
—0—a

L

Ln-Ln

2 Move the XY stage to align the intersection of the
cross line over the first point on the line.

3 Click [Define point].

%p Define point

4 Align the intersection of the cross line over the
second point on the line and click [Define point].
This defines the line.

5 Repeat steps 2 to 4 for the two points on the
second line.
This defines the second line and displays the results in
the measurement results window.

Reference , Multi-point input (Page 9-97) can be used to
specify the lines.
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Line to circle intersection (point/intersect
coordinates)

Measures the coordinates of the intersection of a specified
line and circle.

\, Point  Although the line and circle do not actually
intersect, the measurement will take place as

long as an extension of the line does intersect.

Points to specify
Line: P1, P2 (multi-point input allowed)

Circle:  P3, P4, P5 (multi-point input allowed)

Measured items
X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.

P2

P3

1 click[Ln-Cir].

Ln-Cir

2 Move the XY stage to align the center of the cross
line over the first point on the line.

3 Click [Define point].

%p Define point

4 Align the center of the cross line over the second
point on the line and click [Define point].
This defines the line.

5 Align the center of the cross line over the first point
on the circumference of the circle and click [Define
point].

6 Align the center of the cross line over the second
point on the circumference of the circle and click

[Define point].
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XY Stage Measurement (Optional)

7 Align the center of the cross line over the third
point on the circumference of the circle and click
[Define point].

This defines the circle and displays the results in the
measurement results window.

Multi-point input (Page 9-97) can be used to

specify the line and circle.

This tool measures the intersection closest to
P5 (or the last point defined if entering multiple
points).

9-96

Circle to circle intersection (point/intersect
coordinates)

Measures the intersection of two circles.

Points to specify
First circle: P1, P2, P3 (multi-point input allowed)
Second circle: P4, P5, P6 (multi-point input allowed)

Measured items

X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.
Y P5
P6
P1
P4
P3
P2
X

1 Click [Cir-Cir intrsct].

==
5.

L% o
Cir-Cir

2 Move the XY stage to align the center of the cross
line over the first point on the circumference.

3 Click [Define point].

{ Define point

4 Align the center of the cross line over the second
point on the circumference of the circle and click
[Define point].

5 Align the center of the cross line over the third
point on the circumference of the circle and click
[Define point].

This defines the first circle.

6 Repeat steps 2 to 5 for the three points on the
circumference of the second circle.

This defines the second circle and displays the results
in the measurement results window.

Multi-point input (Page 9-97) can be used to

specify the circles.
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Multiple point input

B Multi-point input for lines

This method of input draws an average line of multiple
points obtained using the least-squares method.
Measurements are done with this average line. Additionally,
the total distance (straightness) of the two points farthest
above and below (or right and left) the average line is also
measured. (The straightness of a line entered in two points
will be zero.)

Line parallel to the average line ™~ p2 i
Average line basedon "= =--- (OZE E’f‘___

least-squares method ™ -.G\O§Q§

Line parallel to the average line

In example above, the straightness is the total of the
distance between P1 and the average line, and P2 and the
average line.

B Multi-point input for circles

This method of input draws an average circle of multiple
points obtained using the least-squares method. The total
distance (circularity) between the circle's closest and
farthest points from its center and the average circle is
measured. (The circularity of a circle entered in three points
will be zero.)

B Multi-point input procedure

1 Select the [Multi-pt input] check box.

The letter M will appear on the measuring tool icons
that support multi-point input.

L

-

:—{'ﬂ

Circle

2 Click a measurement tool icon to select it.
[ "Measuring with the XY Stage" (Page 9-86)

To stop using multi-point input and specify another line or
circle, click [CompMulti].

To stop using multi-point input and stop measuring, click
[Define multi-point input].
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Option Settings

Option settings

Cross line

Color: _] Width: 3=
[C] Edge detection

Measurement line

Color: E Width: 3

Background of wide image

Point color:

@ Black © White

Other

[T] Save the image automatically when defining each point

Hard disk\Documents

[C] Capture a wide image when measurement starts
Add images to the wide image when defining each point
Show axes

Include results box in the saved image

OK ‘ l Cancel

Cross line

These options change the line color and width.

The color of the cross line can be changed when it
detects an edge in the image.

Measurement line

These options set the line color and width, color of the
measurement point, and text format used to display
measurement numbers.

Background of wide image

Select a color (black or white) for the portions the image
does not occupy in the "Wide-area view" dialog box.
Save the image automatically when defining each
point

If this option is checked, the image is saved to the hard
disk as each point is defined.

Select the auto save option and the image format for
saving, then click [Ref...] and specify the destination
folder.

Capture a wide image when measurement starts
Check this option to capture a wide image when the XY
stage measurement starts.
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XY Stage Measurement (Optional)

¢ Add images to the wide image when defining each
point
This option links the current live observation image to the
image in the "Wide-area view" dialog box as each point is
defined.

* Show axes
This option displays the XY axes in the "Wide-area view"
dialog box. The intersection of the X and Y axes indicates
the origin.

¢ Include measurement results dialog when saving the
image
This option saves an image of the currently displayed
measurement results dialog with the observation image.
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Chapter1 0

Observing in 3D

Depth Composition and
3D View

When observing tall or embedded objects, it may not be
possible to focus on the entire object. Depth composition
displays an image of the entire object in focus by
composing images of the object recorded at different
distances. This allows you to observe the image in 3D from
different angles.

Types and Features of Depth Composition.......... Page 10-2
Live Depth Composition.........cccccocvvieeneennenne Page 10-2
Quick Composition and 3D .........cccceceeveernenne Page 10-2
Fine Depth Composition...........ccccceviiineenennnne. Page 10-2
Manual 3D composition ........cc.ccceeveiinieenineen. Page 10-2

Using Depth Composition .........cccceeerieeerieenineen. Page 10-3
Live Depth Composition...........ccccveveeeiiieeeenns Page 10-3
Quick Composition and 3D ..........cccccceeveennnne. Page 10-4
Fine Depth Composition..........cccceeeeviiiiereeninns Page 10-9
Manual 3D composition ..........ccceevveerieeeninenn. Page 10-14

3D VIBW...eeie e Page 10-15
Playing Back and Saving 3D Images.............. Page 10-15
Manipulating the 3D View .........ccccoeveieennnen. Page 10-16
Using Height/Fix Z/Rotation Guide in 3D View

................................................................... Page 10-17
Display Settings ......ccoocceevieiiniieeriee e, Page 10-17
Show Crop/Detail ........ccceeeiieiinieeiinieeeiiee e Page 10-18
Shape correction..........ccceevceeviee i Page 10-19

3D File Comparison VieW.........cccccevcueenieenieennens Page 10-21
Displaying 2 Files to Compare .........cccccceene. Page 10-21
Linking the 2nd Image........ccccoceeevveeeiieeennen. Page 10-21
Differential VIeW .........ccccoieiiie e, Page 10-22
Switching Sub Images.........cccoeveerienenennnnen, Page 10-23

Lighting Simulations...........ccccccviniiinininieneee Page 10-24

Point height (optional) .........cccccovriiiiiiiieiiieeee Page 10-25
Measuring height and distance easily ............ Page 10-25
Measuring heights of specified points............. Page 10-25
Other measurement toOISs..........ccceevveenieennnn. Page 10-26
Display Settings ......ccccevieereerieniie e Page 10-26

3D Profile Measurements (Optional) .................. Page 10-27
Names and Functions in the Window............. Page 10-27
Starting Profile Measurements....................... Page 10-29
Setting Profile Line .........coooviiiiiiiiieeeeee, Page 10-30
Setting Measurement Intervals ............c......... Page 10-35
2 line ComMPAariSON .......ccuuveeeieriieee e Page 10-40

Roughness Measurement(optional)................... Page 10-42
Line roughness measurement............c........... Page 10-42
What is Surface Roughness................c......... Page 10-45
Surface texture parameter definitions............. Page 10-47
Surface roughness measurement.................. Page 10-50
Surface Roughness Definitions...........cc........ Page 10-52

Volume Measurement (Option) .........cccceceeenneen. Page 10-55

Z Stage Control..........ccoeceriiiiiiiien e, Page 10-56
Adjusting Focus from the VHX MENU ........... Page 10-56

Measuring the Height between 2 Points ........ Page 10-57
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Types and Features of Depth Composition

Types and Features of Depth Composition

This chapter explains how to obtain images focused on the object, and provides an overview of each method and their

features.

Live Depth Composition

When moving the observation field, depth composition will
be performed automatically and a fully-focused image will
be displayed.

This method eliminates any additional operation to
complete depth composition and provides a new
observation style that does not require focus adjustment.

‘ ﬂ Live depth composition

Quick Composition and 3D

This function can generate images with the depth
composition and 3D image composition functions at high
speed and can be combined with the effects of glare
removal and HDR.

R:} Quick composition and 3D

Fine Depth Composition

This method captures the image in focus at different
heights, performs depth composition in fine resolution, and
constructs and displays 3D images. Compared to quick
depth composition, the image can be observed in higher

picture quality.

. .
% Fine depth composition

Manual 3D composition

The manual 3D composition can be started from an
arbitrary Z position. This composition does not include
unnecessary areas because you move the focus dial
manually to determine the composition range.

“2, Manual 3D composition
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Using Depth Composition

1 Adjust the focus to the lowest point of the object

Live Depth compOSItIOI'I using the FOCUS dial on the console.

Depth composition is performed automatically every time

that the observation field is moved.

DOWN <C<_3>> UP

Hiness

2 Press the [LIVE DEPTH UP] button on the console,
or click [Depth UP] from the VHX menu followed by
[Live depth composition] - [Auto Comp Mode].

 VHX MENU

Images are acquired e e

at different focal Q‘O_ O ' P

planes instantly and @ (4‘ = o

the depth BN D &

composition image j oo @ 2

is displayed 5

automatically. FEVENCE e
=}
W
o

Depth UP > Live depth composition

Move the Z stage upwards automatically

to perform depth composition.
[ Live depth composition 4
& Quick composition and 3D
2 Fine depth composition

Always check the composition start position

"% Manual 3D composition
Deptn P
n* I 282 stage control

o|F

The Z-axis stage moves and the depth composition
image is displayed in the observation window.

| [Reference ] * To save the depth composition image, press
the [REC] button on the console or click
[Rec] on the on-screen menu options.
¢ To turn OFF the live depth composition
function, click [Auto Comp Mode] again to
clear the selected state (yellow).
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Using Depth Composition

3 When the composition range is insufficient, you
can adjust the the range to one of three levels with
the adjusting button. Depth composition is performed by simply moving the focus

\ ot When the depth composition completes, a from the lowest point to the highest point of the area to be

guide indicating the object silhouette observed. By moving the focus at a fixed speed, height
appears on the right side of lens'
movement adjusting button. If the upper
limit is not above the silhouette, you may makes 3D observation poss|b|e
broaden the composition range by
pressing the lens' movement adjusting
button.

Quick Composition and 3D

information is available when the image is in focus which

Amount of movement @

If the full image is not focused, use the cross
section to change the composition range.

Using the powered
Z-axis to move the
lens height from the
bottom to the top,
produces a depth
composition image.

Composition range wide

131

< 3D Display

To display the 3D image, click [3D Display] (Page 10-
15).

10-4 - Digital Microscope VHX-6000 User’s Manual -



Using Depth Composition

Moving the Z-axis automatically 4 ciick [3D View).
The image is displayed in 3D (Page 10-15).

The Z-axis motorized stage, such as VHX-5650, is * To stop midway and redo the depth composition from

required. the beginning, click [Reset].
\, Ppoint [f the lens being used does not support the * To exit the 3D View, click [Close].

automatic lens/zoom recognition function, it « To save the depth composition image, click [Save].
must be registered before executing
composition. Specify the lens power in the
status bar. "Preparing to Measure" (Page 9-5) 5 Click [Back].
[ Bl Pause ‘ ‘ i8] rec ‘ ‘ o x0 v \ B Detail mode

B Simple mode 1 Pressthe [DEPTH COMPOSITION & 3D] button on

1 Press the [DEPTH COMPOSITION & 3D] button on the console, or click [Depth Up] from the VHX

the console, or click [Quick composition & 3D] MENU and then [Quick composition and 3D].

under [Depth UP] from the VHX MENU.

VHX MENU

| VHX MENU D500 MENU e
0y Easy mode. P
1; l [l Live depth composition ‘
Easy mode e —————— ’_ S
Lighting AL - 1
i g' & Quick composition and 3D ‘ MTWS | % Fine depth composition
kﬁ@ £ Fine depth composition ‘ 5 W |
o % Manual 3D composition §
| 887 stage control
Depth UP I T £
Z stage control
2 I
2 Adjust the focus to the lowest point of the object 2 ciick [Detail mode].

using the FOCUS dial on the console.

Detail mode

Lens name: ZS20 Normal image

Tilt: 0Deg (locked) Stage rotation: 0Deg
ii Pause | | Ii;@ Rec ‘ ‘g X20 v

3 Click [Settings...].

DOWN <<<_3>> UP

3 Click [Exec Comp].

4 Back 4 Step 1: Set Z-stage movement
4 Step 1: Move to the start point Click 'Settings' to set the composition method
Use the focus dial on the console to move the Z stage and range.
to the bottom of the target. =
Current settings Current: 36220.00um
‘ Upper limit: 40000.00pm
@ t Lower limit: 20000.00pm

Move mode:  Up from current
'ertical pitch: Auto 38.50pm

4 Step 2: Execute composition

Press the 'Depth Composition & 3D" button on the The [Z Stage SettlngS] dla|Og bOX appeal’S
console. The Z stage will automatically move
upwards and depth composition will start.

When the depth composition is complete, the depth
composition image appears in the observation window.
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Using Depth Composition

4 Select [Up from current] for the Move mode and
[Auto] for the Vertical pitch.

Z stage settings

Set the movement mode and
movement pitch for depth
composition.

Move mode

@ Lower to upper limit

{‘C’- Move up from current posi‘tion)

Set the composition range.

E Vertical pitch
.
40000.00um © Manual
] 8
=} =8
Current:
500.00
36220.004 .
[ ] 8 —
= 20000.00pm
3 &
4

l * You can also select [Lowlimit to Uplimit] at
[Move mode].
* [Vertical pitch] can be set manually.

Click [Close].
The [Z stage settings] dialog box closes.

6 Click [Option...].

4 Step 2: Execute composition

Click the 'Exec Comp’ button to start composition.

G Exec Comp

The [Composition Options] dialog box opens.

7 Set the image format and depth composition

option.

Compaosition Options @
Image format

@ Mormal
© HDR
' High Resolution HDR
© Glare removal
Depth compaosition options

Correct 3D linearly

[ oK l l Cancel I

Image format

Generally, [Normal] is selected. To make height
differences and gradation of surface clearer, select
[HDR] (Page 7-7) or [High Resolution HDR] (Page 7-7).
To perform composition while suppressing glare, select
[Glare removal] (Page 7-11).

You can also set HDR, high resolution HDR or

glare removal before executing Quick
Composition and 3D display.

Correct 3D linearly
Checking this option makes it easier to convert objects
to 3D when the object is tilted or has very few patterns.

Click [OK].
The [Composition options] dialog box closes.

Click [ExecComp].

4 Step 2: Execute composition

Click the 'Exec Comp’ button to start composition.

The Z-axis stage moves and the depth composition

image appears in the observation window.
To stop the process midway or to start the depth
composition, click [Reset].
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Using Depth Composition

10click [3D Display].

Depth UP

Result display
Depth composition is complete.
[I < 3D Display ]]

I ]E Show Depth Comp ]

| B save ]

[

Lens name: 7520

=~ UDeg (locked >tage rotation: UDeg

i poue ig) rec o ox v

The 3D image (Page 10-15) appears.
¢ To exit the 3D display, click [Close].

* To save the depth composition image click [Save].

11 click [Back].

Moving the Z-axis manually

Manual motion is available when the Z-axis motorized stage
is not connected.

\, Point If the lens being used does not have the

automatic lens/zoom recognition function, the
magnification must be set before executing
composition. Specify the lens power in the on-
screen menu options. See "Preparing to
Measure" (Page 9-5)

X20 Y‘

[ T H i |

1 Click [Quick composition and 3D] under [Depth UP]
from the VHX MENU.

VHX MENU

| ;:B Depth UP
sy mode P T —— o
‘ ..( n Live depth compasition o
L 7]
Lighting s
— \,;‘ Quick composition and 3D 2
= s
g %I Fine depth composition ‘g
i 5
™ "5 Manual 3D composition w
< o

Depth UP

W ,a ﬁ Z stage control

]

2 Adjust the focus to the lowest point on the object.

4 Step 1: Move to the start point

Move the Z-stage to

bring the bottom of the =
target into focus. I ( %
——

3 click [Option...].

4 Step 2: Execute composition

Click the 'Exec Comp’ 2
button. DEPTH
COMPOSITION
*) The 'Depth L]

Composition & 3D
button on the console
can also be used.

Q:g Exec Comp

Adjust focus to the lower focal plane of the sample.

The [Composition Options] dialog box appears.

- Digital Microscope VHX-6000 User’s Manual - 10-7



ae ui buinesqo E

Using Depth Composition

10-8

4 Set the image format and depth composition

option.

Compaosition Options @
Image format

@ Normal
2 HDR

O Glare removal

Depth composition options

Correct 3D linearly

[ oK l l Cancel ]

Image format
Generally, [Normal] is selected. To make height

differences and gradation of surface clearer, select
[HDR] (Page 7-7). To perform composition while
suppressing glare, select [Glare removal] (Page 7-11).

| | Reference ] You can also set HDR or glare removing in
advance before executing Quick 3D display.

Correct 3D linearly
Checking this option makes it easier to convert objects

to 3D when the object is tilted or has very few patterns.

Click [OK].
The [Composition options] dialog box closes.

Open the advanced menu and set height range for
the sample.

Enter the approximate speed for the lens
movement.

An image is built from the bottom to the top of the
height range defined.

Details @

Enter the approx. Z-shift per second.

105005 pm

7 Click [Exec Comp] and move the lens from the

bottom plane of the sample to the top plane.
Move it with the speed set at step 6.

4 Step 2: Execute composition

Click the 'Exec Comp' /5.
button. DEPTH
COMPOSITION
*) The 'Depth &30

Composition & 3D
button on the console
can also be used.

Adjust focus to the lower focal plane of the sample.

l A progress bar will appears. Move the stage
while the progress bar is moving.

* If the moving completes before the progress
bar ends, the 3D image will appear when
you click [View composition results].

* To stop the moving midway, click [Reset].

* To save images (Page 10-15), press the
[REC] button on the console or click [Save].

When the highest point of the target object is in
focus, click [View composition results].

The result of depth composition appears.

If [HDR] was selected at the composition option, the
high dynamic range setting window will appear. Make
adjustments and click [3D View] to show the 3D image.

Click [3D Display] or [Show Depth Comp].
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Fine Depth Composition Moving the Z-axis automatically

The Z-axis motorized stage, such as VHX-S650, is

This method captures multiple images in focus at different .
required.

heights, performs depth composition to produce a single,
focused image and then composes and displays a 3D

\, Point If the lens being used does not have the
automatic lens/zoom recognition function, the
magnification must be set before executing
depth composition. Specify the lens power in
the on-screen menu options. See "Preparing to
Measure" (Page 9-5)

N EEE

image. Even if the Z axis is moved manually, the height 2
information is explicit so that images can be composed in
high picture quality.

1 Adjust the focus to the lowest point of the object
using the FOCUS dial on the console.

IR

DOWN <C<_3>> UP

ae ui Buiniasqo

2 Click [Depth UP] from the VHX MENU and click
.~ 2nd shot [Fine depth composition].

- VHX MENU

£ Fine depth composition

%%, Manual 3D composition

817 stage control

Last shot 3 Click [Settings...].

4 Step 1: Set 7-stage movement

Click 'Settings' to set the composition method
and range.

Current: | 36213.80pm
Upper limit: ’Wnopm
Lower limit | 20000.00pm

Move mode:  Up from current

(ertical pitch: Auto 3850.00pm

The [Z stage settings] dialog box appears.
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4 Select [Up from current] for the Move mode and 7 Set the image format and depth composition
[Auto] for the Vertical pitch. option.
Z stage settings Compaosition Options @

Set the movement mode and
movement pitch for depth i
composition. @ Normal
Move mode

Image format

© HDR

@ Lower to upper limit

' High Resolution HDR
[‘é- Move up from current position] )
@ Glare removal

Set the composition range. . .
Depth compaosition options

Y s :
Vertical pitch Correct 3D linearly
.

40000.00pm ® Manual [ oK l l Cancel I
[ ] B8
T —4H @
C it
uren 500,00 Image format
s B 36213.80pm

Generally, [Normal] is selected. To make height

L differences and gradation of surface clearer, select

8
=S [HDR] (Page 7-7) or [High Resolution HDR] (Page 7-7).
To perform composition while suppressing, select
* You can also select [Lowlimit to Uplimit] at [Glare removal] (Page 7-11).
[Move mode]. ) )
« [Vertical pitch] can be set manually. You can also set HDR, high resolution HDR or

glare removing in advance before executing

Quick 3D display.
5 click [Close].

. , Correct 3D linearly
The [Z stage settings] dialog box closes.

Checking this option makes it easier to convert objects
to 3D when the object is tilted or has very few patterns.
6 Click [Option...].
4 Step 2: Start capture 8 Click [OK].

Click the "StartCapture” button to start recording. The [Composition OptionS] d|a|Og bOX C|OS€S.

The [Composition Options] dialog box opens.

9 Click [Start capture].

4 Step 2: Start capture

Click the "StartCapture” button to start recording.

The Z-axis stage moves and the depth composition

image appears in the observation window.
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10 7o display the 3D image, click [3D Display].

Depth UP Result display

Depth composition is complete.
[[ < 3D Display }]

I ]E Show Depth Comp ]

[ Bse ]

The 3D image (Page 10-15) appears.
* To exit the 3D display, click [Close].

* To save the depth composition image, click [Save].

11 To recreate the depth composition image, click
[Back].
Delete all the captured images before recreating the
depth composition image.

Moving the Z-axis manually

Move the Z-axis manually when the Z-axis electric stage is

not connected.

\, Point If the lens being used does not have the
automatic lens/zoom recognition function, the
magnification must be set before executing
composition. Specify the lens power in the
status bar. "Preparing to Measure" (Page 9-5)

[ If pause H '@i}jf{ec ma X320 yl

1 Click [VHX MENU] - [Depth UP] - [Fine depth
composition].

VHX MENU

ga Depth UP
o n Live depth compaosition
e 4
<& Quick composition and 3D

%;_! Fine depth composition

'J:; Manual 3D compasition

Depth UP

(e

LI Z stage control

i

2 Adjust the focus to the lowest focal plane of the
target.

4 Step 1: Move to the start point

Move the Z-stage to
bring the bottom of the
target into focus.
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Using Depth Composition

3 Specify the recording pitch. 5 Set the image format and depth composition
To account for depth-of-field variation caused by the option.
magnification used, enter an appropriate recording
pltCh Compaosition Options @
Image format
. @ Mormal
4 Step 2: Capture image
Enter the minimum recording interval for the © HDR
Z-direction. Raise the Z-stage by the input recording _ : :
interval and then click the 'Capture’ button. © High Resolution HDR
Repeat this until the top has been reached. Gl |
are remova
[Rec intrvl: 1000 - pm]
o, @ s Depth composition options
= Correct 3D linearl
iegl y
Capture
l Ok l l Cancel
i
=
Image format
€3 Generally, [Normal] is selected. To make height
g differences and gradation of surface clearer, select
[HDR] (Page 7-7) or [High Resolution HDR] (Page 7-7).
To perform composition while suppressing, select
o =113 (a2 [Glare removal] (Page 7-11).
Reference -/ You can also set HDR, high resolution HDR or
glare removing in advance before executing
4 Click [Option...]. fine depth composition.
The [Composition option] dialog box appears. Correct 3D linearly

Checking this option makes it easier to convert objects
to 3D when the object is tilted or has very few patterns.

6 Press the [REC] button on the console, or click
[Capture].

This will save the current image.

7 Move the lens by the amount specified as the
recording pitch in step 3.
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8 Repeat steps 6 and 7 until you have captured the 9 Click [Exec Comp].
highest point of the object in focus.

4 Step 3: Execute/show composition

. Click the "Exec Comp’ button.
4 Step 2: Capture image £

4
L N Exec C
Enter the minimum recording interval for the R

Z-direction. Raise the Z-stage by the input recording

interval and then click the 'Capture’ button. The fine depth composition result is displayed.
Repeat this until the top has been reached. If [HDR] or [High Resolution HDR] was selected at the
Recintrvl: 1000 v Hm composition option, the settings of [High dynamic
No. of images : 3 range] or [High Resolution HDR] appears.
C'ﬁ'}% 10 7o display the 3D image, click [3D Display].
o= Depth UP > .. > Result display
Block 5:“ Captured I;'n‘age 001 = Depth composition is complete.
[[ < 3D Display ”
k‘f&' l [E5] Show Depth Comp l
Del All
4 | A save l
Captured Image 002
The 3D image (Page 10-15) appears.
¢ To exit the 3D display, click [Close].
* To save the depth composition image, click [Save].
Block Save

11 To recreate the depth composition image, click
[Back].
Delete all the captured images before recreating the

Names the captured images and save them in a batch.
The destination folder, file name prefix, and image

format can be specified. o
depth composition image.

Delete All
Deletes all captured images.

=]

g

Deletes the selected images.
Multiple selection is available.

=/

Moves the selected image up in the list.

=]

Moves the selected image down in the list.

Sorts the images by name in ascending or descending
order.
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Manual 3D composition

The depth composition can be started easily and quickly from any position you want. You do not need to adjust the start

point.
Use the console to move the Z stage so as to bring every part of the image into focus. 3D images can also be created this

way.

Depth UP > Manual 3D composition

4 Step 1: Execute composition

Click the 'Start Comp’ button and use the focus
dial on the console to move the z stage.

ey Of |

g o ™

= =2
EA_Startcomp

1 Click [Depth UP] from the VHX MENU and click
[Manual 3D composition].

2 Click [Start composition].

3 Move the focus dial up and down within a range
you want to compose.
You may move up and down repeatedly.

4 Step 2: View composition results

Maove the focus position up and down. When the
entire screen is focused,
click the 'View Composition Results' button.

a A
e

DOWN <<C_ 33> UP

0

‘ ";':",View composition resuits | | 6 Reset |

4 Click [View composition results].

l ¢ This function is not applicable to manual Z stages.
* This function cannot be used together with the

HDR and the glare eliminating function.
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3D View

The 3D view allows you to play, display, and observe compiled 3D images and 3D image data saved in the album.
Displaying an image in 3D provides powerful observation from various directions to reveal scratches (dents), foreign matter

(protrusions), and dirt (surface irregularities) otherwise difficult to detect in a 2D image.

Playing Back and Saving 3D
Images

Playing back 3D images

Recording in 3D automatically displays a 3D image. 3D
images saved in the album are played in 3D.

1 Sselect [Album] from the VHX MENU.
The album screen appears.

[ vexwmenu 500 MENU

o CED
@ 24

Eymode .
e View

- ‘ R Improve image
Lighting

el \ GFroass |
Rec settings ——
Tt Compare images
M | Capture
&) T
Depth UP =
a "I Reproduce rec settings ‘
o=ty ‘ Je. Open a saved image ‘
3 Measure
Mult-lighting —
9 e r—
View/Comment

W
Album

=
2 Select any 3D image from the images stored in the
album.
The "Confirm playback of 3D image file" dialog box
appears.
Click [3D playback].

Confirm playback of 3D image file ==

Select playback method of 3D image file.

[ 3] 3D playback I \ K§) 2D playback

Reference; ¢ The 3D symbol appears on thumbnails for

3D images.

The 3D symbol appears in the preview

information window.

3D jpg

To exit the 3D View, click [Exit] at the bottom

right of the screen.

If you selected [2D playback], the front view
of the recorded (saved) image is shown. A

3D image can also be played as a 2D
image if it was saved while being rotated,
zoomed, or shown with a scale in 3D view,

\, Point If the [Confirm playback method of 3D
image file] option is turned OFF in the
Album [Options], the 2D playback will start
without displaying the "Confirm playback
of 3D image file" message.
"Confirm playback method of 3D image
file (3D/2D)" (Page 6-17)
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Saving 3D images

Saving the image observed in 3D to the hard disk.

1 click [Save].

The [Rec] dialog box appears.

ae ui Buiniasqo E

Save

Folder location: ~ Hard disk\Documents

S-cs Hard disk
Data folder
Documents

Filename

& 002jpg

H 131028avi
&/131028-01jpg
&/131028-02pg
&/131028-03jpg
&/131028-04pg
&/131029-01jpg
&/131029-014jpg
&/131029-02pg
&/131029-03jpg
&/131029-04pg
&/131029-05,jpg
&/131029-06.jpg
&/131029-07jpg
&/131029-08pg
&/131029-09jpg

7] Image Format

© JPEG(*jpg)

TIFF(*tif)

Save 3D Info

New Folder | Filename;

Cancel

2 Check the [Save 3D Info] option.

3 Enter the file name and click [Save].

Fropertes...

Save 3D Info
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3D View

Manipulating the 3D View

3D images can be rotated, zoomed in and out, and moved
by using the wheel button on the mouse. All operations are
executed using the center of the screen as the reference
point.

\, Point

If the image falls outside the view while
manipulating it, click [Reset] or double-click the
right mouse button. This will return the view to
its initial state.

[7] Scale
O Fix Z

-
[7] Rotation guide

Show rranddatail

| | Reference ] The speed used to turn, zoom, and move an image
is proportional to the speed at which the mouse is
dragged.

Turn

To turn the image, hold the left mouse button down and
drag it up, down, left, right, or diagonally. If you release the
button while dragging the mouse, the image turns
continuously.

(To stop turning continuously, click the left mouse button.)

10-16

Zoom in

To zoom in on an image, drag the mouse down while
holding the wheel button down.

If you release the button while dragging the mouse, the
view will continue zooming in.

(To stop zooming continuously, click the left mouse button.)

Zoom out

To zoom out of on an image, drag the mouse up while
holding the mouse wheel button down.

If you release the button while dragging the mouse, the
view will continue zooming out.

(To stop continuous zooming, click the left mouse button.)

Move

To move the image, hold the right mouse button down and
drag it in the desired direction: up, right, left, right, or
diagonally.

To move in the Z axis, turn the mouse wheel.
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Using Height/Fix Z/Rotation Guide in
3D View

These options change the height of the 3D image, and set
the axis of rotation guide and rotation limit.

3D MENU
CE VX MENU > View 4o |
View Height
& 100
< g ‘_J
Point height
- Display Settings
Profile $iNormal
« Monochrome
lad Height/Color
Valume
o
Rough -
“hige [¥] Scale
l’ I FixZ ‘7
= Reset |
Fighting [7] Rotation guide ]
E"' ‘ Show crop/detail |
Side Album ——
‘ Color image pasted |
m [Height]

This option changes the display scale in the height direction
of the 3D image.

To view by extending the height from a reference value of
100, drag the slide bar to the right.

m [Fix Z]

* Checking this option turns and moves the image with the
Z axis fixed. Hold the left mouse button down and drag to
turn while keeping the Z axis fixed. Hold the right mouse
button down and drag to move the object.

3D MENU

B [Rotation guide]
* When this option is checked, the X, Y, and Z axes are
shown when the 3D image is dragged.

- Digital Microscope VHX-6000 User’s Manual -

Display Settings

These settings allow for a scale or a topographical height-
color overlay to be displayed.

Displaying the scale

1 Check the [Scale] option on the display settings.
The [Scale] appears on the screen.
The height anywhere on the cross-section can be
measured by pinching the upper and lower planes on
the area to be measured by dragging the [®] and [®] on
the Y-axis of the scale.

Turn the image for a better view.

30 MENU

-

Displaying as monochrome

1 Select [Monochrome].
Texture of surface is removed to make the height
differences clearer. By combining this with lighting
simulation, greater clarity can be achieved.

T

Height

100

Display Settings

Normal

© Monochrome

Height/Color
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Indicating height in color

1 Check the [Height/Color] option.
This enables the slide bar for height and color.
Moving the slide bar toward [Height] color codes the 3D
image according to its height.

Moving it toward [Color] displays the color of the object.

e e 3
Height
100
U

Display Settings

© Normal

© Monochrome

@ Height/Color

[Height g Color

3D MENU

ae ui buinesqo E
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Show Crop/Detail

This tool allows you to crop a portion of the 3D image and

observe or save it.

This is useful for observing portions of a 3D stitched image.

1 Display the 3D image.
Display the 3D image using the depth up function

(Page 10-2), or the album function (Page 6-2).

2 Click [Show crop/detail].
The [Crop/detail display settings] dialog box appears.

ol
¥
Paint height
a
ot

-
Volume

o

Roughness
Lighting
| &

Side Album

VHX MENU > View

3D MENU
§mBack ‘

Height
100
U
Display Settings
© Normal
Monochrome
Height/Color

[ Scale

O FixZ
‘ Reset

[] Rotation guide

[ Show crop/detail

Color image pasted

Crop/detzil display settings

=

*) Specify the range to be cropped
Once the 3D stitched image is
cropped, more detailed height data
will be displayed.

‘ Reset H Apply H Close

3 On the image in the crop/detail display settings

dialog, specify the framing box size to encompass

the area to be enlarged.

An enlarged view of the specified area appears.

To return to the entire view, click [Reset].

Crop/detail display settings

will be displayed.

*) Specify the range to be cropped.
Once the 3D stitched image is
cropped, more detailed height data

et

[ Reset H Apply H Close
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3D View

4 Click [Close] on the [Crop/detail display settings] 2 Click an area that should be level.
dialog box.
The enlarged image can be turned and moved using
the mouse.

To observe a different location, click [Show crop/detail]

again. The clicked area is gradually painted with the “area
To save the cropped 3D image, click [Save] from the color “
on-screen menu options. The area to be painted with each click can be adjusted
[T "Saving 3D images" (Page 10-15) with the [Adjust extraction range] slider.
Click the image to specify the plane you want to
select.
Shape correctlon Adjust extraction range
= v
This function corrects the tilt of a 3D image for display.
This function is useful when observing or measuring height Display Settings
differences on the surface of an object that lies at an angle. H”Ei:“““"" . -
eight [, olor
It is also useful when observing height differences on the )
Area color:
surface of a sphere or cylinder. e .
V] ec rea
Shape correction B U
3 as required, you may adjust the [Height/Color]

display and the [Check area] display.

Correcting tilt of a planer area 4 cick[c .
IC orrect].

1 click [Siopel.
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3D View

Correcting shapes of sphere and cylinder

Use this function to check height differences on the surface
of a sphere and a cylinder.

1 Specify the correction strength with the slider.

2> Sphere/cylinder correction « Back

Specify correction strength.

=10

m 2 Click [Finish].

ae ui Buiniasqo

This makes it easy to evaluate height differences on the

surface of a sphere.
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3D File Comparison View

3D File Comparison View

This feature allows you to tile two 3D images, turn them simultaneously, and display their differences. You can compare two
recorded images or use the current image on one side.

Displaying 2 Files to Compare Linking the 2nd Image

1 . . The images you wish to compare can be linked so that both
Display the first image. ) ]
. . . . images turn and move simultaneously.
Display the 3D image using the depth up function

(Page 10-2), or the album function (Page 6-2).

Link mode

2 Open the [Compare] menu and click [Compare]. o ] ]
Linking the main and sub image allows you to turn and

3D Compare (=) zoom in and out of both images together.

=)

1 Click [Link mode].

The [Select a file for 3D comparison] screen appears. -
3D Compare

3 Select the second image to compare, and play it T
back as a 3D image. | switchsubfoider |
For 3D HDR images, adjust high dynamic range and
click [3D playback]. [ sasme |

This automatically matches the angle and

30 MENY

e magnification of the sub image to the main image.
= To exit 3D linked mode, click [Link mode] again.

3D MENU

==

Main screen Sub screen

2 Operating the mouse on the main image causes the
sub image to turn, zoom in and out, and move at
the same time.

Refer to Manipulating the 3D View (Page 10-16) for
details.
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3D File Comparison View

Set Sync Differential View

Before linking the main and sub images for comparing, you
Differential view overlays the main and sub image and

can correct recording differences, such as angle and

. . . , highlights the height differences in color.
position differences, and then synchronize the two images.

1 . ] . 1 Display the main and sub images to observe on the
Adjust the angle of the main and sub images to

. 3D comparison mode screen.
make them easier to compare.

3D MENU

3D MENU

2 2 Click [Dift.].

Click [Set Sync].
The left screen shows the sub image overlapped on the

This sets the current angle and position as the o ) ]
main image, and the right screen shows the height

reference point for link mode.
differences highlighted in graduated colors.

]
o
]
o
=
s
5
Q
5
»
O

3D Compare @

Diff.
Switch subfolder
Link mode

\, Point Set Sync cannot be used if Link mode is
ON. Release [Link mode] first, then use Set
Sync.

3D MENU

3 click [Link mode].
. . . Reference; Images intended for comparison should be
This begins 3D Link mode. recorded under the same conditions, i.e.,

To release linked mode, click [Link mode] again. recording size, angle, lens, etc.
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3D File Comparison View

Manipulating the main image and sub
image in link mode

Manipulate the images by operating the mouse on the sub
image shown on the right.

The main and sub images will both turn and move together.

Manipulating only the main image

Operate the mouse on the main image shown on the left.
The sub image on the right screen cannot be turned or

moved.

(EEEEEED

- Digital Microscope VHX-6000 User’s Manual -

Switching Sub Images

Switching the sub image.

1 Click [Select sub] on the 3D comparison mode screen.
The album screen appears.

foj

T ) ) )

2 Select the sub image to display from the album,
and play it back as a 3D image.
The screen returns to the 3D comparison mode and
displays the selected image as the sub image.

3D MENU
w5 v -

| | Reference | To select another image for the main image, go

back to selecting a file for 3D comparison. Click
[Exit], then select the image to display from the
album and play it back as a 3D image.
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Lighting Simulations

Lighting Simulations

This features allows you to observe the surface of the object in greater detail by applying virtual lighting from various

directions and brightness levels on the 3D image.

1 Display the 3D image.
Display the 3D image using the depth up function
(Page 10-2), or the album function (Page 6-2).

2 Select [Lighting].

3D MENU
(@R Hx MENU > Lighting 3 [gmBoc
View | Brightness
‘:rp Dark 8 Bright
Pointheight | Gloss

gb Weak % Strong
Profile Move target

- 3D Shap:
Volume @ Light

el 3D Shape/Light

Light display

Light/plane
| & Register/restore display status

Side Album
2 Reg. Settings A Apply ‘

3 The [3D Lighting] symbol appears in the center of
the image.
You can change the orientation of the light by dragging

the light over the image.

®e o

10-24

3D lighting settings

B Brightness
Adjust the brightness of the light by dragging the slider bar.

B Gloss
Adjust the glossiness of the object by dragging the slider
bar.

B Move target
Specify whether mouse movements move the object or the

light.

3D Shape : Only the object moves. The lighting
direction does not move.

Light : Only the lighting direction of the light
moves. The object does not move.

Shape/Light : Both object and light move together.

B Light display
Specify whether to show/hide the light beam.

Hide : Hides the light beam. The light will still emit
light.
Light : Shows the light beam.

Light/Plane : Shows the light beam and the coordinates

of the beam.

B Register/restore display status

This command registers the lighting direction and the
position and rotated angle of the object.

Reg. Settings : Registers the current settings.

Apply

| |Reference ] Saves the settings active when [Reg. Settings] is

clicked. Use [Apply] to restore the display status.

: Reads and applies the registered settings.
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Point height (optional)

Point height (optional)

This function can measure a height of 3D images by simple operations.

\, Point The separately sold “3D Profile Measurement Application” (model VHX-H4M) is required to perform the point height.
Install the software previously.

3D MENU
Measure Result = 2 S —
— = % VHX MENU > Point height [gmBeer |
nlarge | Save CSV.. |
9 View | Measurement Tools @
Me Result
casure: sl 4 Measure the height and distance of 2 points.
Distance betwe... 1408.40um & -
Point-to-point.. 50.19um  Point height e
Pointheight ~ 0.02um F ! ] ~ | HLA 1A 1_1 .
: R & e
v - Height @) ) Aln- i
5 Profile SRR Xy
¥ Measure the height of the specified points
Volume )
s Specify a base plane..
{2 I —
" J8bopess 2
. 669.350M il v
[4)Z : 668 o4 e Al
Lighting 0 i e
| B
A5pm Side Album | X7 b &
#1052 g
21X Delte | | DelAl
4 ([ pete ] || patan |
Assist tool o]
|
o |
Macpt | | Minpe
Display Settings @
[¥] Mesr result window
7] Mesr value on screen
7] Display the base plane on the screen
Details. @
9 Height/Color
Heig! 0} Color (@]
" o
B! M [72]
e Line Format... Text Format... m
o <
beip &3 Quitap 5_
OF (v T rpsm— == @
swe || Color/Unit
B By || Koo || a9 5

! . . 1 Click [Specify a base plane...].
Measuring height and distance

e a s i I Specify a base plane =)
y Specify a base plane (Z = 0) for
measurement.
Height

@ Specify with a rectangle
) Specify with points

Use the Z stage reference

Height (Z)

Click two points on the screen ta
J specify the reference plane.

Height between two points are measured.

Distance
If [Specify with a rectangle] and [Specify with points]

= are selected, specify the area to be a base on the
screen.

If [Use the Z stage reference] is selected, the lowest Z
position in the 3D composition will be set as the base.
[Use the Z stage reference] cannot be used when the
shape correction and replay from the album are

Distance between two points are measured.

Measuring heights of specified

points performed, because there is no effective information on
the Z stage.
Measure the height of the specified points
| Specifyabase plane.. | 2 Click [Point height] and a point you want to
2 measure the height.
SER zl T‘ The height measured from the base is displayed.
height -
0 i e
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Point height (optional)

Other measurement tools

Delete
Deletes the selected measurement results.

Delete all
Deletes all measurement results.

Max. height and Min. height
Displays the highest and lowest points in the selected area.

Assist tool

@
&>

Display Settings

Display Settings ()

Mesr result window
Mesr value on screen

Display the base plane on the screen

Details @
Height/Color
Heigt 9] Color

l Line Format... ] [ Text Format... I

Displaying measurement values on the screen

Measurement values are displayed on the screen.

Displaying the measurement result window

Measure Result @
[T] Enlarge Save CSV...
No. Measure Result
1 Point-to-point height (Z) 124.04pm
2 Distance between 2 points (XY} 1979.51pm
3 Point height -59.19um

< . | *

* No: Corresponds to the label (subscript)
displayed next to the measurement line.

* Measure: Displays the measurement item.

* Result: Displays the measurement result.

e Enlarge: When checked, enlarges the text size.

e Save CSV...: Saves the measurement result as a

CSV formatted file.

10-26

Indicating height in color

Height/Color
Heigt J Colar

[ Line Format... ] [ Text Format.. l

When the [Height/Color] option is checked, you can operate
the slider.

Height: The 3D image is color coded depending on its height.
Color: The 3D image is displayed with the color of the target.

Line Format

.
Line Format [

@ Paint height: ‘
Assist lines: -
35

2 points:
Assist tools:

Width:

0K Cancel

To change the display settings such as dimension lines,
click the [Line Format].

Text Format

Text Format =)

Character settings -
Font Font..

Character background -
Color
[¥] Transparent

Preview

‘ 0K ‘ I Cancel I

To change the text colors and background colors such as
measurement results, click the [Text Format].
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3D Profile Measurements (Optional)

3D Profile Measurements (Optional)

3D measurements allow you to measure cross-sections of 3D images.

\, Point

The separately sold “3D Profile Measurement Application” (model VHX-H4M) is required to perform 3D profile

measurements. Make sure this application is installed beforehand.

Names and Functions in the
Window

This section explains the names and functions of each part

of the window used to measure 3D profiles.

The content of the display will vary based on
the function being used.

\, Point

) (3)

—(4)

(6) @) ®)©

(1) Measurement results

Lists profiles and elements placed on the image and
measurement results.

[ "Profile/Measurement List" (Page 10-28)

(2) 3D display area

Displays a stereoscopic shape of the target object and the
cross section of the selected profile. You can change and
manipulate the 3D image display.

] "Manipulating the 3D View" (Page 10-16)

(3) Image display area

Displays an image of the target object when you see it
perpendicular to the reference plane. You can set a profile
line on this image. You can also change the display type of
the image.

(4) Profile tool
Contains buttons to draw various profile lines, such as a
straight line or a circle.

(5) Measurement tool
Buttons used to measure the interval specified by the profile

are displayed.

- Digital Microscope VHX-6000 User’s Manual -

(6) Profile display area

Displays the profile graph for the profile line (or for the
selected profile line for the multi-line ) on the image.
[ "Profile Display Area" (Page 10-28)

(7) Save
Saves the current display as a 2D image.

(8) Option
Displays the [Option] dialog box.
* Sets the scale line, scale auxiliary line and background

color.
e Sets the unit (m/mm/pm/in/mil) and number of decimals.

(9) Print
Displays the print menu.
[ "Print Settings" (Page 12-2)
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3D Profile Measurements (Optional)

Profile/Measurement List

The [Measure result] dialog box displays the list of profiles
and elements placed on the image, and the list of
measurement results.

r M
Measure Result @
[D Upper case I Save CSV ]—— (2)
( Color  Profile name Length Height
2 Points 2985.22pm 0.00pm
Parallel 25065.01pym  9890.46pm L. (3)
No. Measure Result
T4

l When the [Mesr result window] check box under
Profile tools is unchecked, the [Measure Result]
dialog box is hidden.

When the check box is checked, the dialog box
appears again.

(1) Upper case

When this check box is checked, the measurement results

are displayed in larger fonts.

(2) Save CSV

Measurement results can be saved as CSV files.

(3) Profile list

Displays the list of profile lines.

When profile is selected, displays in the 3D display area,
image display area and profile display area change.

10-28

(4) Measure result list
Displays the following measured values of the selected

profile.
Item Description
Max. - Min. Difference between max. and min. points in
the specified area
LN -LN Distance between line and line.
LN -PT Distance between line and point.
PT - PT Distance between two points.
CIR-CIR Distance between circles.
CIR-LN Distance between circle and line.
CIR-PT Distance between circle and point.
Arc R Radius value of circle or arc.
Angle Angle between two lines at their intersection.
C.S. area Area value between line and profile.
Height The height value when considering the

reference plane as 0.

Profile Display Area

()

(1) Profile list
Displays the list of profile lines.
The display switches according to the element that is

selected in the image display area.

(2) Profile operation controls
Changes the method to view the profile graph.

()
s

Enlarges to 1.5 times of the original magnification.

~

Reduces to 2/3 times of the original magnification.
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3D Profile Measurements (Optional)

A=

Displays the [Set axis] dialog box.

You can set a display area for each of the X-axis and Z-axis
with maximum and minimum values.

If the [Match Z-axis to X-axis scale] check box is selected,
the maximum value of the Z-axis is adjusted to make the

aspect ratio 1:1 based on the X-axis.

;5-' Area zoom

Specify a rectangular area on the profile graph by dragging
the mouse, then the profile graph is enlarged to fit the
specified rectangular area to the entire profile display area.

V/HRatio

Adjust the scaling of the X-axis and Z-axis of the profile to
make the aspect ratio 1:1. The X-axis is fixed and the
scaling of the Z-axis is adjusted.

Line fit

Enlarges or reduces the profile graph to fit it to the entire
profile display area.

Fit image

Adjusts the maximum or minimum of the Z-axis in the
profile display area to the maximum or minimum of the
entire height image. Also, adjusts the X-axis to fit the profile
graph to the entire profile display area.

o

Resets the scaling of the X-axis and Z-axis.

Show Z-stage value on Z-axis
Displays the height of Z stage on the Z axis scale.

- Digital Microscope VHX-6000 User’s Manual -

Starting Profile Measurements

1 Display the 3D image to observe.

Display the 3D image using the depth up function

(Page 10-2), or the album function (Page 6-2).

@

View

Click [Profile] from the 3D MENU.

3D MENU

VHX MENU ) Profile
Profile line Assistmcll

|@Bazk

7 ..|.. i i P
0} i
2 Points Vert. Heriz. Line
Perp. Parallel Circle Fixed len.
DE;IE Del All

O Average profile

2

Angle

10-29
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3D Profile Measurements (Optional)

Setting Profile Line

Set a profile line at the measurement position on the image
displayed in the image display area. When the profile line is
specified on the image, a profile graph at the measurement
position is displayed.

1 Select the [Assist tool] tab of the profile tool and click
the desired button to place an element on the image
as needed for the setting of the profile line.

[ "Assist tool (profile line)" (Page 10-33)

2 Click the desired button on the [Profile line] tab and
draw a profile line on an image.
[ "Profile line tools" (Page 10-30)

Profile line

Profile tool

profie line |Assisttoal

Lo+

Wi

oo
Average profie

Options

PRSI o)

2uine comparizon

21 Masr result window

When a profile line is drawn on the image, an actual
cross section of the sample where it is intersected by
the profile line is displayed in the profile display area.
Because the profile graph is updated in real time during
the drawing process of the profile line, you can draw the
profile line while confirming the waveform.

The profile list is also displayed in the [Measure Result]
dialog box.

Profile line tools

The following describes how to set a measurement line
using the profile line tools.

Profile line | Assist tool

;o = oA

o
2 Points Vert, Horiz, Line Angle

L &

Perp. Parallel Circle Fixed len,

Delete Del All

[ Average profile

7.30
B 2 Points
/., Measures a line segment that connects two
o points specified arbitrarily as a measurement
2 Points .
line.

1 click [2 Points].

2 Click the starting point and move the mouse.
After moving the mouse, the line segment appears.

3 Click a desired end point.
The measurement line is determined.

m Vertical
Measures a straight line that is vertical to the
—|—
vor display image as a measurement line.
=19

1 Click [Vertical].

2 Click the mouse at a desired point.

The measurement line is created.

H Horz.
T Measures a straight line that is horizontal to the
HT_ display image as a measurement line.
Crnz.

1 Click [Horz].

2 Click the mouse at a point.
The measurement line is created.
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3D Profile Measurements (Optional)

B Line

Measures a straight line that passes through
"‘/ two specified points.

Line

Click [Line].

Click the 1st point, and then move the mouse.

When you move the mouse, a straight line is displayed.

Move the mouse and click a second point.
The measurement line is created.

H Angle

Measures a straight line that passes through a

Pl

e point specified by the user and intersects with a
ngle

reference line at a specified angle as a

measurement line.

Click [Angle].
The [Specific angle] dialog box appears.

Enter an angle against the reference line and click
[OK].

Specific angle @

Enter angle.

Angle 25.00= Deg

| oK H Cancel |

Put the mouse over a position where you want to
locate the reference line, and click the position.

Move the mouse to rotate the reference line
through 360 degrees.

Select the desired position for the reference line,
then click the mouse.

The reference line is determined and a line that
intersects with the reference line at the specified angle
is displayed.

When you move the mouse, the measurement line
moves, keeping the angle against the reference line

constant.

Click the position you want to measure.
The measurement line is created.
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H Perp.
" Measures a straight line that is vertical to a
l reference line specified as a measurement line.
Perp.

1
2

Click [Perp.].

Put the mouse over a position where you want to
locate the reference line, and click the mouse.
Move the mouse to rotate the reference line through
360 degrees.

Select the desired position for the reference line,
then click the mouse.

The reference line is created and a line that is
perpendicular to the reference line is displayed.

Place the mouse over a position where you want to
make a measurement, and click the position.

This sets the position of the line perpendicular to the
reference line.

B Parallel
o Measures a straight line that is parallel to a
reference line specified as a measurement line.
Parallel

1
2

Click [Parallel].

Put the mouse over a position where you want to
place the reference line, and click the mouse.
Move the mouse to rotate the reference line through
360 degrees.

Select the desired position for the reference line,
then click the mouse.

The reference line is created and a line that is parallel
to the reference line is displayed.

Place the mouse over a position where you want to
make a measurement, and click the mouse.

This sets the position of the line parallel to the
reference line.
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3D Profile Measurements (Optional)

B Circle

Measures a circle that consists of two points

L ]
O specified as a measurement line.
Circle

1 click[Circle].

2 Click a circle center and move the mouse.
When you move the mouse, a circle whose center is
the first clicked point and the mouse's last position
serves as a radial position of the circle appears.

3 Move the mouse and click the mouse at the desired
position.
A circular measurement line, a line connecting the two
points, appears showing the radius of the circle.

B Fixed len.

f Measures a line segment that has a specified
length and direction as a measurement line.

Fixed len.

1 Click [Fixed len.].
The [Fixed length] dialog box appears.

2 Enter the length of the measurement line, then click
[OK].

Fixed length @
Enter length.
Length 0.01= pm
l CK I l Cancel ‘

3 Click the starting point of the position you want to
measure.
A line of the specified length appears.

4 Click a point in the direction you want the line to
point.
The measurement line is created.

B Delete

= Deletes individual profile lines displayed in the
= image display area.
Delete

10-32

B Delete all

Deletes all the profile lines displayed in the

x image display area.
Del All 9 Pay

B Average profile

Specifying multiple measurement lines parallel to a
measurement line allows variations in measurement areas
to be eliminated and an average profile to be acquired.
Check the box and set the number of profile lines and the

spacing between the lines.

Average profile
Range 15 Line(s)

Interval 730 pm

Range

In addition to a measurement line that is drawn on an
image, enter the number of lines (n) to be drawn on both
sides of the line. When drawing the base measurement line,
the number of lines that have been specified are
automatically drawn on both sides of the base line and total
number of measurement lines will be 2n + 1.

Interval
Sets an interval of measurement lines. The greater the
value, the larger the interval.

B Assist tool

When the [Assist tool] check box is selected, auto extract
edge and multi-point input are available.

For the details, refer to [J] "Auxiliary Functions" (Page 9-19).
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3D Profile Measurements (Optional)

Assist tool (profile line)

Elements you create using the assist tools are called "assist
elements". Assist elements themselves are not
measurement lines, instead you can use them as an
reference point or reference line when you set a
measurement line.

Placing assist elements at the position that will be
measurement points enables you to set a measurement
line more accurately and efficiently.

| Profile line || Assist tools |

v & & & @

Point Circle Line Midpeint Bisector
° —
ol Em L. U X
Max. Pt Min. Pt Perp, Delete Del All

Intrsect

+ O &

Ln-Ln Cir-Ln Cir-Cir

Assist tool color: ‘-‘

B Point

Makes the clicked point an assist point.

Peoint

1 Click [Point] and click a point in the image display
area.
An assist point (X) appears at the clicked point.

H Circle

O Creates a circular assist line by clicking 3 points.

Circle

1 Click [Circle] and click 3 points in the image display
area.

The circular assist line that passes through the clicked
3 points appears.

B Line

P

Line

Creates an assist line by clicking 2 points.

1 Click [Line] and click 2 points.

The assist line that passes through the clicked points

appears.

m Midpoint

&

Midpaint

Creates a middle point of the clicked 2 points.

1 Click [Midpoint] and click a starting point and

ending point in the image display area.

Assist points (X) appear at the starting point, ending

point and middle point.

H Bisector

.

Bizector

Creates a middle line of the 2 assist lines that
have been set.

1 Click [Bisector] and click 2 points in the image

display area.

An assist line appears.

2 Click 2 points in the image display area.

Another assist line appears.

3 Click a position to set the middle line position.

The assist line that is the middle line appears.

B Max. Pt and Min. Pt

i |

Max. Pt

i |

Max. Pt

1 Click [Max. Pt ] or [Min. Pt], and then drag to
specify a target area in the image display area.

Highest and lowest points are displayed with assist

points (X).
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3D Profile Measurements (Optional)

H Perp.
. Create a line which passes through two points,
l and a perpendicular line.
Perp.

1 Click [Perp.] and then click two points on the
observation screen.
An assist line connecting two points appears.

2 Click one point in the observation window.
Perpendicular intersect the created assist line, and the
line that connects the clicked point will appear.

B Delete

= Deletes individual assist points/lines displayed

in the image display area.

-
Delete

B Delete all

Deletes all assist points/lines displayed in the

.
K image display area.
Del All

B Line-Line (intersection)

Sets 2 assist lines and makes their intersection

! point an assist point.
Ln-Ln

1 Click [Ln - Ln] and click 2 points in the image
display area.
An assist line appears.

2 Click 2 points in the image display area.
Another assist line appears and the assist point (X)
appears at the intersection point of those lines.

Circle-Line (intersection)

o

Cir-Ln

Sets a circular assist line and a linear assist
— line, and makes their intersection point an

1

2

assist point.

Click [Cir - Ln] and click 3 points in the image
display area.

The circular assist line that passes through the clicked
3 points appears.

Click 2 points in the image display area.

The assist line that passes through the clicked points
appears and the assist point (X) appears at the
intersection point with the circular assist line.

Circle-Circle (intersection)

Cir - Cir

@ Sets 2 circular assist lines and makes their
h intersection point an assist point.

1

Click [Cir - Cir] and click 3 points in the image
display area.
The circular assist line that passes through the clicked

3 points points appears.

Click 3 points in the image display area.

The circular assist line that passes through the clicked
3 points appears and the assist point (X) appears at the
intersection point of those 2 circles.

Assist tool color

Sets the color of assist tools to be displayed in the image

display area.
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3D Profile Measurements (Optional)

Setting Measurement Intervals

Set measurement intervals on the profile displayed in the
profile display area to obtain measurement values for each
interval.

1 Select the [Assist tool] tab in the measurement tool
window and click the icon to place the desired
element on the profile as needed.

[0 "Assist tool" (Page 10-38)

2 Click the icon on the [Measurement] tab in the
measurement tool window and set a measurement

interval on a profile.
01 "Measurement tool" (Page 10-35)

When a measurement interval is set on a profile, the
measured value appears in the profile display area and

in the profile/measurement list.

[ ] [ T——

Measure at arbitrary point Save graph CSV

Show detection area

Character:

¢ Measure at a point
When this checkbox is selected, specifying and
performing measurement on a measurement interval
other than the profile are available.

* Display scan area
When this checkbox is selected, the scan area of a
point element or a line element on the profile is
displayed.

* Save grphCSV
Saves the graph shown in the profile graph as
numerical data in CSV format.

* Tilt Correction
Tilt of a profile line can be corrected.

e Character

Tilt correction

Display colors of measurement results can be changed.
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Measurement tool

The following describes the measurement interval setting
using mearsurement tools.

Measurement To

Measure | Assist tool

E T I

Max.-Min.  Ln-Ln Ln-Pt Pt- Pt Cir - Cir

&gl o 1=

Cir-Ln Cir- Pt ArcR Angle CrsSct
o b N ¢
Height Delete Del All
H Max. - Min.
Detects the highest and lowest points in the Z
|¢_°|I direction in the specified area and calculates
Mazx.-Min.

difference between the heights.
Click [Max. - Min.].
2 Specify the first point in the measurement area.

3 Specify the second point in the measurement area.
The measurement follows the mouse pointer and
displayed in the measurement result window.

4 Click the position to display the measured value.
The position to display the measured value is set.

B Line- Line

——| Measures the distance between two lines.
Ln-Ln
Click [Ln - Ln].

Specify Line 1.

Specify Line 2.
The measurement is completed and displayed in the
measurement result window.

4 Click the position to display the measured value.

The position to display the measured value is set.
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3D Profile Measurements (Optional)

B Line - Point

— Measures the distance between a line and a

.»—I point.

Ln - Pt

1 Click[Ln - P1].
Specify a line.

3 Specify a point.
The measurement is completed and displayed in the

measurement result window.

4 Click the position to display the measured value.
The position to display the measured value is set.

B Point - Point

Measures the distance between two points.

Pt- Pt

1 click [Pt - P1].
Displays the measurement type menu.

2 Select the measurement type.

Vertical
Horizontal
Shortest

3 Specify Point 1 and Point 2.
Click the desired places to specify two points.
The measurement is completed and displayed in the

measurement result window.

4 Click the position to display the measured value.
The position to display the measured value is set.

B Circle - Circle

&3

Cir~ Cir

Measures the distance between two circles.

1 click[Cir- Cir].
Displays the measurement type menu.

Select the measurement type.

Vertical
Horizontal
Shortest

Specify Circle 1 and Circle 2.
The measurement is completed and displayed in the
measurement result window.

Click the position to display the measured value.
The position to display the measured value is set.

10-36 - Digital Microscope VHX-6000 User’s Manual -



3D Profile Measurements (Optional)

B Circle - Line

Measures the distance between a circle and a
line.

Cir-Ln

1 click [Cir - Ln].

2 Specify a circle.

3 Specify a line.

The measurement is completed and is displayed in the

measurement result window.

4 Click the position to display the measured value.
The location to display the measured value is set.

B Circle - Point

Measures the distance between a circle and a

oint.
Cir- Pt P

Click [Cir - Pt].

Displays the measurement type menu.

Select the measurement type.

Vertical
Horizontal
Shortest

Specify a circle.

Specify a point.
The measurement is completed and displayed in the
measurement result window.

Click the position to display the measured value.
The position to display the measured value is set.
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Arc R

A Measures the radius of an arc.

Arc R

1
2

Click [Arc R].

Specify a circle.
The measurement is completed and displayed in the
measurement result window.

Click the position to display the measured value.
The position to display the measured value is set.

Angle

t " Measures the angle between two lines at their

intersection.

ﬂ.ng-lle

1
2
3

Click [Angle].

Specify Line 1.

Specify Line 2.

Specify which of the angles created with the two
lines will be the angle to be measured.

When you move the mouse, the position of the angle to
be measured is indicated by an arrow with a dotted line.
Click when the position to be measured is indicated.
The measurement is completed and displayed in the
measurement result window.

Click the position to display the measured value.
The position to display the measured value is set.
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3D Profile Measurements (Optional)

B Cross sectional area

Measures the area between a line and the

rofile.
Crs5ct P

1 click [CrsSct].

Displays the measurement type menu.

2 Select the measurement type.

Cross-section area (top)
Cross-section area (bottom)

3 Specify Line 1.
A vertical line (a line that is parallel to the z-axis) is
displayed as a thick dotted line.

4 Click to specify vertical line 1.

5 Click to specify vertical line 2.
The area to be measured is filled with yellow. The
measurement is completed and displayed in the
measurement result window.

6 Click the position to display the measured value.
The position to display the measured value is set.

B Height

pra— Measures the height of the specified point when

o—I considering the reference plane as 0.
Height

1 Click [Height].

2 Specify a point element or line element.
The measurement is completed and displayed in the
measurement result window.

3 Click the position to display the measured value.
The position to display the measured value is set.

B Delete

— Deletes the selected measurement.

=
Delete

B Delete all

Deletes all measurement displayed on the

% profile.

Del All

Assist tool

Elements you create using the assist tool are called assist

elements. Assist elements do not create any

measurements, instead, they are to be used as a reference

point or a reference line when you set measurement lines.

Placing assist elements where there will be placing

measurement points, enables you to set measurement lines

more accurately and efficiently.

B Point

£

Peint

!Measu[e-} Assist tool |

L =3 u I /')
~Point Line Arc Inln In Cir

S Bh B U X

Midpeint ~ Max  Min  Delete Del All

Intrsect

pe
o
Ln-Ln Cir-Ln Cir- Cir

An element that expresses a point.

1 click [Point].

2 Click the mouse at a point.

A point is placed.

H Line
A line element that expresses a line segment
== on the profile.
Line
1 Click[Line].

2 Click the 1st point.
When you move the mouse, the line scan area is

displayed.

3 Click the 2nd point arbitrarily.
A line is placed on the profile.
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B Arc
— | Anelement that creates an arc on the profile.
Arc
1 Click [Arc].

2 Click the 1st point on the circle's circumference.

3 Click the 2nd point on the circle's circumference.
When you move the mouse, the circle area is
displayed.

4 Click the 3rd point on the circle's circumference.
An arc is placed on the profile.

B Join Line

Creates a line that joins more than one line.

Inln

1 Click[JnLn].
2 Select an existing line element or point element.

3 Repeat step 2.
A new line element is placed based on the selected
point elements and the sets of points that created the
selected line elements.

4 Double-click to fix it.

B Join Circle

Creates a circle that connects multiple arcs.

~

In Cir

Click [Jn Cir].
Select an existing circle element or point element.

Repeat step 2.
A new circle element is placed based on the selected
point elements and the sets of points that created the

selected circle elements.

4 Dpouble-click to fix it.
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Midpoint

Midpoint

Creates a middle point of two points as a point

73‘ element.

Click [Midpoint].

Click an existing point element.

Click another existing point element.
The middle point of the selected point elements is
placed.

Max

Max

Creates the maximum point in the direction of
the Z-axis within the specified area.

Click [Max].

Click the mouse at the start point of the area.
When you move the mouse, a rectangle appears

accordingly.

Click the mouse at a diagonal point of the area.
The area is specified and the maximum point is placed.

Min

Creates the minimum point in the direction of
the Z-axis within the specified area.

Min

3

Click the [Min] button.

Click the mouse at the start point of the area.
When you move the mouse, a rectangle appears
accordingly.

Click the mouse at a diagonal point of the area.
The area is specified and the minimum point is placed.

Delete

-
Delete

— Deletes individual assist points/lines displayed

on the profile.

10-39

ae ui Buiniasqo E



ae ui buinesqo E

3D Profile Measurements (Optional)

B Delete all

Deletes all assist points/lines displayed on the

% profile.

Del All

B Line-Line (intersection)

Creates the intersection of two lines on the
—!* profile that have been selected as a point

Ln-Ln

element.
1 Click[Ln-Ln].
2 Select an existing line element or point element.
3 Repeat step 2.

A new point element is placed at the intersection point
of the selected line elements.

B Circle-Line (intersection)

Creates the intersection of a line and a circle on
-
-/ the profile that have been selected as a point

element.

1 click [Cir-Ln].

2 Select an existing circle element.
3 Select an existing line element.

A new point element is placed at the intersection point
of the selected circle element and line element.

B Circle-Circle (intersection)

e Creates the intersection of two circles on the
é‘- 'C_ profile that have been selected as a point
Ir - wir
element.

1 click[Cir-Cin.
2 Select an existing circle element.
3 Repeat step 2.

A new point element is placed at the intersection point
of the selected circle elements.

10-40

2 line comparison

Places 2 parallel profile lines (horizontal or vertical lines).
Specifies the measurement intervals and acquire
measurement values of the profile's increment/increment at

each interval.

1 Click [2 line comparison].

3D MENU
e =
il Pff;ﬁ;hiﬂ;\ Assist tool|
“
3 1
Point height '/, o : / é
2 Points Vert. Horiz. Line Angle
S L % @ *
Bl Perp. Parallel Cirle  Fixed len.
i T x
g Delete Del Al
i [T Average profile
Roughness 1
? 225
Lighting
= [£] Options
3 —
M @ ‘ 2 line comparison ‘
S Album : = S
[@] Mesr result window
2 Click [Horiz.] or [Vert.].
3D MENU
3 =
View Profile line |
-
R =
Paint height e et
2
Profile
~
Volume
s [Tl Average profile
Roughness ¥
" 225
Lighting
[9] Mesr result window
.

3 Drag a profile line to the position of the
measurement target.

4 Click the icon on [Measurement tool] window and
set a measurement interval on a profile.
[ "Measurement tool (2 line comparison)" (Page 10-41)
When a measurement interval is set on a profile, the
measured value appears in [Measure Result] dialog
box.
e Save grphCSV
Saves the graph shown in the profile graph display
area in CSV format.

Reference , Colors specifying increment/discrement can
be changed.
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Measurement tool (2 line comparison)

The following describes how to set measurement intervals

using measurement tools (2 line comparison).

Vleasurement Tools
Measure
~ T 3T By 40
1pt diff 2pt diff Ave, step Crs5ct Max Diff

Width Delete Del All

Increment: E Decrement: E

m 1pt diff

}

|
1pt diff

Measures the profile's differential distance at
the specified point.

1 Click a point.
A line is set at the clicked point and the measurement

result appears.

m 2pt diff

2pt diff

Measures the profile's differential distance
between the specified points.

1 Click a point.
A line is set at the clicked point.

2 Click a point.
A line is set at the clicked point and the measurement

result appears.

H Ave.

!

Ave, step

step

Measures the profile's average differential
distance within the specified interval.

1 Click a point.
A line is set at the clicked point.

2 Click a point.
A line is set at the clicked point and the measurement

result appears.
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B CrsSct

CrsSct

Measures the area of the domain between the
specified interval and profile.

1 Click a point.
A line is set at the clicked point.

2 Click a point.
A line is set at the clicked point and the measurement

result appears.

H Max Diff

0

Max Diff

Measures the peak profile's differential distance
within the specified interval.

1 Click a point.
A line is set at the clicked point.

2 Click a point.
A line is set at the clicked point and the measurement

result appears.

H Width

‘

Width

Measures the width of the specified interval.

1 Click a point.
A line is set at the clicked poisition.

2 Click a point.
A line is set at the clicked point and the measurement

result appears.

B Delete

=
Delete

B Delete

X

Del All

Delete an individual measurement displayed on

the profile.

All

Deletes all of the measurement tools displayed

on the profile.
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Roughness Measurement(optional)

Roughness Measurement(optional)

Roughness of 3D images can be measured.
Machined parts have very different surfaces that are shiny, textured, etc. These differences come from differences in surface
condition. Parameters that quantify the differences include the one dimensional profile roughness and the two dimensional

surface roughness, which can be measured by this function.

\, Point The separately sold “3D Profile Measurement Application” (model VHX-H4M) is required to perform the roughness
measurement. Install the software previously.

After the 3D recording, click [Roughness] and select [Line roughness] or [Surface roughness] to start the roughness

measurement.

@ VHX MENU > Roughness ‘@ Back ‘
View

* 5
(—*‘&’ Line roughness

Point height

i

Profile

‘ Surface roughness ‘

.

WEL s

-

Roughness

Line roughness measurement

‘ Set profile line ’ [:> [:> ‘ Set filter ’ [:> ‘ Set cutoff value

Change

measurement type
(roughness, rolling, cross section)

|::> Set evaluation
length

Line roughness measurement screen (3) Profile operation controls

Changes the method to view the roughness/primary/
waviness profile and the measurement primary profile in the
direction of the Z axis.

[J] "Setting Evaluation Length" (Page 10-44)

(4) Measure result display area
Roughnesses Ra, Rz, and Rajis and parameters
corresponding to the roughnesses are displayed by

measurement type.

(1) Total profile
Displays the roughness/primary/waviness curve obtained

using the profile line settings.

(2) Roughness/primary/waviness profile

Displays the roughness/primary/waviness curve to which
the cutoff value specified in the line roughness
measurement settings is applied.
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Measurement result list

Displays measured values of the profile being selected in

the image display area for the following selected profile

parameters.

Parameter name

Roughness | Primary Waviness

Evaluation length

Length of the part between vertical
cursors in the X axis direction

Sampling length

The cutoff value AC is displayed for the
roughness curve; the cutoff value Af is
displayed for the waviness curve; and
the evaluation length is displayed for the
primary curve. However, the value is
equivalent to the evaluation length when
the evaluation length is shorter than the
cutoff value.

Number of sampling
length

The calculated number of sampling
length is displayed according to the
cutoff value Ac for the roughness curve,
and according to the cutoff value Af for
the waviness curve. However, the
number of evaluation length is 1 when
the evaluation length is shorter than the
cutoff value.

Highest peak Rp Pp Wp
Lowest valley Rv Pv Wv
Max. height Rz Pz Wz
Average height Rc Pc Wc
Total height Rt Pt Wt
Arithmetic mean Ra Pa Wa
roughness

Root mean square Rag Pq Wq
height

Skewness Rsk Psk Wsk
Kurtosis Rku Pku Wku
Element average length |[RSm PSm WSm
Root mean square tilt RAqg PAq WAQ
Cross point average RzJIS - -
roughness

For details of each parameter, refer to "Roughness
Definitions" (Page 10-45).
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Line roughness measurement

M Setting Profile Line

Set a profile line at the measurement position on the image
displayed in the image display area. When the profile line is
specified on the image, a profile graph at the measurement
position is displayed.

For details, refer to "Setting Profile Line" (Page 10-30).

B Changing the Measurement Type

1 Change the measurement type in [Measurement
type] of [Line roughness measurement settings].
By default, Roughness is selected.

Measurement type

@ Roughness

@ Primary
© Waviness
Cutoff
As MNone ~ pm
Ac  MNone ~ mm

MNone

End effect correction

[C] Double Gaussian filter

Roughness
Displays a graph of roughness profile (R: Rough-
ness).

Primary
Displays a graph of primary profile (P: Primary).

Waviness
Displays a graph of waviness profile (W: Waviness).
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Roughness Measurement(optional)

H Filter setting
Sets the filter to ON/OFF.

1 Click the [Double Gaussian filter] checkbox to
select ON/OFF.

[End effect correction] checkbox
When Double gaussian filter is selected, selecting
[End effect correction] checkbox can correct the
circumference of the surface so it is not distorted.

Measurement type

@ Roughness

© Primary
) Waviness
Cutoff
As  Mone -~ pm
hc Mone + mm
None

End effect correction

[[] Double Gaussian filter

W Setting a Cutoff Value

The cutoff value is a ISO standard parameter. The wave-
length at which the gain of the phase compensation filter
equals 50%.

The input fields () for the cutoff values that correspond to
the roughness, primary, and waviness are as mentioned
below.

As AC A
Roughness profile O O -
primary profile O - -
Waviness profile O O O

10-44

1 Select the cutoff value in [Cutoff] of [Line roughness
measurement settings].

Measurement type

@ Roughness

© Primary
© Waviness
Cutoff
As  None -~ um
Ac  None -~ mm

None

End effect correction
[T Double Gaussian filter

You can set each parameter by selecting a value from
the dropdown list or typing a value directly.

The minimum value for the As is double of the pixel length,
and the maximum value is one half of the profile length in
the X axis direction.

The minimum value for the Ac or Af is four times of the pixel
length, and the maximum value is the minimum option that
is longer than the profile length in the X axis direction.

N Setting Evaluation Length

As required, specify an evaluation length on the profile
graph. You can set an evaluation length by dragging two
yellow vertical cursors that are displayed on the profile
graph.

The cursor positions are shared between the roughness/pri-
mary/waviness profile and total profile.

The evaluation length is set automatically, based
on the cutoff value Ac when the measurement
type is roughness and the cutoff value Af when
the measurement type is waviness.

For the horizontal direction of the roughness/primary/wavi-
ness curve profile and total profile, always the whole pro-
files are displayed fitting to the display area.

By default (right after the profile is updated), both of the
roughness/primary/waviness profile and total profile are
displayed fitting to the display area, you can configure the
axis setting for the Z axis (vertical axis display of the profile
graph).
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You can specify the range of the Z axis for each
of total profile and the roughness/primary/wavi-
ness profile individually. However, you cannot
adjust the X axis.

\, Point

1 Click the u button (specify value) in the profile
operation controls.
The [Z axis settings] dialog box appears.

2 axis settings [

Total profile

Max: 2394441~ pm

Min: -1559.79=| pm
Roughness profile

Max: 22334712 pum

Min: -223847/| pm

OK Cancel |

2 Set the maximum and minimum values on the Z axis
of the desired profile graph, and click the [OK] but-
ton.

To return the Z axis scaling to the original
state, click the (Reset) button.

Reference ;
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Roughness Definitions

What is Surface Roughness

B Roughness (surface roughness)

Roughness (surface roughness) has a complicated shape
in which there are continuous peaks and valleys whose
height, depth and intervals differ. The surface condition
wherein uneven surfaces appear in a continuing sequence
in relatively short cycles and at relatively shorter intervals
than the depth is called the roughness (surface roughness).

B Waviness

Waviness refers to uneven surfaces that appear periodi-
cally at longer intervals than the roughness, which can be
defined as deviation from an ideal surface that appears
repeatedly at relatively longer intervals than the depth.

Roughness 1

Waviness

W Traced profile

“Traced profile” is a surface profile of a sample, which is
calculated from measurements with this product.

H Total profile

Total profile means a curve which is sampled (digitalized) at
regular intervals as a coordinate (a continuously changing
graph) of which measured curve consists of vertical and
horizontal axes.

In the surface roughness measurement where surface
irregularity is measured by tracing the stylus, up and down
changes in the continuously moving stylus need to be sam-
pled and digitalized at regular intervals. This product had
sampled at a constant interval when measured the surface.
The profile graph corresponds to the measured cross sec-
tion curve.

H Profile

Profile refers to a generic name of curves, such as mea-
sured cross section curve, cross section curve, roughness
curve and waviness curve.

M Primary profile

Primary profile means a curve in which a low-pass filter of
phase compensation type of the cutoff value As is applied
to the measured cross section curve.

10-45

ae ui Buiniasqo E



ae ui buinesqo E

Roughness Measurement(optional)

B Roughness profile

Roughness profile means a curve in which only high fre-
quency component of the cross section curve is recorded
through a high-pass filter of phase compensation type (cut-
off value Ac).

B Waviness profile

Waviness profile means a curve in which the phase com-
pensation filter of cutoff values Af and Ac is applied to the
Cross section curve.

H Average line

As the average line, there are 3 types of average lines, such
as average line for roughness curve, average line for wavi-
ness curve and average line for primary curve, all of which
are curves.

B Average line for roughness profile

Average line for roughness curve means a curve in which
low frequency component cut by a low-pass filter of phase
compensation type Ac (low-pass filter) is recorded.

M Average line for waviness profile

Average line for waviness curve means a curve in which low
frequency component cut by a low-pass filter of phase
compensation type Af (low-pass filter) is recorded.

M Average line for primary profile

Average line for primary curve means a curve which indi-
cates a nominal shape applied to the cross section curve
by means of the least squares method.

Average line
Primary profile
Or Sampling length o 0
Roughness profile Summit Average line
Peak
m A\
% v

Valley

Qr -
Bottom
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B Sampling length

Arithmetic mean roughness and other roughness parame-
ters are determined based on the extracted part of a given
length from the profile.

This extracted length is called the "sampling length." The
sampling lengths of the roughness profile and waviness
profile are equivalent to their respective cutoff values (Ac for
the roughness profile and Af for the waviness profile).

The sampling length of the primary profile is equivalent to
the profile's evaluation length.

H Evaluation length

"Evaluation length" refers to the part of a given length
extracted from the profile in order to determine arithmetic
mean roughness and other roughness parameters.

An evaluation length must contain at least one sampling
length. Generally, an evaluation length is five times the cor-
responding sampling length.

However, there are no specific rules on evaluation lengths
used for waviness parameters.

Average line
Primary profile 7 \ /
y Mﬂv
M Or Oor Sampling length 0r or
Evaluation length tn
Roughness profile Average line
Nl JANa) N A A VAV

B Cutoff (cutoff value)

The cutoff refers to the predetermined wavelength to be
removed from a cross section curve. A roughness curve is
created by removing the long-wavelength component from
the cross section curve, and a waviness curve is created by
removing the short-wavelength component from the same.
When the contact-type surface roughness measuring
equipment was the analog equipment that performs the
measurement using its electric circuit consisting of capaci-
tors and resistors, 2 CR filter was normally used. With trend
of times toward digitalization, however, the phase compen-
sation digital filter (Gaussian filter) has been widely used in
recent years. The cutoff that this product uses is also a
Gaussian filter.

100
Amplitude Rou_ghness
transmis- profile
50

sibility
%

Waviness
profile

rs rc
Wavelength
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Roughness Measurement(optional)

Surface texture parameter
definitions

This product uses equations that comply with "ISO 4287:
1997 Surface roughness-Definitions" and "ISO 13565:
1996". For more information, refer to the [J] "1SO 4287:
1997 " and "ISO 13565: 1996" standards issued by
standardization organizations (BSI, DIN, JSA, etc.).

[ TRefeence ) When discussing parameters, Pp is Highest
primary profile peak, Rp is Highest roughness
profile peak, and Wp is Highest waviness profile
peak. Each refers to the corresponding curve to
profile curve. However, some of the parameters
for roughness and waviness profiles are referred
to as different language for reasons of history or
convenience.

1ISO4287:1997

B Maximum profile peak height
Maximum profile peak height indicates the point along the

sampling length at which the curve is highest.

e Peaks are determined for each region that
exceed the average line.

l Reference )

e Z(x) for each curve takes the average height
of the roughness profile (when P, it is a
primary profile, and when W, it is a waviness
profile) to be 0 and determines the height of
position x along the curve.

Rp =max (Z(x))

* Pp and Wp are used for primary profile and waviness profile respectively.

il N
WoW WV

Sampling length Or

Rp1
Rp

Maximum profile peak height (for a roughness profile)
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B Maximum profile valley depth
Maximum profile valley depth indicates the point along the

sampling length at which the profile curve is lowest.

e Valleys are determined for each region that
falls below the average line.

l Reference )

e Z(x) for each curve takes the average height
of the roughness profile (when P, it is a
primary profile, and when W, it is a waviness
profile) to be 0 and determines the height of
position x along the curve.

Rv= |min (Z(X))|

* Pv and Wv are used for primary profile and waviness profile respectively.

™ [
AW e W W

Sampling length Or

Rv

ae ui Buiniasqo E

Maximum profile valley depth (for a roughness profile)

B Maximum height of profile

Maximum height of the profile indicates the absolute
vertical distance between the Maximum profile peak height
and the Maximum profile valley depth along the sampling
length.

Rz=Rp+Rv

* Pz and Wz are used for primary profile and waviness profile respectively.

M el
WO

Sampling length Or
Maximum height of profile curve (for a roughness profile)

Rz

When dealing with roughness profile, Rz is
referred to as Maximum roughness while Wz is

referred to as Maximum waviness when dealing
with waviness profile.
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B Mean height of profile elements

Mean height of profile elements indicates the average
value of the height of the curve element along the
sampling length.

Rti

W

Rec,Pc,We =

1
m

Wi

Mean height of profile elements (for a roughness profile)

1

Rtm

Sampling length Or

Profile elements consist of a peak and a neighboring
valley. The peaks (or valley) that constitutes element have
minimum height and length standards such that they will
be treated as noise and considered a part of the
preceding valley (or peak) if the height (depth) is less than
10% of the maximum height or the length is less than 1% of
the segment length.

H Total height of profile

Total height of profile is the vertical distance between the
Maximum profile peak height and the Maximum profile

valley depth along the evaluation length.
Rt,Pt, Wt = max (Rpi) + max (Rvi)

Rp5

Rt

or

Evaluation length {n

BN Arithmetical mean height

Arithmetical mean height indicates the average of the
absolute value along the sampling length.

Ra,PaWa =g [ | Z(x)| dx

A MM A M e N A M

A
WA VAW

Sampling length Or

<

Arithmetical mean height (for a roughness profile)

‘ 10-48

When dealing with the roughness profile, Ra is
referred to as Arithmetic mean roughness while

Wa is referred to as Arithmetic mean waviness
for the waviness profile.

B Root mean square deviation
Root mean square deviation indicates the root mean

square along the sampling length.

For the roughness profile, Rq is referred to as
Root-mean-square roughness while Wq is
referred to as Root-mean-square waviness for
the waviness profile.

Rq,Pq,Wq= \/m
\ \ R
VM ; j
WM

Sampling length Or

[

N v

Root means square height (for a roughness profile)

B Skewness

Skewness uses the cube of the root mean square deviation
to display the dimensionless cube of the sampling length Z

().

1 1 por
Rsk= pis |-/, z2 (x|

* Psk and Wsk are used for primary profile and waviness profile respectively.

Rsk <0

Rsk >0
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B Kurtosis

Kurtosis uses the fourth power of the root mean square
deviation to display the dimensionless fourth power of the
sampling length Z(x).

1 1 por
Rku= — | - [ Z*x)dx
Rg |5/ Z00d
* Pku and Wku are used for primary profile and waviness profile respectively.

2 / Z(x)

X Rku <3

X >7 Rku > 3
Z(x) /

B Mean width of the profile elements

Mean width of the profile elements indicates the average
value of the length of the profile element along the
sampling length.

m

RSm.PSm,WSm= — 3, Xsi

—_

Xs1 Xs2 Xs3 Xsi Xsm

fi

W

Mean width of the profile elements (for a roughness profile)

Sampling length Or

Xsi is the length of a single profile element. The peaks
(valley) that constitute element have minimum height and
length standards such that they will be treated as noise
and considered a part of the preceding valley(peak) if the
height (depth) is less than 10% of the maximum height or
the length is less than 1% of the segment length.
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B Root mean square slope

Root mean square slope indicates the root mean square of
the local tilt dZ/dX along the sampling length.

. 2
RAqPAGWAq = / [ ER

The local tilt refers to the derivative of Z (x). Derivatives
generally use the seven-point formula shown below.
(Because the first three points on either end lack sufficient
data, three or five point formulae are used.)

dZi  (Zi3 - 9Zis2 + 45Zis1 - 45Zi1+ 9Zi2 - Zic3)

dx; 60 x

B Cross point average roughness (Rz JIS)

Cross point average roughness is the value expressed in
microns (um) that is obtained by extracting only the
sampling length (Qr) from the roughness profile in the
direction of its average line and finding the sum of the
averages of the absolute values of the height (Yp) from the
highest peak to the 5th peak and those of the height (Yv)
from the lowest bottom to the 5th bottom.

Ry |YPIFYD24YD3+Yp4+YpS |+ | YV IHYV2H YW+ YvA+YVS |
) 5

Yp1+Yp2+Yp3+Yp4+Yp5
: The Height from the highest peak to the 5th
peak of the extracted part for the sampling
length (0r)
Yv1+Yv2+Yv3+Yva+Yv5
. The height from the lowest bottom to the 5th
bottom of the extracted part for the sampling
length (0r)

il WA s AL
MEAVEAVERY, A/\LA/

‘\\‘3
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Roughness Measurement(optional)

Surface roughness measurement

[:> ‘ Set filter ’

Setting
measurement area

Surface roughness measurement screen

- @

B )

(1) Image display area

Displays an image of the sample when you see it from the
perpendicular direction to the reference plane. You can
also change the display type and magnification of the

image.

(2) Area settings tool

Adds, edits, and deletes areas.
[I1 "Setting measurement area" (Page 10-50)

(3) Measurement setting

Configure a cutoff value and an end effect correction of a
filter, and switch displaying of height image.
[ "Setting Filter" (Page 10-51)

(4) Profile display area

Displays the cross section profile of the sample which is
cut perpendicularly to the reference plane at the cursor
position in vertical and horizontal directions on the image.

(5) Measure result display area

Displays the surface roughnesses Sa and Sz.

10-50

Measurement result list

Item Description

Sq (Root mean square height) | The root mean square of height at
each pointin the area. It is
equivalent to the standard
deviation of height.

Indicates the skewness of the
height distribution in the area.

Ssk (Skewness)

Indicates the kurtosis of the
height distribution in the area.

Sku (Kurtosis)

The height of the highest point in
the area.

Sp (Maximum peak height)

The absolute value of the height
of the lowest point in the area.

Sv (Maximum pit height)

A sum of the maximum peak
height and the maximum pit
height in the area.

Sz (Maximum height)

The average value of the
absolute value of height at each
point in the area.

Sa (Arithmetic mean height)

The square measure value of the
area.

Area square measure

For details of each measurement item, refer to [J] "Surface
Roughness Definitions" (Page 10-52).

Surface roughness measurement
B Setting measurement area

Determines the area over which roughness will be

measured. Multiple areas can also be set.

.. > Surface roughness ‘ﬁaack
Specify inspection region

{
] aa

o~

Circle Polygon Free line Rectangle

All areas :- @

Delete Reset

Number Specification

.
() =

Circle Rectangle

[7] Mesr result window

Circle
Click three points on the circumference of the circle that

contains the area to be extracted.

Polygon

Enclose the area to be extracted by sequentially clicking
each vertex point and double click to indicate the final
vertex point.

Free line
Drag the mouse around the perimeter of the area to extract.
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Rectangle
Drag the diagonally opposite corners of the rectangular

area to extract.

All areas
All areas are measured.

Delete
Click the desired extraction area to delete a single one.

Reset
Deletes all extraction areas.

Number Specification (Circle/Rectangle)
Enter the length to specify the extraction area.

W Setting Filter

S-Filter: 18 ~ um
L-Filter: 1 ~ mm
End effect correction

L Osooly Scale-limited

Current settings

Filter type: Gaussian
S-Filter: None
L-Filter: None

End effect correction: ON

1 Select the filter from the dropdown list of [Filter
type] for [Filter settings].
* Gaussian
* Double gaussian
* Spline
When Gaussian filter or Double gaussian filter is
selected, selecting [End effect correction] checkbox

can correct the circumference of the surface so it is not

distorted.
* If the cutoff wavelength is large, processing takes
additional time.

2 Select a cutoff wavelength for a S-filter.

On the profile graph, the components that have smaller

scale than the cutoff wavelength specified will be

removed from the image.

3 Select a cutoff wavelength for a L-filter.

On the profile graph, the components that have bigger
scale than the cutoff wavelength specified will be
removed from the image.

Specify the [End effect correction] setting.

When this checkbox is selected, distortion in the area
that has distortion will be suppressed by the primary
Gaussian regression filter.

When this checkbox is cleared, the area is extended
with the image end pixel data, and then an ordinary
Gaussian filter will be applied.

5 click [Apply].

S-Filter: 18 ~ pm
L-Filter: 1 + mm

End effect correction

Scale-limited

Current settings

Filter type: Gaussian
S-Filter: None
L-Filter: None

End effect correction: ON

The filtering is executed and measured values in the
measurement result list are updated.

e Until [Apply] is clicked, measurement val-
ues in the measured result list are not
renewed.

\, Point

* When the cutoff frequency is large, pro-
cessing takes additional time.
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Roughness Measurement(optional)

Reierence; The surface profile before and after filtering can be
switched by clicking [Measurement surface].

Before filtering After filtering

P 7] £ effect comection

[ Scale-limited

Just after [Measurement surface] is clicked, images
are displayed in height view.

As required, use the button in upper right of the
image display area to switch the screen to the color
image.

EEEEE O |

View: Height [

Filter operation

In the surface roughness measurement, filtering is exe-
cuted using a Gaussian filter.

When you execute filtering, filtering is performed in the
order of S-filter and L-filter against the entire image. After
the filtering is completed, the measurement result list will be
updated.

When the Gaussian filter is applied to an image,

Point
b the margins (the area half of the cutoff wave-
length distance away from the edge) will be dis-
torted, therefore either set the area to avoid the
margins, or turn on the [End effect correction]
checkbox.
® S-Filter

This filter is the filter to remove roughness components
which are small in scale like optical resolution (low-pass
filter).

Set S-filter to a value that is more than three times of the
measurement resolution in XY-plane. When the effect is
not sufficient, make the setting bigger.

The minimum cutoff wavelength of S-filter is double of the
pixel length, and the maximum cutoff wavelength is one
half of the length of the longer side of the image.

10-52

® L-Filter

This filter is the filter to remove waviness components
which are large in scale (high-pass filter).

Set L-filter to a value that is five times of the cycle length
of shapes you want to remove as waviness.

The minimum cutoff wavelength of L-filter is one hundred
times of the pixel length, and the maximum cutoff wave-
length is the wavelength of the first option that is longer
than the longer side length of the image.

B Setting display

Display Settings ()
Area color: - Cursor color:
Check Area 100
(= 9 i
[ (£ quit3p J

Area color: Changes the color of measurement target
areas.

Cursor color: Changes the color of profile lines.

Area check: Turns the display of the measurement target
areas ON/OFF or lightens the colors.

Surface Roughness Definitions

Definitions of Terms

M Filter operation

This product filters the image entirely first and then sets the
area to start the measurement. Frequency filter at this time

is different for each category.

\ ron When the Gaussian filter is applied to an
image, the margins (the area half of the
cutoff wavelength distance away from the
edge) will be distorted, therefore, either set
the area avoiding the margins, or turn on the

[End effect correction] setting.

® Gaussian filter

This is the Gaussian filter specified by JISB0632:2001
(ISO 11562:1996) and ISO 16610-21:2011whose surface
area has been extended.
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® Double gaussian filter
This is the filter defined by JIS B0671-1: 2002 (ISO 13565-
1: 1996) whose surface area has been extended.

This filter reduces undesirable distortion that occurs
when evaluating function parameters.

® Spline filter

This is the Spline filter specified by ISO/TS 16610-
22:2006 whose surface area has been extended.

Since Spline filter is applied in X direction and Y direction
independently and synthesized for calculation, the cutoff
wavelength characteristic changes according to the
angle of the plane.

The cutoff wavelength specified by Spline filter repre-
sents the cutoff wavelength parallel to X axis and Y axis
directions.

Height parameters

The height parameters are the parameters concerned only
with change in height.

B Sq Root mean square height

It is the root mean square of height at each point in definition
area. It is equivalent to the standard deviation of height.

S,= % ”‘zz(x, Vy)dxdy
N

B Ssk Skewness

Itis the cubic average of height which is rendered
dimensionless with the cube of Sqg. It indicates the
asymmetric property of height distribution which is
centered on the reference surface.

When Ssk equals 0, it means that the height distribution is
symmetric with respect to the reference plane.

While Ssk < 0, Ssk > 0, it means that the height distribution
is skewed either higher or lower, relative to the reference
plane.

1|1
Sy~ FLT [[7e y)dxdy}
q A

z Z VA

Ssk< 0 Ssk> 0
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B Sku Kurtosis

It is the average fourth power of height which is rendered
dimensionless with the fourth power of Sq. Indicates the
sharpness of the height distribution.

When Sku equals 3, it means that the height distribution of
scale-limited surface is a normal distribution.

While Sku < 3, Sku > 3, it means that the height distribution
takes either collapsed or sharpened shape.

‘Sku S14 |:11 -[IJ.Z (x, y)dxay}
Z K
0

AR N
o

Sku < 3 Sku =3

B Sp Maximum peak height
It is the height of the highest point in definition area.

S p = max z(x, )

B Sv Maximum valley depth

It is the absolute value of height of the lowest point in
definition area.

S, = Imin (v, )

B Sz Maximum height

It is a sum of the maximum peak height and the maximum
valley depth in definition area.

S.=S,+5,

B Sa Arithmetical mean height

It is the average value of the absolute value of height at
each point in definition area.

S,= %‘mz(x, V)|dxdy
A

H End effect correction

In the Gaussian filter, this option prevents a distortion from
occurring in any shape of the surface periphery of image
(the area half of the cutoff wavelength distance away from
the edge). The larger the cutoff frequency, the longer the
processing time.

B Original surface

This surface refers to the surface consisting of height data
at the start-up time of ISO 25178 surface roughness
function.
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Roughness Measurement(optional)

B Scale-limited surface

This represents a surface obtained by applying the S-filter

and L-filter to the original surface.

W S-filter

This is the filter (low-pass filter) to remove components
which are small in scale.

This filter is equivalent to the cutoff value As of JIS BO601-
2001. It refers to a low-pass filter for a frequency filter such
as a Gaussian filter.

H L-filter

This is the filter (high-pass filter) to remove components
which are large in scale.

This filter removes components such as waviness and
extracts only roughness components. This is equivalent to
the cutoff value Ac of JIS BO633-2001. It refers to a high-
pass filter for a frequency filter such as a Gaussian filter.

H Height

It refers to a distance from the reference surface at each
point in a scale-limited surface. Points lower than the
reference surface will have negative values. In the
definitional equation, the height in coordinates (X, y) is

expressed by z (x, y).
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Volume Measurement (Option)

This function allows you to measure volumes and surface areas of 3D images.

\, pPoint The separately sold "3D Profile Measurement Application" (model VHX-H4M) is required to perform volume
measurements. Make sure this application is installed beforehand.

1 Display the 3D image. 3 Move the handles (® and B ) displayed in the
Display the 3D image obtained using the depth up observation window and set the range of
function (Page 10-2), or the album function (Page 6-2). measurement target.
* |f the [Concave] check box is checked, this display
2 Click [Volume] from the 3D MENU. shows only the volume of the concave portion.
* |f the [Crop] check box is checked, the display shows
3D MENU only the measurement range.
3 e
View Height 20 MENY -
ij . 100
~Point height J
Q Display Settings
ST © Normal
5 2 Monochrome
yd‘) 2 Height/Calor
e
e [ Scale

” [ FixZ /7
. Reset ‘
Lighting. [¥| Rotation guide —

Volume measurement menu appears.

Handle

Measurement results appear on the [3D measurement]

dialog box.
3D measurement
Measure Result
Volume 1199982772224.00...
Surface area 1834764544,00um?
List ()
Measure Result
Add list ‘ l Sawve CSV... ‘ l Clear list
e Add list

This command adds the current measurement
results to the list.

* Save CSV
This command allows you to save the current
measurement results as CSV format.

¢ Clear list
This command clears the list contents.
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Z Stage Control

Z Stage Control

Using the VHX-S650, S660, S600F, or others, this product can control the lens height to adjust the focus, measure height,

and perform the depth composition and the 3D display.

Adjusting Focus from the VHX
MENU

Using auto focus

Adjusting manually

Reierence; The Z stage can also be controlled using the
FOCUS dial on the console.

1 Click [VHX MENU], then [Depth UP], and then [Z-
stage control].
The [Z-stage control] dialog box appears.

Z-stage control
Move
a
[a]
i
40000.00um
-]
Current:
54000.00]
] g =
e 20000.00pm
AUTO FOCUS
Height measure 2 points
Details @

2 Click the icons to adjust focus.
E Moves in fine (small) increments.
Moves in coarse (large) increments.

To exit, click [Close].

10-56

To prevent interference with the observation
object, auto focusing is done by moving the Z

NOTICE stage upwards.
To avoid interference while using auto focus, be
sure there is at least 3 mm between the lens and

object.

| | Reference ] Auto focus can also be executed by pressing the

AUTO FOCUS button on the console. In this case,
auto focus begins immediately and the [Auto focus]
dialog box appears.

1 Click [VHX MENU], then [Depth UP], and then [Z-
stage control].

[ vexweno  VEEDECONENUN

¥l Ocpth uP
12 p
Easy mode. —_—
‘ [ Live depth composition ‘
* B Il
Lighting T ————————
i~ [v‘ Quick composition and 3D ‘
e, e
Rec sattings

B
% Fine depth composition ‘

=% Manual 3D composition

Q 217 tage control

The [Z-stage control] dialog box appears.

st

2 Click [AUTO FOCUS].

3 The Z stage starts moving up and down and stops
at the height where the image is in focus.
The focus adjustment dialog box also appears.

Adjust Focus. Lij
Focus area |M -

y

Reset

? To the focus position ‘
Close

4 Drag the focus area to the location to focus on, as
required, and click [Auto focus] again.
The size of the focus area can be changed with [Focus
area] in the focus adjustment dialog box.
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Measuring the Height between 2
Points

Auto focus can be used to measure the difference in height
of two specified areas.

To prevent interference with the observation
object, the height measurement between two
points is done by moving the Z stage upwards.

To avoid interference while using this
measurement, be sure there is at least 3 mm
between the lens and object.

1 Click [VHX MENU], then [Depth UP], and then [Z-
stage control].

VHX MENU
'

The [Z-stage control] dialog box appears.

2 Open the Details menu.

Details (&
Height mesr mode
@ Auto © Manual
Height mesr move mode
© Lower to upper limit

@ Move up from current position

Close

LOCK

3 Specify the [Height mesr mode].

Auto : Specify the areas to measure the height
difference. The measurement is performed
automatically.

Manual : Manually adjust using the fine and coarse
buttons.

4 Select [Move up from current position] under
[Height mesr move mode].

5

Click [Z Measure 2pt].

The [Height measure 2 points] dialog box appears, and
[Focus area 1] appears in a green frame, and [Focus
area 2] appears in a blue frame in the observation

window.

Auto mode

6

Drag focus areas 1 and 2 to the positions to
measure.
To change the size, select a size from S to XL.

\, Point The measurement returns a positive value
if focus area 1 (green frame) is lower than
focus area 2 (blue frame), and returns a
negative if focus area 1 is higher than
focus area 2.

Adjust the focus on the lowest focal plane and click
[Start Auto].

The Z stage moves up and the height between the two
points appears in the text box.

You can calibrate the Z stage by clicking [Calibration]
(Page 10-58).

To stop measuring the height of two points, click [Exit].

Manual mode

6

7

Click the E E icons to focus on the

lowest focal plane.

When the position is in focus, click a point near the
measurement position.
An X appears at the clicked point.

\, Point Accidental clicks that cause the X to move
will not affect the measurement value. The
X represents the measurement location.

- Digital Microscope VHX-6000 User’s Manual - 10-57

ae ui Buiniasqo E



ae ui Buiniasqo E

Z Stage Control

8 Click the E E E icons to focus on the 3 Enter the exact height measured in step 1 in the
highest focal plane. [Calibration value] box, and click [OK].
Height calibration ==

9 When the position is in focus, click a point near the

measurement position. Measurement value: -2026.50 pum

The height between the two points appears in the text Calibration value: um

box. 0K l l Cancel l l Reset l

You can calibrate the Z stage by clicking [Calibration]

(Page 10-58). The calibrated value is reflected in the measurement.
To stop measuring the height of two points, click [Exit]. To initialize calibration, click [Reset].

l * The focus adjustment can be done using the jog

dial on the console or the mouse wheel.

* [Lock] in the detailed group is active only when
VHX-S90F is used. Uncheck [Lock] before
adjusting the Z stage manually. The [Lock] is
always unchecked if the lens power is less than
x350.

Z stage control

& [a)

Setupper

| 31923100m

ccccccc

Set lower
30603.00pm

L]
B ™
E
Aunorocws
re 2 poir

Calibration

1 Use [Z Measure 2 pt...] to measure a known height
(Page 10-57).

2 Click [Calibration].

: - i -
The [Height calibration] dialog box appears.

10-58 - Digital Microscope VHX-6000 User’s Manual -



Chapter 11

Stitching Images

2D Image Stitching and
3D Image Stitching

This function allows you to stitch images while moving the
object to obtain high-resolution wide-view images.
Image stitching can be done in both 2D and 3D.

Automatic Image Stitching ..........ccccceveviieiiienene Page 11-2
Stitching 2D Images Automatically.................... Page 11-2
Stitching 3D Images Automatically.................... Page 11-5

Manual Image Stitching ..........cccoceveeriiieneenieeen, Page 11-8
Stitching 2D IMages........oovvveviieeeeniieeeiee e Page 11-8
Stitching 3D IMages.......c.covveeviiieeiiieeeiee e Page 11-9

Split recording ......cceeeveeiieeieereeeeee e Page 11-12
Splitting and saving original image before stitching

.................................................................... Page 11-12
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Automatic Image Stitching

Automatic Image Stitching

With these functions, the XY6 stage is moved automatically, multiple images are captured and assembled and wide-view
images are obtained. The stitched image combines high resolution and a wide viewing angle.

Image stitching can be done in both 2D and 3D.
The automatic XY0 stage is required to use the automatic image stitching function.
When the manual XY®6 stage is in use, refer to the "Manual Image Stitching" (Page 11-8).

2 Click [2D image Stitching]

Image stitching

4 Connect images

Stitching 2D Images Automatically

\, Point ¢ The maximum size of the stitched image is
20,000 x 20,000 pixels.
* Image stitching cannot be used in
conjunction with these modes:
Recording sizes other than normal (1600 x

1200), split screen. ) )
Connect the images recorded of the continuous
area to create a stitched image.

1 Click [Stitching] from the VHX MENU. [| B 20 lovmae Seching ‘]
The [Image stitching] menu appears.

| & 3D Image Stitching

‘@ The [2D image stitching] menu appears.

4
Image stitching > 2D image stitching

Essymode | 4 Connect images

E
Lighting
T 4 Step 1: Set XY range
L
Rec seftings Center of the field of view | End point | XY length
iy Connect the images recorded of the continuous Stitch around the center of the current position.
o area to create a stitched image. [] Specify with number of images (X-Y)
& &
I ) 2D Image Stitching | re J
Depth UP
i I 3 3D Image Stitching |
Image Qlyy
Gy 4 Split and record the specified areas
Multi-lighting =
£ | mmmm, 2.
View/Comment l ikl ‘ |
10 1
A L—-‘
Stitchil i ifil
itching Spll? the specified a{gas fand save 4 Step 2: Start stitching
i the images recorded individually.
|
Album | — -
= 5ya Split recording
B L& Image format
® Normal © Glare removal
© HDR @ High Resolution HDR
(] "

Step 3: Show stitched image
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3 Select the method for image stitching.

Image stitching > 2D image stitching

4 Step 1. Set XY range

Center of the field of view | End point | XY length

Stitch around the center of the current position.

[T Specify with number of images (X-Y)
(=
G

Center of the field of view
Centered on the current position, the XY stage is moved

in a spiral pattern and the obtained images are assembled.

End point
Stitches an area including specified positions.

XY length
Stitches an area specified by length.

Stitching images centered on the current
position

Reference; Images can be assembled while auto focus and
depth composition are being performed
automatically.

To stitch the specified number of images centering
around the current position, put a check on [Specify
with number of images].

E[] "To perform the auto focus and the depth
composition for objects with height variation" (Page
11-5)

1 Select an image capture type from; Normal, Glare
removal, HDR, and High Resolution HDR.

2 Click [Start stitching].
The dialog box to indicate that the auto image stitching
is in progress appears. At the same time, the XY6
stage moves with the current position at its center and
images being stitched are displayed in the observation
window. The blue frame and red frame refer to the

current position and the next destination, respectively.

After the image stitching is complete, the stitched

image appears.

3 Click [Complete (Show stitched image)].
The [Wide-view] dialog box appears.

B To exit while image stitching is in progress
Click [Complete] on the [Stitching...] dialog box.
[Start stitching] changes to [Resume stitching] and what is

shown in Steps 2 and 3 also changes.

4 Step 2: Start stitching

_® ) Resume stitching

Image format

[ @ Reset ]

4 Step 3: Show stitched image

[ [ Partially REC l

*.% Confirm stitching results ]

[ Navigation View ]

Resume stitching
Image stitching is resumed at the position where you had

stopped.

Reset
Image stitching starts from the beginning.

Partially REC

When a portion to be captured again is clicked, it changes
to a blue frame, and only such portion will be recaptured to
update the stitched image.

Confirm stitching results

Image stitching is finished at the position where stitching
was stopped, and the stitched image is displayed in the
wide-view (Page 5-9).

Navigation display
To use the stitched result for the navigation image, click
[Navigation display].
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Automatic Image Stitching

Specifying end points to stitch images Specifying [XY length] to stitch images
Images can be stitched while the auto focus and 1 Open the [XY length] tab of [Set XY range].
the depth composition are being performed
automatically. , , 2 Move the stage to the start point (upper left ) for
If the glare elimination, HDR, and High Resolution . i i
HDR are selected in [Image Type], the respective specifying the range and click [Set start point].
effects will be active on the stitched result.
[T *To perform the auto focus and the depth 3 specify the length in the X and Y directions.
composition for objects with height variation" (Page
11-5) 4 Step 1:Set XY range
| Center of the field of viewl End point| XY length I_
i R d th ified XY based on the start
1 Open [End point] of [Set XY range]. pz;‘;fcnl @ specified XY range based on the sta
X direction: 4000005 pm
2 Move the stage to a position you want to include in ¥ direction: 40000072 pm

the stitching range, and click [Set the end point].

" . - . i : 2E
l To narrow the area specified with [Set the end ‘ am o]  Noof decimal places |

point] on the way, click [Reset] and set the area i

again from the beginning.

4 Step 1: Set XY range

Center of the field of view | End point | XY length

The rectangle will be set to include the set position.

4 Click [Confirm the area], as required, and check the

Set the end point l I Reset ] stitching range.

5 Click [Start stitching]. After image stitching is
complete, the stitched image appears.

Check the area...

3 Click [Confirm the area], as required, and check the
stitching range.

i Check the XY range &J‘
3 Al g =
(=] [a] ==

‘JI! l—/!I 6 Click [Complete (Show stitched image)].

E| The stitched image appears and the [Wide-view] dialog
box appears.
[ "Wide-view" (Page 5-9)

L

Clicking the arrow moves the stage to the four corners
at the upper and lower in the left and right.
Clicking [C] moves the stage to the center of the

stitching range.

4 Cciick [Start stitching].
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Automatic Image Stitching

To perform the auto focus and the depth
composition for objects with height
variation

1 Click [Focus setting...].
The [Focus setting] dialog box appears.

2 Select [AUTO FOCUS] or [Depth Comp].

Focus setting

Images are stitched when Auto Focus and
Depth Compaosition are complete. Depth
Composition overcomes depth-of-field
limitations at high magnification.

@ OFF
) Depth Comp
© AUTO FOCUS

OK l l Cancel

3 Select from among small, medium, and large for
[Focus moving range].

4 ciick [oK].
Atfter clicking [Start stitching], a stitching image will be
created in the form of depth composition image.

Stitching 3D Images Automatically

Stitching an image captured in 3D allows you to observe a
3D image over a larger area.

\, Point ¢ The maximum size of the stitched image is
20,000 x 20,000 pixels.

* Image stitching cannot be used in
conjunction with these modes:
Recording sizes other than normal (1600 x

1200), split screen, or 28F/s.

Reference ) The Z-axis motorized stage, such as VHX-S650, is
required to use this function.

1 Click [VHX MENUJ, and then [Stitching].

= Image stitchin,
Iu g g

Easymode | 4 Connect images

@
Lighting
e
ik
Rec settings
f—H u %
iy 4 Connect the images recorded of the continuous
M——— area to create a stitched image.
easure
0 I % 2D Image Stitching |
Depth UP
’ﬁ l 55 3D Image Stitching I
Tmage Qlty
Gy 4 Split and record the specified areas
Multi-lighting .
L4\ R | ?—-& -
d el l 7
- T HH
F i
|
| stitching Split the specified areas and save
I B the images recorded individually.
Album —
.E‘.' l 50 Split recording I

The [Image stitching] menu appears.

2 Click [3D Image Stitching].
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The [3D image stitching] menu appears.

3D image stitching JME “ER<3

AR (LI 7 settings/stitching execution

4 Step 1: Set XY range

Stitch around the center of the current position,

I”] Specify with number of images (X-Y)
[

=

Select the method for image stitching.

The same image stitching setup procedures as those
for 2D image stitching apply to this setting.

[ "stitching 2D Images Automatically” (Page 11-2)

4 Specify travel of the Z stage.

5 Move the Z stage to the upper limit of the object,

and click [Set upper].

6 Move the Z stage to the lower limit of the object,

and click [Set lower].

4 Step 2: Set the maximum value

Adjust focus to the top of the target
and set the maximum value.

e y J
P

4 Step 3: Set the minimum value

f

31923.10um

Next, set the minimum value.

Set lower ‘ H
> -
30603.00um Q

e

11-6

7 Set the image type and travel pitch, as required.

To use the effects of Glare removal, HDR, and High
Resolution HDR, select a required effect from [Image

type].

To change travel pitch, click [Option] of [Details], and
set the pitch.

Gption =)

Vertical pitch

@ Auto
- Manual

o

300.00}

10

Depth composition options

[¥] Correct 3D linearly

I OK J ‘ Cancel ‘

l Correct 3D linearly

Turning the check box ON makes it easier to
convert objects that are tilted or have very few
patterns to 3D.

Auto:  This automatically sets the best-suited pitch
for the lens power.

Manual: Enter a travel pitch. Enter the vertical pitch in
[um] or enter the number of images to capture
from the upper limit to the lower limit.

When [Auto] is selected. When [Manual] is selected.

Vertical pitch Vertical pitch

@ Auto © Auto

© Manual ©® Manual
® Pitch

300.00 30p00%2] pm
2 No. of images
10 101+ images
\, Point The number of images for composition

must be set between 5 to 200 images.
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Automatic Image Stitching

8 Click [Start stitching].
The Z stage moves up and begins capturing depth
composition images.
While the XYO stage moves, images are captured one
by one and assembled.
The [Stitching...] dialog box appears during image

stitching.

B To exit while image stitching is in progress

Click [Complete] on the [Stitching...] dialog box.

[Start stitching] changes to [Resume stitching] and what is
shown in Step 3 and 4 also changes.

® |Resume stitching

Image format

@ Norma Glare remc

Details @
‘ i Reset ] | =57 Partially REC

Resume stitching
Image stitching is resumed at the position where you had
stopped.

Reset
Image stitching starts from the beginning.

Partially REC

When a portion to be captured again is clicked, it changes
to a blue frame, and only such portion will be recaptured to
update the stitched image.

9 select [3D Display] or [Show Depth Comp].

[3D display] (Page 10-15) and [Depth composition]

(Page 10-3) appear.

l If a depth composition image was shown, the
[Wide view] dialog box will be displayed.
[ "Wide-view" (Page 5-9)
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Manual Image Stitching

Manual Image Stitching

This function stitches images that are recorded while moving the object horizontally to produce wide-view images. The
stitched image combines high resolution and a wide viewing angle.
Image stitching can be done in both 2D and 3D.

Stitching 2D Images

4 Step 1: Capture image
Move the stage to capture the image to be stitched.
\. Point ¢ The maximum size of the stitched Image Is Perform image capture repeatedly until you have
reached the range that you would like to stitch.

20000 x 20000 pixels.
* Image stitching cannot be used in ), Capture
conjunction with these modes:
Recording sizes other than normal (1600 x Image format
1200), Split screen. ® Normal Glare removal

HDR High Resolution HDR

1 Click [VHX MENU], and then [Stitching].
The [Image stitching] menu appears.

Yol I titchi
.

3 To specify the format of images to be stitched,
select from [Image format]

Essymede 4 Connect images 4 Click [Capture].
a
Lighting
i
ek
Rec settings
ol : 3
iy Connect the images recorded of the continuous
Mm;l;m area to create a stitched image.
\} ‘ % 2D Image Stitching |
Depth UP
Q ‘ & 3D Image Stitching |
Image Qlty
Gy 4 Splitand record the specified areas
Mult-lighting P
=AY ¥ , This captures the first image.
View/Comment l ‘ 2l
5 | - R . R
s U e it e 5 Move the object horizontally and click [Capture].
& B the images recorded individually. The next image is captured and stitched to the first
Album = :
= :5;3 Split recording | Image'
B

\, Point If the color of the image appears reversed,

2 Click [2D image Stitching] i stitching failed.
Move the object back to the original

position and capture the image again.

4 Connect images

S
ENIEE >
T e

Connect the images recorded of the continuous
area to create a stitched image.

[| 2. 2D Image Stitching ‘ ]

| 55 3D Image Stitching

The [2D image stitching] menu appears.

11-8 - Digital Microscope VHX-6000 User’s Manual -



Manual Image Stitching

6 Repeat step 5 until the desired area is stitched.
To start over from the beginning, click [Reset].

Stitching 3D Images

\ ot If the stitched image exceeds 20000 pixels, Stitching an image captured in 3D allows you to observe a
an error message will appear. 3D image over a larger area.
7 Click [Confirm stitching results]. \, Point ¢ The maximum size of the stitched image is

20,000 x 20,000 pixels.
* Image stitching cannot be used in
conjunction with these modes:
Recording sizes other than normal (1600 x
1200), split screen.

4 Step 1: Capture image

Move the stage to capture the image to be stitched.
Perform image capture repeatedly until you have

reached the range that you would like to stitch. Heference; The Z-axis motorized stage is required to use this
= function.
e 1 Click [VHX MENUJ, and then [Stitching].

The [Image stitching] menu appears.

] Image stitchin.
a

Easymode | 4 Connect images

Step 2: Show stitched image

b

Once you have reached the region in which
you wish to conduct stitching, click the o
‘Confirm stitching results’ button.

bt
Displays the stitched image. L? _‘;‘g
(1
%" Confirm stitching results "" ‘.-Q
Rec settings =3
i S
. . . . . iy 4 Connect the images recorded of the continuous =
When image stitching completes, the stitched image o et E
leasure
appears. . 3
I # 2D Image Stitching | M
Depth UP «Q@
[13
ﬁ I 55 3D Image Stitching I o
Image Qlty
Gy 4 Split and record the specified areas
Multi-lighting
View/Comment
1
M|
Stitching Split the specified areas and save
I the images recorded individually.
Album | —
= £ Split recording
&

8 Click [Complete (Show stitched image)].
The stitched image appears and the [Wide-view] dialog
box appears.
1 "Wide-view" (Page 5-9)
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Manual Image Stitching

2 Click [3D Image Stitching]

Image stitching

4 Connect images

Connect the images recorded of the continuous
area to create a stitched image.

| 2. 2D Image Stitching ‘

[| 55 3D Image Stitching ‘]

The [3D image stitching] menu appears.

3D image stitching ML <3

Current position: 29077.40pm
4 Step 1: Set the maximum and minimum value
Specify the composition range in the Z-direction.
Current settings

Maximum: 31923.10pm

30603.00pm Zset...

Step 2: Start stitching

Minimum:

.

Move the stage to capture the image to be stitched.
Perform image capture repeatedly until you have
reached the range that you would like to stitch.

'-.@_% Capture

Image format

@ Normal Glare removal

HDR High Resolution HDR

o’

4 Step 3: Show stitched image

3 Click [Z set] and set the height range and pitch of
the Z stage.
Settings of the height range and the pitch are the same
as those of the auto image stitching.
l:]j "Setting Auto Rec" (Page 5-6)

4 To specify the format of images to be stitched,
select from [Image format].

5 ciick [Capture].
The microscope starts capturing depth composed
images.
When the images have been captured, a confirmation

dialog will appear.

11-10

VHX

The images will be stitched. Continue?

e L

6 Click [Yes].
The stitched image appears.

7 Move the object horizontally and click [Capture].

If the color of the image appears reversed,
stitching failed. Move the object back to the
original position and capture the image
again.

\, Point

8 Repeat steps 6 to 7 until the desired area is stitched.
To start over from the beginning, click [Reset].

If the stitched image exceeds 20000 pixels,
an error message will appear.

\, Point
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Manual Image Stitching

9 Click [Confirm stitching results].

Image stitching » 3D image stitching

Current position: 24693.00pm
4 Step 1: Set the maximum and minimum value
Specify the composition range in the Z-direction.
Current settings

Maximum: 29163.50pm

Minimum: 23897.70pm

Step 2: Start stitching

Y

Move the stage to capture the image to be stitched.
Perform image capture repeatedly until you have
reached the range that you would like to stitch.

[ i:@% Capture

Image format

@

eset

4 Step 3: Show stitched image

2% Confirm stitching resuits

When the image stitching is complete, the stitched
image appears.

10 Select [3D Display] or [Show Depth Comp].

sabew] buiyos

30 MENU

The [3D view] (Page 10-15) or [Depth Composition]
(Page 10-3) appears.

l If a depth composition image was shown, the
[Wide view] dialog box will be displayed.
01 "wide-view" (Page 5-9)

- Digital Microscope VHX-6000 User’s Manual - 11-11



sabew] buiyos

Split recording

Split recording

This function saves image data in each field of view in batch

before stitching.
The recorded results can also be used as images for

contamination analysis.

Splitting and saving original image
before stitching

1 Click [VHX MENU], and then [Stitching].
The [Image stitching] menu appears.

.l Image stitchin
‘a

Easymode | 4 Connect images

W
s
is
)
[

23

Connect the images recorded of the continuous

7 area to create a stitched image.
leasure

0 I % 2D Image Stitching
Depth UR

Q I & 3D Image Stitching ‘
Image Qlty
Gy 4 Split and record the specified areas

A

Mult-lighting

Stitching Split the specified areas and save
I the images recorded individually.

Album |

% Split recording

2 Click [Split recording].

Split recording

4 Step 1: Set XY range

Circle  |Rectangle

Move the field of view on the ring and dlick
the 'Set as a ring” button.

{ Set as a ring ] I Reset (circle) l

4 Step 2: Set the save destination
Save to: Hard disk\Documents E
Folder name: 20170110_103407
File Format: @ JPEG © TIFF
Filename prefix: VHX_
Example: VHX_000000,pg

VHX_000001,jpg

4 Step 3: Start recording

(o semsonns )

Image format
@ Normal © Glare removal

o HDR © High Resolution HDR

Adjusts the image brightness with the [Adjust

image] dialog box.

During the split recording, the brightness is fixed to the

value specified here.

Adjustment

Adjust image brightness.
All images are captured with the same parameter.

Shutter speed
® Auto 85
- ) [+
Mﬂal 1270 [ms] -
‘;‘ [J &
Super-charge 20 [ms]
=0 (2]

Preset [1/60(sec] -

[ OK ] l Cancel
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Split recording

4 Select the method for Split recording.

Circle

To record a circular object, move to points on the circle
and click [Set as a ring].

A circular area including the three or more points is the
recording area.

4 Step 1: Set XY range

Circle | Rectangle

Move the field of view on the ring and click
the "Set as a ring’ button.

[ Set as a ring I [ Reset (circle) l

EET==uIN

Predicted:

Rectangle
An area specified by end points is the recording area.

5 Specify the destination folder.
Enter the destination folder in [Folder name].
The text line entered in [Filename prefix] is added to file
names after stitching.
The file names of resulting images are the same as
those of the auto recording.
[0 "Setting Auto Rec" (Page 5-6)

6 Start stitching.
Select one from among Normal, Glare elimination,
HDR, and High Resolution HDR for the image type, as
required.
Click [Start stitching].

l The split recording specifies exposure conditions at

the center position of the specified area and
records all areas with these same exposure
conditions.
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Split recording
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Chapter

Printing and Saving to a CD/DVD

Printing Images, Saving
to a CD/DVD

PrINTErS ..o Page 12-2
Connecting the Printer.........ccccoceiiiiiiniiinneen, Page 12-2
Print Settings ......cccvvvvieeeieee e Page 12-2
Printing .....eeee e Page 12-3
Page Setup .....oooviiiiiii e Page 12-3

Saving t0 @ CD/DVD........cooiieeeiieeeee e Page 12-4
Formatting @ CD/DVD .......cccovceeiiiiiieeiieeeee, Page 12-4
Writing Procedures .........coooceviveeiiniieeeniee e, Page 12-5
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Printers

Printers

Observed images can be printed directly, while recorded (saved) images can be selected for printing by using the album
function.

Connecting the Printer Print Settings

1 Connect USB cable to the printer and the USB port 1 Click [Print] on the menu in the Album (Page 6-2).
on the microscope. The menu appears.

& |Z| ®©
Print File Save on
| Print... |

Print preview

Page setup...
Printer

Print

The [Print] dialog (Page 12-3) appears.

Print preview

The [Print preview] dialog appears. This allows you to

preview the printed image.

Print preview o [ s
GO 0@ | Co Page| 1}

Page setup

The [Page Setup] dialog (Page 12-3) appears.

Printers

The available printers are displayed.
Select the printer to use. Normally, no changes are necessary.
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Printers

Printing Page Setup

1 . . . . Specify the paper size, orientation, and other settings.
Specify the number of copies and click [Print].

This prints the image.

Paper size
- Select S or L according to the paper size set on the printer.
=% Print @
General . ;
Page orientation
Select Printer
% Add Printer Select landscape when printing images recorded on this
= Microsoft XPS Decument Writer .
microscope.
If portrait is selected, the image will be reduced to fit within
Status: Ready Prirt to file - .
Location the width of the paper.
Cormnt
Page Range Page Setup @
@ Al Y

MNumber of copies: 1 =

Selection Current Page
Pages: Collate
FEPHE:

Paper
Size: [Leﬂer v]
Source: [.ﬂl Select ']
Orientation Margins {millimeters)
@) Portrait Left ] Right ]
© Landscape Top 0 Bottom: 0

ana/an e oy buiaes pue bunuiid
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Saving to a CD/DVD

Saving to a CD/DVD

4 Enter a title in the [Title] box and click [Next].

Formatting a CD/DVD

Burn a Disc @
Format the disk using the live file system. How do you want to use this disc?
The live file system allows you to write files by simply preme BRER

(@ Like a USB flash drive;
paStIng them on the DVD drlve. 7 Savied\tand a;algt.e;\.\ewnvtvhedd\sc a;gtm}a.tTh?Ldlsc;T\H

‘work on computers running Windows or (ater. (Live File

Disks formatted using the live file system can be browsed in ystem]
WlndOWS XP and |ater Operatlng SyStemS IVI:JT:;I::{\DQ‘:&[ZZ:;ind\vidua\.ﬁlas can't be edited or
To create a CD/DVD that can be read on any personal pmsiny-hurini St
computer, specify master format (Page 12-4). Which one should I chosse?
1 Place a blank CD/DVD in the DVD drive.
2 Click [Album] from the [VHX MENU]. Formatting begins.

This brings up the Album. When formatting completes, the [Burn a Disc] dialog

closes.
! VHX MENU
3
9 e Formatting for maximum compatibility
o [S— Te— (master format)
i \S B8 Compare images ‘
'«3 T — This procedure formats the disk using master format.
e
a iej Reproduce rec settings . .
e re— 1 Place a blank CD/DVD in the DVD drive.
A -,
=y e 2 Click [Album] from the [VHX MENU].
| This brings up the Album.
L |
¢ 3 Click [Save on disc] on the menu bar.
The [Burn a Disc] dialog appears.

4 Enter a title in the [Disc title] box, select [With a CD/
DVD player], and click [Next].
Formatting begins.
When formatting completes, the [Burn a Disc] dialog
closes.

Burn a Disc \EI

How do you want to use this disc?

3 Click [Save on disc] on the menu bar. Disctide: 3072014

(7 Like a USB flash drive
Save, edit, and delete files on the disc anytime. The disc will

E?- 1 waork on computers running Windows XP or later. (Live File
¥ System)
Save on disc @ With a CD/DVD player

Burn files in groups and individual files can't be edited or
removed after burning, The disc will also work on most

The [Burn a Disc] dialog appears. computers. (Mastered)

Which one should [ choose?
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Writing Procedures

To use a blank CD/DVD, format it as described on (Page 12-

4).
1 Place a CD/DVD in the DVD drive.

2 Click [Album] from the [VHX MENU].

~ VHX MENU

R Improve image
A rocus
B8 Compare images

18] Recora
“ia Reproduce rec settings
|Js, Open a saved image

(Tt Measure

Capture

Measure

3 Select the image file or folder to write.
To select more than one file, hold the Ctrl key on the
keyboard while clicking the desired files, or press the
wheel button to select each file.

-
|

4 Ciick [Edit] from the menu bar and select [Copy].

l This command can also be selected from the

pop-up menu shown by right-clicking on the
selected files or folder to write to.

5 Click [Save on disc] from the menu bar.

g P

p

Save on disc

The Explorer is launched and the DVD drive appears.

From the menu bar item [Organize], select [Paste].
The files and folder copied from the album will be
written to the CD/DVD.

\ Point If the CD/DVD was formatted using the master
format, the [Burn to disc] button will appear on
the menu bar. Paste the files and click [Burn to
disc].
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Saving to a CD/DVD
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Chapter1 3

Configuring the Operating
Environment

Option Settings

This chapter explains how to configure the operating
environment and network communication settings.

SEHINGS oot Page 13-2
Displaying the Settings Menu.........c..cccceevveene Page 13-2
Network/Security Settings..........cccovvvverieenen. Page 13-2
Lens Settings .....cooeeeeeriieeiieeeeee e Page 13-14
Calibration Setup.......ccccovieiiinniiciinns Page 13-14
USEr SEtUP ...eveieeieecieeeee e Page 13-14
Show Software Keyboard.............cccoooeenennnen. Page 13-16
System Initialization ............ccocceeiiiiiiiennnen. Page 13-16
Initializing Automatic XY Stage .........ccccevuveee. Page 13-17
Camera mount settings ........ccccceeveereeneennnen. Page 13-17
ZST vision misalignment correction ............... Page 13-18
Optical axis misalignment correction.............. Page 13-20
D500 Maintenance...........ccccoeeeevreeenceeeineenns Page 13-22
OPLONS ..ot Page 13-22
Version INfO ....oocuveiieiiiieee e Page 13-24
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Settings

Settings

Configuring the microscope's operating environment.

Displaying the Settings Menu

1 Click [Settings] from the VHX MENU.

Network/Security Settings

The microscope has been set with protection enabled to
prevent changes from being made to the internal system.
This protection must be disabled to configure the system for
connecting external devices, network settings, etc.

Temporarily disabling system protection

\, Point  The following items can be configured or
installed by temporarily disabling the system's

protection. Operation of the microscope is not

guaranteed if any other settings or installations

are made.

(1) FTP and share folder settings

(2) Network settings (IP address settings)

(3) Printer driver installation

(4) Language, country and region settings

1 Click [Network/Security Settings...] on the Settings
menu.
The security administration password input dialog
appears.

Settings

Network/Security
settings...

Calibration Settings..
User settings...

Show software keyboard

2 Enter the password and click [OK].

Security admin password:

l OK J | Cancel |

The password is preset to "VHX" (half-width characters
all caps) at the time of shipping.
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The Network/Security settings dialog appears. Installing drivers

S i . . .
FriSRpEses o 1 Temporarily disable system protection.

System protection: Enabled

Refer to the procedures to temporarily disable system

¥ Install a new program or a driver

@ Install a driver or adjust network settings prOteCtion (Page 13'2)

(Cancel the system protection temporarily.)

© Install a new program
(Permanently disable system protection.) 2

Install the driver as documented in the manual for

*) These settings will be effective after restart.

the external device you wish to install.

Set the calibration password

[l Use password

If the installation process prompts you to

restart the OS, select [Cancel] and let the
installer finish. Then select click [Restart

with this setting] from the VHX MENU.

Change security admin password

Security password: see 3

Password confirmation: see

When the installation completes, click [Protect the
system and return to normal operation.].

| OK ‘ ‘ Cancel |

The microscope will restart.

3 Check the [Install a new program or a driver] option,
and select [Install a driver or adjust network settings],
and click [OK].

You will be prompted to restart the system.

I, Arestartis required to enable the settings. Do you want to restart the system now?

o

4 Cciick [Yes].
The system will start up with the system protection
temporarily disabled and the following dialog will
appear: "This mode cancels the system protection
temporarily".

This mode cancels the system protection temporarily.

juawuodiaug BunesadQ ay} Buunbiyuon

The system protection of the VHX is temporarily canceled.
After configuring a network or installing a driver, use the button below to
enable the protection.

Configuration

| Configure FTP and folder sharing. ‘

| Network Settings |

| Regional and language options ‘

| Restart with this setting. |

Protect the system and return to normal operation.
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Settings

Configuring FTP and file-sharing

\

Point Password entry is required to use the FTP and
file-sharing features.

l The following folders are used by the FTP server

1

2

13-4

and for network sharing.

FTP server: D:\CommonData will be made public.
File sharing: D:\CommonData will be shared as the
data folder.

Temporarily disable system protection.
Refer to the procedures to temporarily disable system
protection (Page 13-2).

This mode cancels the system protection temporarily.

The system protection of the VHX is temporarily canceled.
After configuring a network or installing a driver, use the button below to
enable the protection.

Configuration

‘ Configure FTP and folder sharing. |

‘ Network Settings |

‘ Regional and language options |

‘ Restart with this setting. |

Protect the system and return to normal operation.

Click [Configure FTP and folder sharing].
The [FTP] and [File Sharing] settings dialog appears.

VHX 8

FP

@ on © oFF
D:\CommonData will be made
public.
File Sharing

@ on © oFF
D:\CommonData will be
shared as a DataFolder.

User: VHX_User
Password: eee
Confirm: eee

Both FTP and folder sharing
will have the same password.

[ oo [ conca|

\, Point

The user name cannot be changed.

Select the ON/OFF options as desired for FTP and
file sharing.

Specify a password for FTP and file sharing, as
necessary.

Passwords are case-sensitive. This password is
necessary to connect to the microscope. Be sure to
record it and store it in a safe place.

\, Point  The network settings (Page 13-5) must be

configured in order to use the FTP server.

Click [Protect the system and return to normal
operation.].
The system restarts.

Access the microscope from a PC using the FTP
server and/or file sharing.
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2 Click [Network Settings].
The [Network Connection] dialog box appears.

Configuring the network

\, Point * Before connecting the microscope to an
internal LAN, ask your system administrator
to assign an IP address to the microscope, @Q-\@ » Control Panel » Network andIntemet » Network Connections »
and to provide you with the subnet mask and Ot
default gateway address. Using incorrect or
illegal settings will cause communications to
fail and may interfere with your LAN.

¢ To connect the microscope to a PC in a peer-
to-peer connection, use a crossed cable and
assign IP addresses between 192.168.0.1 and
192.168.0.254 under IPv4. For example, set
the microscope's IP address to 192.168.0.1, 3 Right-click [Local Area Connection] and select
and the PC to 192.168.0.2, and set the subnet
mask to 255.255.255.0.

* Use a category 5 or higher LAN cable if using

[Properties].

a 10BASE-T/100BASE-TX connection, or
category 5e or higher LAN cable for a &3\ )=/ + ControlPanel » Network and ntemet + Network Connectic
1000BASE-T connection. i

¢ In order to network the system through a =

i i L W0 S

domain, the system protection must be s plugged |
disabled permanently. See "Completely R igsbit Network 8 Smi.s
disabling system protection" (Page 13-6). The Dingiiss
system will be added to the domain as a B
standard PC. Note that the microscope T T
capabilities of the system will only be Delete
accessible from the master log in provided in % Rename
the "Completely disabling system # Properties

protection” section.

The [Local Area Connection Properties] dialog box

1 Temporarily disable system protection. appears.
Refer to the procedures to temporarily disable system
protection (Page 13-2). 4 Select [Internet Protocol Version 4 (TCP/IPv4)], and
click [Properties].
This mode cancels the system protection temporarily. T — =
A sofiioig 5 neworkor nsaling & diey, us the buton blow o [ etworiine |

enable the protection.
Connect using:

;.} Intel(R) 825 74L Gigabit Metwork Connection

Confguration

This connection uses the following items:

| Configure FTP and folder sharing. ‘ guos Packet Scheduler

‘ JBLFis nd Frinter Sharing for Micrasom betmorks E

| Network Settings
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& Infernet Protosal Version 6 (TOP/IPvE)
i Internet Protocol Version ¢ (TOR/IPwd)
| Regional and language options ‘ Wl .. Link-Laver Topology Discovery Mapper 170 Driver 2
‘ 1 r
[ Install... ] [ Uninztal ] Properties
| Restart with this setting. | Deseription

Allaws your computer to sooess resources on a Micrasoft
netwark,

Protect the system and return to normal operation.

This displays the [Internet protocol version 4 (TCP/
IPv4)] properties.

Reference . TCP/IPv4 is explained below as example.
* For a peer-to-peer connection, select
[Internet protocol version 4 (TCP/IPv4)].
¢ |f TCP/IPv6 has been specified when the
microscope is connected to an internal
LAN, select [Internet protocol version 6
(TCP/IPV6)].
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5 Specify the IP address, subnet mask, and default Completely disabling system protection

gateway, and click [OK].
To install applications that run on Windows7, it is necessary

2= to disable system protection completely. This must be done

Internet Protocel Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

when networking the system through a domain.

Once system protection is disabled, the system
cannot be returned to a protected state. This
means that system files will no longer be write-

) Obtain an TP address automatically
@ Uge the following IP address:

IP address: 192.188. 0 . 1 . .
Subret mask: 255 255 255 0 protected. Be sure to install commercially
Default gateway: 2. 158 . 0 .24 available virus protection software. Connecting

to a network or inserting an external memory
device without virus protection software
installed increases the risk of infection.

Some applications may affect the VHX software
and cause malfunctions. Users are responsible

Obtain DNS server address automatically
@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

7] valdte setings upen ext for verifying the operation of such applications,
and shall use them at their own risk.
=

Software installation and changes made to an
unprotected VHX are outside of the software

juawuodiaug BunesadQ ay} Buunbiyuon

LAN connection Peer—to-[:)eer warranty. The user is responsible when using
connection an unprotected system.
example Third-party software can not be supported by
Ki .
IP address Specify the value 192.168.0.1 eyence
Subnet mask provided by your |255.255.255.0
Default system 1 Click [Network/Security Settings...] on the Settings
atewa administrator. Not used
9 y menu.
For a peer-to-peer connection, set the PC's IP address

to 192.168.0.2, and the subnet mask to 255.255.255.0.

Net\nrurhf/Seculity
l When using TCP/IPv6, the following window SIS
appears. For the details of setting contents,

ask your system administrator.

Internet Protocol Version 6 (TCP/IP6) Properties o == Calibration Settings..

You 4 i this capabilty.
Otherwise, you need to ask your network administrator fo the appropriate [Py settngs, User settings...

© Ot 3 1878 Adeiess aufbimaticaly
Use the following IPY6 address:

Show software keyboard

The security administration password input dialog

appears.

2 Enter the password and click [OK].

6 Close the [Local Area Connection Properties] and

Security admin password:

[Network Connection] dialogs.

o Jf

7 Click [Protect the system and return to normal

operation.]. The password is preset to "VHX" (half-width characters

all caps) at the time of shipping.
The Network/Security settings dialog appears.

The microscope will restart.
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3 Check the [Install a new program or driver] option, 6 Read the warning on the dialog carefully. If you
and select [Install a new program], and click [OK]. accept the risks, check the checkbox and click
[Yes].

System protection settings

VHX

Eysenkpiotection Ehabis The system protection will be PERMANENTLY canceled.

You cannot revert this operation.

After that, observe the following:

@ Install a driver or adjust network settings - The C drive is unprotected. Protecting the system with anti-virus or other such
software is recommended.

- FTP and folder shared settings must be set from the OS menu.

¥l Install a new program or a driver

(Cancel the system protection temporarily.)

) Install a new program - Pushing the power button will result in shutdown. If you would like to revert to
(Permanently disable system protection.) sleep perform settings from the VHX application after permanent cancel.
- Software and OS operation is not guaranteed if you install software and/or change
*) These settings will be effective after restart. the OS by removing system protection. Use at your own discretion.

Set the calibration password [ Accept
[l Use password

Cancel

The system will restart with the system protection

Change security admin password disabled
Security password: see
Password confirmation;  ees The system will restart several times. Do
NOTICE not turn the main power off during this
| OK ‘ ‘ Cancel time.
The following dialog appears. 7 Install the application as necessary.

| |Reference ] The following menus will change when system

protection is completely disabled.

The system protection will be canceled

b temporarly. * You can now choose to exit only the VHX

e e application by clicking [Exit] from the VHX
the LAN cable (if any).

[ Confirmation MENU.

Exit

What do you want the VHX to do?

L
4 Click [Confirmation]
Sleep -
You will be prompted to restart the system.
Shutdown
Exit VHX application
Restart
y I, Arestartis required to enable the settings. Do you want to restart the system now? ° The |P address’ FTP‘ and Share f0|der
Yes [ w | settings should be configured using the

functions provided with Windows7. These
functions are accessed by clicking [Exit]
5 Click [Yes]. from the VHX MENU and selecting [Exit
VHX application].
The system will restart and a confirmation dialog for

disabling the system protection will appear. \ Point If the system protection is disabled
completely, the system may prompt you for

the ID and password when the VHX-6000
starts up. If prompted, enter the ID and
password shown below. The below
credentials to be used for the master
domain log in if networking through a
domain.

ID: VHX_Admin

Pass: VHXADMIN

juawuodiaug BunesadQ ay} Buunbiyuon
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Setting the calibration password

A password can be set in order to set or change the
calibration.

Set the calibration password
Use password

Calibration password:

Password confirmation:

Click [OK] and restart the microscope to make this setting
take effect.

\, Point

¢ Once you set the calibration password, you
will need to enter it in order to change the
calibration settings.

* Record and store the calibration password in
a safe place.

Changing the security administration
password

Specify a password to allow installation of a driver or to
configure network settings and communication software
settings.

Click [OK] and restart the microscope to make this setting
take effect.

¢ Once you set the security administration
password, you will need to enter it in order to
change the Network/Security Settings.

¢ Record and store the security administration
password in a safe place.

\, Point

Changing the display language

® Changing the language
The language used on the microscope can be switched to
Japanese or German.

1 Temporarily disable system protection.
Refer to the procedures to temporarily disable system
protection (Page 13-2).

VHX

This mode cancels the system protection temporarily.

The system protection of the VHX is temporarily canceled.
After configuring a network or installing a driver, use the button below to
enable the protection.

‘Configuration
l Configure FTP and folder sharing. I
I Network Settings l
[I Regional and language options D
I Restart with this setting. l

Protect the system and return to normal operation.

2 Click the [Regional and language options].
The [Region and Language] dialog appears.

Formats | Location| | Keyboards and Languages [ [sdministrative |

Format:

[English (United States) -]

Date and time formats

Short date: [M/dsvyyy -]
Long date: [dadd, MMMM dd, yyyy -]
Short time: [hemm -]
Long time: [h:mm:sstt v]
First day of week: | Sunday -

What does the notation mean?

Examples

Short date: 3/24/2014

Long date: Monday, March 24, 2014
Short time: 5:49 PM

Long time: 5:49:22 PM

Additional settings...

Go online to learn about changing languages and regional formats

o

13-8 - Digital Microscope VHX-6000 User’s Manual -



Settings

3 Click the [Keyboards and Languages] tab.
The following dialog appears.

Formats | Location | Keyboards and Languages | administrative |

Keyboards and other input languages
To change your keyboard or input language click Change keyboards.

Change keyboards...

How do I change the keyboard layout for the Welcome screen?

Display language

Install or uninstall languages that Windows can use to display text and
where supported recognize speech and handwriting.

l ISﬁln;ta\l."umn;tall\anguage;‘.. ]

Choose a display language:

[[English v]]

How canlinstall additional languages?

o

4 Select the list box under [Choose a display

language:].
¢ Select [Japanese] for Japanese.
¢ Select [Deutsch] for German.

After making your selection, do not click [OK]. Instead,
click the [Administrative] tab to the right of the
[Keyboards and Languages] tab.

* If you accidentally click [OK]

If you click [OK], a dialog prompting you to log off will
appear.

Click [Cancel].

| Change Display Language @

You must log off for display language changes
to take effect

Make sure you save your work and close all open programs
before you log off.

| Log off now |[ Cancel ”

If you click cancel, the [Region and language] dialog
will close.

Click [Regional and language options] to bring up the
[Region and language] dialog. Return to step 1.

- Digital Microscope VHX-6000 User’s Manual -

5 Click the [Administrative] tab at the top of the
window.

Farmats | Lasation | Keboards and LanguasesU Administrative |

Keyboards and other input languages
To change your keyboard or input language click Change keyboards.

Change keyboards...

How do I change the keyboard layout for the Welcome screen?

Display language

Install or uninstall languages that Windows can use to display text and
where supported recognize speech and handwriting.

l ISﬁln;ta\l."umn;tall\anguage;‘.. ]

Choose a display language:

English .]

How canlinstall additional languages?

o

The following screen appears.

| Formats | Location | Keyboards and Langusges | dminstrative

Welcome screen and new user accounts

View and copy your international settings to the welcome screen, system
accounts and new user accounts.

'&'Cgpy settings...

Tell me more about these accounts

Language for non-Unicode programs
This setting (system locale) contrels the language used when displaying
text in programs that do not suppert Unicode,
Current language for non-Unicode programs:

lapanese (Japan)

What is systern locale?

13-9
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6 Click [Change system locale...].
The [Change Regional Options] dialog appears.

ﬂ Change Regional Options @

Would you like to apply your region and
language changes?
To ensure that the computer reflects these changes we

recommend that you apply them before making any further
system changes.

Cancel

7 click [Apply].

The following dialog appears.

Select which language (system locale) to use when displaying text in programs
that do not support Unicode. This setting affects all user accounts on the
computer,

Current svstern locale:

[[ English (United States) - ]]

o
-~
&
=1
o

8 Select the list box under [Current system locale:].

¢ Select [Japanese (Japan)] for Japan.
» Select [Deutsch (Deutschland)] for German.

Then, click [OK].

The [Change System Locale] dialog appears.

System locale has been changed. You must
restart Windows for the changes to take effect.

Make sure you save your work and close all open programs
before restarting,

| Restart now ;|| Cancel |

9 Click [Restart now].
After restarting, the system will be displayed in the
selected language.
The rest of this explanation assumes you have selected
German.

Dieser Modus hebt Systemschutz zeitweilig auf

Systemschutz von VHX wird zeitweilig aufgehoben. Nach erfolgter
Netzwerkkonfiguration/Treiberinstallation den Schutz mit unten aufgefiihrter
Schaltflache wieder aktivieren.

Einstellungen

l FTP und Verzeichnisfreigabe konfigurieren. I
l Netzwer i ion des Betri &ffnen. l
[l Offnet die Regions-und Sprachoptionen. D

l Neustart mit dieser Einstellung. l

‘ Systemschutz aktivieren und zuriick zum Normalbetr. ‘

10 Click [Regional and language options] (shown as
[Offnet die Regions-und Sprachoptionen.] in
German).

The region and language dialog appears.

3 Region und Sprache @
Formate ‘ Aufenthaltsort I Tastaturen und Spmohel'l I Verwaltung ”
Format:
[Dautsch (Deutschland) v]

Sortiermethode dndern

Datums- und Uhrzeitformate

Datum (kurz): [TT.MMLLL -
Datum (lang): [TTTT, 7. Mnnan 1y -
Uhrzeit (kurz): [HH:mm v]
Uhrzeit (lang): [HH:mm:;; ']
Erster Wochentag: [Montag ']

Was bedeutet die Schreibweise?

Beispiele

Datum (kurz): 22012014

Datum (lang): Mittwoch, 22. Januar 2014
Uhrzeit (kurz): 18:25

Uhrzeit (lang): 18:25:03

Weitere Einstellungen...

Verbindung mit dem Internet herstellen, um Informationen zum Andern ven
Sprachen und regionalen Formaten zu erhalten

[ ok | [ Avbrechen | [ Ubemehmen |
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11 Click the [Administrative] tab (shown as 13 Check the [Welcome screen and system accounts]
[Verwaltung] in German). (shown as [Willkommensseite und Systemkonten]
The following screen appears. in German) and [New user accounts] (shown as

[Neue Benutzerkonten] in German) options and
b | Region und Sprache @ click [OK].
| Fomate | Aufenthaltsort I Tastaturen und Sprachen | Verwaltung

Willkemmensseite und neue Benutzerkonten

This returns you to the [Region and Language] dialog.

Zeigen Sie Thre internationalen Einstellungen an, und kepieren Sie sie auf o Region und Sprache @
die Willkemmensseite, in Systemkonten und neue Benutzerkonten.

| Formate | Aufenthaltsort I Tastaturen und Sprachen Verwaltung ‘

[| "% Einstellungen kopieren... U Willkemmensseite und neue Benutzerkonten

Weitere Informationen zu diesen Konten Zeigen Sie lhre internationalen Einstellungen an, und kopieren Sie sie auf
die Willkemmensseite, in Systemkonten und neue Benutzerkonten.

Sprache fur Unicode-inkompatible Programme

Die Einstellung fiir das Systemgebietsschema steuert die Sprache, die zum e -
Anzeigen von Text in Pregrammen verwendet wird, die Unicode nicht | 1H Einstellungen kopieren...
unterstatzen.

Weitere Informationen zu diesen Kenten

Aktuelle Sprache far Programme, die Unicode nicht unterstiitzen:

Deutsch (Deutschland] Sprache fir Unicode-inkompatible Programme

Die Einstellung fiir das Systemgebietsschema steuert die Sprache, die zum
Anzeigen von Text in Programmen verwendet wird, die Unicode nicht
unterstitzen.

[ @Gabiat;schema andern

Was ist ein Systemgebietsschema? X X
Aktuelle Sprache fur Programme, die Unicode nicht unterstitzen:

Deutsch (Deutschland)

[ @Gebiat;;chema dndern

Was ist ein Systemgebietsschema?

[ ok | [ bbrechen | | Obemehmen

German).

Willkormmensseite
Anzeigesprache: Deutsch
Eingabesprache: Japanisch (Japan) - Microsoft-IME ﬁ
Format: Deutsch (Deutschland) Dieser Modus hebt Systemschutz zeitweilig auf

Aufenthaltsort: Japan Systemschutz von VHX wird zeitweilig aufgehoben. Nach erfolgter
Netzwerkkonfiguration,/Treiberinstallation den Schutz mit unten aufgefihrter
Schaltflache wieder aktivieren.

12 Click the [Copy settings...], (shown as
[ ok ||[ Abbrechen | | Upemehmen

[Einstellungen kopieren...] in German). e}
o]
The following dialog appears. 14 click [OK] 2
: Q
N . c
_ This will copy the settings of the accounts reserved 3
f* Eir far Willk ite und neue @ X ‘g

- i . . above and complete the language settings.
Die Einstellungen far den aktuellen Benutzer, die Willkommensseite (Systemkonten) 5."
und neue Benutzerkonten werden im Felgenden angezeigt. o
Aktueller Benutzer 15 Click the [Protect the system and return to normal .8
. i . ©
Anzeigesprache: - Deutsch _ operation.] on the dialog (shown as [Systemschutz S
Eingabesprache: Japanisch (Japan) - Microsoft-IME =4
Format: Deutsch (Deutschland) aktivieren und zuriick zum Normalbetr.] in a
Aufenthaltsort: Japan m
=
s
5
o
=2
3
®
=2
2

Neue Benutzerkonten
Anzeigesprache: Deutsch
Eingabesprache: Japanisch (Japan) - Microsoft-IME
Format: Deutsch (Deutschland) Einstellungen
Aufenthaltsort: Japan

I FTP und Verzeichnisfreig: iguri 2 ]

l Netzwer i ion des Betri Gffnen. ]

Aktuelle Einstellunaen fiir folaende Konten kopieren:
llkommensseite und Systemkonten l Offnet die Regions-und Sprachoptionen. ]

l Neustart mit dieser Einstellung. ]

[ ok ]| [ Abbrechen

Systemschutz aktivieren und zuriick zum Normalbetr.

The system will return to normal operation state from
unprotected state and will be displayed in the selected
language.
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W Settings to be changed as needed
* Changing the keyboard layout to Japanese or

German.

» Changing the currency symbol and date display

format to Japanese or German.

The rest of this explanation assumes you are changing

from English.

DX These settings must be configured with the

system protection disabled in order to save
the settings.

To change the keyboard layout to Japanese or German,

change the keyboard language.

1 On the [Region and Language] dialog, select the
[Keyboards and Languages] tab.

The following screen appears.

Formats [ Locatian | Keybosrds snd Lancuaces | Administrative |

Keybeards and other input languages
To change your keybeoard or input language click Change keyboards.

How do I change the keyboard layout for the Welcome screen?

LChange keyboards...

Display language

Install or uninstall languages that Windows can use to display text and
where supported recognize speech and handwriting.

Choose a display language:

[ 15 Install/uninstall languages... l

2

How can Linstall additional languages?

o

13-12

2 Click the [Change keyboards].

The [Text Services and Input Languages] dialog
appears.

,_1 Text Services and Input Languages @

General Language Bar | Advanced KeySaﬂings|

Default input [anguage
Select one of the installed input languages to use as the default for all input
figlds

English (United States) - US -

Installed senvices
Select the services that you want for each input language shown in the list.
Use the Add and Remove buttons to modify this list.

[En] Engish (United States)
Keyboard
e w US

Remove
Properties...
Move Up

Move Down

ok | [ cancel ][ sopy

3 Click [Add].

The [Add Input Language] dialog appears.

... Add Input Language @

0K

English (South Africa) "

English (Trinidad and Tobage)
(- English (United Kingdom) P
£ English (United States) =
[]- Kevhaard

. [Funited States-Dvarak
-[CUnited States-Dvorak for left hand m
[Flunited States-Dvorak for right hand
-[Cunited States-International
us
i[]Us English Table for IBM Arabic 238_L
5----|:|Show More...
- English (Zimbabwe)
|- Estonian (Estonia)
|- Faroese (Faroe Islands)
- Filipino (Philippines)
|- Finnish (Finland)
- French (Belgium) -
[ Ml | b

Select the language to add using the checkboxes below.

]

o [
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4 Place a check at the language you want to change To change the display format of the currency and dates,
to. configure the following option.
¢ To use a German keyboard, place a check in the

[German (Germany) - Keyboard - German] 1 On the [Region and Language] dialog, select the

checkbox. [Formats] tab.
* To use a Japanese keyboard, place a check in the The following dialog appears.
[Japanese (Japan) - Keyboard - Microsoft IME]
checkbox.
Formats | Location | Keybosrds and Laneuages | administrative |
Format:
5 After checking the languages, click [OK]. [Englsh (United states) _D

The system returns to the [Text Services and Input

Date and time formats

Language] dialog.

Short date: [M:’dfyyy_'r 'I

Long date: [dadd, MMMM dd, yyyy -

.;; Text Services and Input Languages @ Short time: [h:mm t vl
General | Language Bar | Advanced Key Settings | Long time: [h:mm:ss t 'I
Default input language First day of week: [Sunday vl

Select one of the installed input languages to use as the default for all input What does the notation mean?

figlds.
Examples
((Geman Gemany)-Geman -) Short date: 3/24/2014
Installed services Long date: Menday, March 24, 2014
Select the services that you want for each input language shown in the list. Short time: 5:49 PM
Use the Add and Remove buttons to modify this list. Long fime: 5:48:22 PM
m German ({Gemany)
m En;li;h {(ilill?instaias} Go online to learn about changing languages and regional formats
i Koo _-E-P : ) e ) o
Japanese (Japan) =
‘ Keybo.ard Properties... 2 . :
» Microsaft IME Select the desired language from the [Format:] list
Move Up
- and click [OK].
The changes are reflected and the dialog box closes.
.
o) o] o Select [German (Germany)] for German.

¢ Select [Japanese (Japan)] for Japanese.

6 Select the language in the list box under [Default
input language] and click [OK].
The changes are reflected and the dialog box closes.
* Select [German (Germany) - German] for German.
¢ Select [Japanese (Japan) - Microsoft IME] for
Japanese.
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Lens Settings

Specify the type of lens to attach to the microscope. The
microscope stores the calibration value (Page 9-6), and
push set value for white balance (Page 4-5) for each lens.
This saves you from adjusting these settings each time you
change the lens. Simply select the lens to use from the lens
settings.

l The lens type and power is automatically

recognized when a lens that supports the automatic
lens/zoom recognition function is attached. These
lenses do not require any lens setting.

1 Click [Settings], and then [Lens Settings...].
The [Lens Setting] dialog appears.

Settings

Network/Security
settings.

Lens Settings.
Calibration Settings...

User Setup...

Show software keyboard

2 Select the lens to use and click [OK].

Lens settings ==

Select the lens and the magnification that you want to
use for observation.
Series
© RZ /LW LENS

Others (lenses not shown in the list)

ZOOM LENS

Select Lens

Lens name: (2520 -
Lens power: |{X20 v‘

Swing-head zoom lens (low magnification target)

X20~200

7] Always display when system starts

[ o Cancel

If the list does not include the model number for your
lens, select Optional Lens 1/Optional Lens 2.

Display every time when the system started up
(Default: ON)

The lens selection screen appears when the
application starts up.
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Calibration Setup

[0 "Calibration" (Page 9-6)

User Setup

This microscope can store the setup (camera, recording,

and options) for each user.

Up to 20 user setups can be registered and recalled.

User settings [zl
Select User  fitje:
User 2 Preview:
User 3 Item Content fi
Lighting/Optimization
Shutter speed Auto 70
.
Gain Preset 0dB
Epi-illumination ON £
Transmitted illuminat.. OFF
Switch lighting Full ring
Edge enhance ON 1.0
comme o
Offset OFF
,
Sharpening Image m.. OFF
Comment
Residual Comment 111
Lens name OFF
fme o
Tilt angle OFF
Scale Settings
Scale types MNone
Scale Width 0[m]
User 20 Qption settings 8
[C] Always set automatically when launched User 1
[ Reg. Settings ] [ Apply Settings I l Close
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Registering a user setup

\, Point  The user setup function registers the current
settings of the microscope.
Adjust each function on the microscope
beforehand, then register the settings.

1 Click [User Settings] on the Settings menu.
The [User Settings] dialog appears.

Settings

Network/Security
settings...

Lens Settings.
Calibration Settings...

User Setup...

Show software keyboard

2 Select the [Select User] to register under.

3 Specify a title, such as the observation name or
observer's name for later reference.

4 Click [Reg. Settings].
This registers the current settings.
The following items will be registered.

Shutter speed

Gain

Epi-illumination

Transmitted illumination

Lighting/Optimization Switch lighting

Edge enhance

Gamma

Offset

Sharpening Image mode

Residual Comment

Lens name

Date
Comments

Time

Tilt angle

Magnification

Scale types
Scale Settings i

Scale Width

Sound function

Option settings JPEG Compress

Power button

Lens settings Lens power

- Digital Microscope VHX-6000 User’s Manual -

White balance

Auto rec folder

) Auto rec image format
Rec settings

Auto rec name prefix

Auto Rec mode

Vision correction

FOCUS

Stigmator

Brightness

Lens power

Low-power mode

D500:Observation Lens power interlock

Observation mode

High-speed frame rate

Average

Edge enhance

Gamma

D500:Lens settings Lens power

Rec. scanning

D500:Rec Settings : -
Multi Save name prefix

D500:Option settings Tracking

Recalling a user setup

1 Click [User Settings] on the Settings menu.
The [User Settings] dialog appears.

Settings

Network/Security
settings...

Lens Settings...
Calibration Settings...
User Setup.

Show software keyboard

2 Select the [User Settings] and click [Apply
Settings].
The loaded settings are reflected on the observation

window.

13-15
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Show Software Keyboard

This function displays an on-screen keyboard for entering
text such as filenames.

To show the keyboard, click [Show software keyboard] on
the options menu.

To close the software keyboard, click the red X in the upper
right. The keyboard will remain on screen until it is closed.

Z’ Toos v EN v

5
DODEACE
(TP T T

| P m /T
o 1y @ o
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System Initialization

Initialization resets the settings for each function from the
VHX MENU to the factory defaults.
It will also initialize all user setups at [User Settings].

1 Click [Initialize] on the options menu.
The [Confirm Initialization] dialog appears.

Settings

Network/Security
settings...

Lens Settings...
Calibration Settings..
User Setup...

Show software keyboard

System initialization...

Initialize XY stage..

To reset the calibration values to the factory settings,
check the [Initialize Calibration settings as well.] option.

Cenfirm Initialization ==

i OK to initialize?

*) Files saved in hard disk
are not deleted.

[7] Initialize Calibration settings as well.

I OK ] I Cancel

2 Click [OK].
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Initializing Automatic XY Stage Camera mount settings

Performs the 6 initialization of the stage. Sets the mounting position of the camera.

If, for example, the stage is to be tilted to the right , the

XY stage Initialization

The electric XY stage must be initiaized mounting direction “Right” will provide more natural camera
(1) Without placing the target, set the plate on the stage with the black side

facing up. 1

@ Raglseplhe XY stage to its highest point. Image-

(3) Set the type and magnification of the lens currently being used.
(4) Click Tnitialize.

Lens settings

Lenstype: (2520 1 Click [Camera mount settings...] on the Settings

Lens power.  (X20

II

menu.

Auto Focus automatic execution

[Camera mount settings] opens.

The lens moves vertically. If the distance between the lens
and the object is short due to use of the lighting attachment,

turn off "Auto Focus automatic execution.’
Settings
Initialize l I Close

Network/Security
settings...

1 Click [Initialize XY stage...] on the Settings menu.
[Initialize XY Stage] appears.

Calibration Settings...

User settings.
Settings

Show software keyboard
Network/Security
settings...

System initialization...
Lens settings...

Initialize XY stage...

Calibration Settings...

Camera mount settings...
User settings..

ZST vision misalignment

Show software keyboard correction..

Optical axis misalignment

System initialization... correction...

Initialize XY stage...

Option...

2 With the black area of circular monochrome plate VersionInfo..
facing upward, place the plate on the stage.

3 Raise the XYO stage as far as it can move up.

juawuodiaug BunesadQ ay} Buunbiyuon

4 In the [Lens Settings], specify the type and power
of the lens in use.
This procedure is not required for lenses that have the
automatic lens/zoom recogpnition function, because
their types and powers are detected automatically.

5 As needed, turn on the "Auto Focus automatic
execution".

6 Click [initialize].
Then, the 0 initialization starts.

- Digital Microscope VHX-6000 User’s Manual - 13-17



juawuodiaug BunesadQ ay} Buunbiyuon

Settings

2 Sets the mounting position of the camera.

Camera mount settings @

Select the camera mount direction.

@ Normal mode (recommended)

Check that the camera is mounted facing
forward and then press OK.

Custom (advanced users)

Right

oK | ‘ Cancel |

Normal mode (recommended):
Check that the camera is mounted facing the front and

click [OK].

Custom (advanced):

Select the tilt direction of the stand from Right or Letft,
mount the camera in the selected direction, and click
[OK].

13-18

ZST vision misalignment correction

The stage position is corrected so that the field-of-view and
focus do not change even if the objective lens is switched
between low and high when the VH-ZST lens is used. This

correction can be readjusted.

There are two adjustments: the automatic adjustment using
a correction scale; and the manual adjustment that can use
arbitrary samples. Both follow the steps below.

A correction value is calculated so as to provide the same
field-of-view and focus for the high- and low-power lenses
by multiple setting operations for the lenses.

| £
| b

Z5T vision misalignment correction lﬂ

Raise the XY stage to the top, set the tilt angle to 0 degrees,
select @ method to perform correction, and click ‘Start’.

Checking
lens fixation

High-power

Low-power
lens setting 1

lens setting 1

High-power

Low-power
lens setting 2

lens setting 2

oy Lens misalignment correction
— (run when switching an objective lens)
@ Automatic Correction

~ (with transmitted illumination.)

2 Perform manually

‘ O start

To use variable illumination adapter, turn off
I = vision shift correction due to the collision risk.

Close

Uncheck [Lens misalignment correction (run when

switching an objective lens)] if you do not want to activate
the vision misalignment correction in switching the lens

between high- and low-powers.
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Correction using correction scale

1 Select [Automatic Correction (with transmitted
illumination.)] and click [Start].

2 Check the fixation of the lens.

ZST vision misalignment correction =

Retighten the lens fixing knob to prevent backlash.

step (1/2)

1. Follow the procedure to loosen the lens fixing
knob and then retighten it.

2. Switch the lens 2 or 3 times.

~

(O] [

3 Setup the high-power lens.

ZST vision misalignment correction =)

Use a marker to calculate the vision misalignment
correction value.

Step (2/2)

1. Switch to the high magnification lens unit
and set to 1000x.

Target lens: High magnification lens
Target magnification: X1000

2. Set the calibration tool on the stage.

3. Click 'Start".

#) Click 'Start’ to move the stage, then auto focus will be
executed.

4 Setup the low-power lens.
25T vision mlsahgnm'e-n_t;rmmun. “!—'_7 ==

Marker detection was successful at 1000x.
Switch to the low magnification lens unit and set to 200x.

Target lens: | Low magnification lens unit

Target magnification: | X200

*) After changing the magnification, click 'Continue’

Cancel

5 Setup the high- and low-power lenses again
following the dialog.

VHX

Correction value calculation is complete.

Correction using arbitrary sample

1 Select [Perform mannually] and Click [Start].

_ Correct field of view misalignment automatically
=
when switching target lenses.

Automatic Correction
(with transmitted illumination,)

© Perform manually

2 Check the fixation of the lens.

3 Setup the high-power lens. Click the mouse at a
point having distinct features.

[ m— ==

Switch to the high magnification lens unit and specify
the reference point.

Step (2/5)

1. Display the reference object and switch to the.
high magnification lens unit.

Targetlens: | High magnification lens unit
2. With distinctive marks, such as angles and
intersections, i a state in which they can be.

distinguished, increase the magnification as much
as possible.

3. After focusing, dlick the marked point on the screen.

Gos [ O | [[om |

4 Setup the low-power lens. Click the mouse at the
point where the mouse was clicked in the case of
the high-power lens.

25T vision misaigament comecton =]

Calculate the amount of field of view misalignment
when switching to the low magnification lens unit.

Step (3/5)

1. Switch to the low magnification lens unit.

Target lens: | Low magnification lens unit
2. Set the magnification to 200 and display.
the marked point

Target magnification: | X200

3. After focusing, click the marked point on the screen.

5|
Qoo |[ ©nee | [ e | \‘III; T STIRYL o AT
a

5 Setup the high- and low-power lenses again
following the dialog.

VHX

Correction value calculation is complete.
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Optical axis misalignment
correction

When lens power is changed, it corrects the viewing center
which is shifted from the actual viewing position of the
navigation image.

If the lens power is changed with the zoom ring, the center
of the field-of-view moves slightly.

Correct the position on the navigation image depending on
the deviation amount, match the navigation image with the

viewing position you are observing.

There are two adjustments: the automatic adjustment using
a correction scale; and the manual adjustment that can use
arbitrary samples. Both follow the steps below.

Calculate the amount of travel of the visual field due to the
change in magnification since high/low magnification are
set for more than one time with zoom ring.

High Low High Low
magnification [:> magnification E:> magnification [:> magnification
setting 1 setting 1 setting 2 setting 2

==

Optical axis misalignment correction

Raise the XY stage to the top, set the tilt angle to
0 degrees, select a method to perform correction,
and click 'Start'.

[¥] Optical axis misalignment correction

. Automatic Correction
(with transmitted illumination.)

* Perform manually

O start

‘ Close ‘

When changing the magnification, if you do not want the
correction on the navigation image to work, remove the
checkmark from [Optical axis misalignment correction].

13-20

Correction using correction scale

1 Select [Automatic Correction (with transmitted
illumination.)] and click [Start].

2 Set high magnification. Set the lens power to the
specified magnification.

[

Optical axis misalignment correction

Calculate correction value for optical axis misalignment
with a marker.

1. Turn the zoom ring to match the target
magnification.

Target magnification: | X200
Current magnification: | X20

2. Set the calibration tool on the stage.

3. Click 'Start'.

#) Click 'Start' to move the stage,
then auto focus will be executed.

Cancel

3 Set low magnification. Set the lens power to the
specified magnification.

— "
Optical axis misalignment correction - (it

I Marker detection was successful. l
Turn the zoom ring to match the target magnification.

Target magnification: |X30

Current magnification: | X200

*) After changing the magnification, click 'Continue’,

Cancel |

4 Follow the dialog, and once again set the high/low

magnification.

TN
s B - e -

Correction value calculation is complete.
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Correction using arbitrary sample 3 Set low magnification. Set the lens power to the
specified magnification.

1 Select [Perform mannually] and Click [Start]. Align with the focus and click on the same place where

you clicked with high magnification.

@ — " e Tn B
optcl aws miaignment correcton SN =
Raise the XY stage to the top, set the tilt angle to ]

0 degrees, select a method to perform correction, Calculate the amount of misalignment when switched to
and click 'Start’. low magnification.

[¥] Optical axis misalignment correction

Optical axs misalignment correction g

-, Automatic Correction 1. Turn the zoom ring to match the target
~ (with transmitted illumination.) magnification.

Target magnification: ‘XSO

Current magnification: ‘ X30

@ Perform manually

2. After focusing, click the marked point
on the screen.

2 Set high magnification. Set the lens power to the

specified magnification.
Align with the focus and click on a characteristic part
with the mouse.

Optical axis misalignment correction u

Set to target magnification, specify reference point.

1. Display the reference object, turn the zoom ring

to match the target magnification. 4 Follow the dialog, and once again set the high/low

Target magnification: |X2DO magnlflcatlon'

Current magnification: |X20

2. After focusing, click the marked point
on the screen.

juawuodiaug BunesadQ ay} Buunbiyuon
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D500 Maintenance Options
The [D500 Maintenance] menu will appears. These settings configure the common operating settings for
Perform the consumables replacement and auto the microscope.
adjustment which optimizes the controller according to the
procedure of [Maintenance Flow]. 1 click [Option...] on the Settings menu.
Refer to "VHX-D500/D510 User's Manual" for further
details.

Network/Security
settings...

Calibration Settings...

User settings...

Show software keyboard

System initialization...

Initialize XY stage...

Camera mount settings...

ZST vision misalignment
correction...

Optical axis misalignment
correction.

Option..

Version Info...

The [Option Settings] dialog box appears.
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System XYZ stage

Tt - Click the [XYZ stage] tab.

[System || XVZ stage | D500 | Other

Option settings Iﬁ

Sound

Use sound function |System |XYZ stage§| D200 |O‘ther ‘

XY stage

JPEG Compress . i
5 Check the movement to the origin point when

@ Normal mode © High compress the application ends
Display large image size Zstage

@ High-quality mode © High-speed mode Confirm Z stage movement when replacing lens
Depth Composition/3D

@ 3D shape priority ) Depth comp image priority

Noise Elimination

[ OK l I Cancel l
e Sound I OK l I Cancel ]
Uncheck this option to turn off the sound functions _ _ _
(Default: Use sound). These options set the following functions to ON/OFF.
« JPEG Compress * Check movement to the origin point when the application

ends (Default: ON)
* Confirm Z stage movement when replacing lens
(Default: ON)

Specify the compression ratio to use when recording
(saving) JPEG formats (Default: Normal mode).
Typically, file compression should be set to normal mode.
While high compression reduces the size of the data file,
it results in lower picture quality.

¢ Display large image size
Select the mode for when displaying images with large
size (Default: High-quality mode).
For better picture quality, select High-quality mode.
For faster display speed, select High-speed mode.

* Depth Composition/3D
When creating depth composition images, select

whether to give priority to 3D form or depth composition

image (Default: 3D shape priority).

* Noise Elimination
This option is active only when the 3D shape priority is
active. Noises that will occur during the 3D
composition are suppressed.
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D500 Others

Click the [D500] tab. Option settings [

o] ‘ System |XYZ stage | D500 EOThEF |

Option settings

Power Button

| System | XVYZ stage || D500 | Other

@ Sleep @ Shutdown
High-speed frame rate

e = Maintenance
[¥| Enable tracking

Record information for maintenance

Display operation hints at startup

I OK l I Cancel

I OK ] I Cancel |

Operation of the power button

This option sets [Enable tracking] at high-speed frame rate * Sleep
to ON/OFF. (Default: ON) The sleep stores the system status in the internal

memory and terminates the system. The next startup will
require a shorter time because the status is loaded not
from the hard drive but from the internal memory. In the
sleep status, the system continue to supply power to the
internal memory to store the status. If the main switch on
the left side of the product is turned OFF or the power
cable is pulled out, the system will follow the usual
startup procedure. When you do not use this product for
long period of time, turn off the power switch and pull out
the power cable.

e Shutdown
This option shuts down the power to the system
completely.

Maintenance
Record information for maintenance (Default: ON)
Display operation hints at startup (Default: ON)

Version Info

This command allows you to confirm the version of the
system.

Use it to confirm the version when contacting KEYENCE, or
to check for update availability.
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Connecting to an External PC

Connecting the
Microscope to a PC

The PC can be connected to the microscope using the
VHX-6000 Communication Software, via FTP, or via a
network share.

LAN Connection.........ccceeveeeieeieieieenec e Page 14-2
Overview of LAN Connection..........ccccoceeennneen. Page 14-2
Operating Environment of the PC ................... Page 14-2
Flow of Preparations ..........cccccocvnieeiiveeinienenns Page 14-2
PC Connection and Settings .........ccccoveeeerieenne Page 14-3

VHX-6000 Communication Software ................... Page 14-4
Overview of FUNCtions...........cccceviniieneennene Page 14-4
Installing the Communication Software............ Page 14-4
Uninstalling the Communication Software ....... Page 14-5
Starting the VHX-6000 Communication Software

..................................................................... Page 14-5
Names and Functions on the Window.............. Page 14-6
Playing Images........cccceviicieneenieseeee e Page 14-8
Measuring 2D images .........ccccevvveeeeeiniieneeenn. Page 14-15
PrevieW.......coooiiiieiiee e Page 14-16
SAVING ..o Page 14-17
Edit...oeooi e Page 14-17
VIBW et Page 14-18
OPLON .o Page 14-18
Extracting CSV data........ccccoveeeiiiininieniieene Page 14-19
Measurement Data Tabulation ....................... Page 14-19

FTP Server Function.........c.cccoeeieiiiniiiiceniene Page 14-21
Connecting using Internet Explorer................ Page 14-21

File Sharing FUNCLiON ..........coceeiiiniiiiiieeeee Page 14-23
Using Internet Explorer to Connect................ Page 14-23

- Digital Microscope VHX-6000 User’s Manual - 14-1

2d [euJax3 ue o} buposuuod E



—h
9d [eula)xg ue o} bunossuuo) =

LAN Connection

LAN Connection

Connecting the microscope to a PC via a LAN connection allows you to view and edit images recorded and stored on the
microscope from the PC.

Overview of LAN Connection Flow of Preparations

This section explains the flow of work to complete before

VHX-6000 Communication Software acquiring image data via the LAN connection.

This software allows remote control operation of the A\ Point

Before connecting the microscope to an
internal LAN, ask your system administrator to
assign an IP address to the microscope. Also
find out the subnet mask and default gateway
address.

microscope from a Windows-based PC, and provides file
edit functions such as copy and delete.

FTP server function

This function allows you to copy files between the [Configuring the network on the VHX-6000. Page 13-5 J
microscope and a PC. U
File sharing function (PC connection and settings Page 14-3 J
File sharing provides Windows-based PCs with access to a
shared folder on the microscope, allowing files to be copied
to and from the microscope. FTP server function Page 14-21

File sharing function Page 14-23

Operating Environment of the PC

Supported operating
systems

Windows Vista SP2
Windows 7 SP1

Windows 8.1

Windows 10
Processor Intel Core™ 2 DUO E8400 or later
Memory 2 GB or more

Connection interface

PC must be equipped with one of
these LAN ports:

LAN (RJ-45 1000BASE-T/100BASE-
TX/10BASE-T)

Display resolution

1280 x 1024 or higher

Hard disk

3 GB or more

Graphics memory

128 MB or more

Display colors

32 bits or more

Graphics chip Support for DirectX 9.0c

Direct X Version 9.0c or later

Others CD-ROM drive or USB port
14-2
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PC Connection and Settings

\, Point * Before connecting the microscope to an
internal LAN, ask your system administrator
to assign an IP address to the microscope.
Also find out the subnet mask and default
gateway address. Using incorrect or illegal
settings will prevent communications and
may interfere with the internal LAN.

¢ To connect the microscope to a PC in a peer-
to-peer connection, use a crossed cable and
assign an IP address between 192.168.0.1
and 192.168.0.254. For instance, set the
microscope's IP address to 192.168.0.1, and
the PC to 192.168.0.2, and set the subnet

mask to 255.255.255.0.

* Use a category 5 or higher LAN cable if using
a 10BASE-T/100BASE-TX connection, or
category 5e or higher LAN cable for a

1000BASE-T connection.

1 Configuring the network on the microscope.

Configure the microscope from the [Settings] "Network/
Security Settings" (Page 13-2) from the VHX MENU.

LAN cable connection

Confirming the network settings on the PC.

Connect the LAN cable to the LAN port on the left side

panel and the LAN port on the hub.

To connect the microscope to a LAN within a group,

use a straight cable. To connect peer-to-peer with a PC,

use a crossed cable.

- Digital Microscope VHX-6000 User’s Manual -
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VHX-6000 Communication Software

VHX-6000 Communication Software

VHX-6000 communication software enables remote control operation of the microscope, and can capture images to a PC.

Overview of Functions

File editing functions

¢ Browse files on the microscope and PC on the same
screen, and effortlessly copy, move, and delete files.
* Export CSV formatted files to Excel files.

Measurement data tabulation function

* The image files with measurement data and the CSV file
measurement data that is compiled inside a folder are
tabulated, and can be output into Excel files.

Installing the Communication
Software

This section explains the procedures for installing the VHX-
6000 Communication Software.

\, Point

To perform the installation, users must log in
with an account that has Administrator
privileges.

To use the software, log in with an account that
Normal or higher privileges for Windows Vista/7.

1 Turn the PC power on and start up Windows.

2 Insert the disk labeled [VHX-6000 Communication
Software] in the CD-ROM drive.
The [VHX-6000 Communication Software] window
appears.

\, Point * If [User Account Control] appears, click
[Yes].

w

Click [Next].

15 VHX-6000 Software - InstallShield Wizard

<

Welcome to the InstallShield Wizard for
'VHX-6000 Software

| The InstallShield (R) Wizard will install VHX-6000 Software on
continue, dick Next

WARNING: This program is protected by copyright law and
international treaties,

o

The window for entering the user information appears.

14-4

4 As required, enter [User Name] and [Organization ]
and click [Next].

‘) VHX-6000 Software - InstallShield Wizard
Customer Information
Please enter your information.

£
<4
4

User Name:

Orgarization:

Installshield

[ <gak | mexs [ cancel |

The window for selecting the folder to be installation
destination appears.

5 Cclick [Next).

1) VHX-6000 Software - InstallShield Wizard ===

Destination Folde:

g 4
Click Next to install to this folder, or cick Change to install to a different folder. y

Install VHX-6000 Software to:

// C:\Program Files (x86)WKEYENCE\HX-6000 Software\

InstalShield

[ <@k |[THexts ][ cancel |

| |Reference | To change the folder to be installation
destination, click [Change] and specified a
different folder.

The [Ready to Install the program] dialog appears.
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VHX-6000 Communication Software

6 Click [Install].

15/ VHX-6000 Software - InstallShicld Wizard

Click Install to begin the installation.

Instalishield

If you want to review or change any of your installation settings, cick Back. Click Cancel to
exit the wizard,

Ready to Install the Program 44
The wizard is ready to begin instalation u

[ <pace | ms=l | [ cancd

The installation begins.
When the installation finishes, the [
Comleted] dialog box appears.

InstallShield Wizard

\ Point The installation wizard

will display a

message indicating it will install some or
all of the following components according
to your PC's environment. Click [OK] and
confirm acceptance of the usage
agreement to proceed with the installation.

¢ .NET Framework 4.5.

* Visual C++ 2008 SP1
package (x86)

e Visual C++ 2010 SP1
package (x86)

2
redistributable

redistributable

¢ Visual C++ 2013 redistributable package

(x86)

Uninstalling the Communication
Software

1 Turn the PC power on and start up Windows.

From the [Start] menu, select [Control Panel] -
[Programs and Features].

Select the [VHX-6000 Communication Software]
and click [Uninstall].

When the confirmation dialog box appears, click

If [User Account Control] appears, click [Yes].

Starting the VHX-6000
Communication Software

7 Click [Finish].

15 VHX-6000 Software - InstallShield Wizard

InstaliShield Wizard Completed
4

&

ftware. Click Finish to exit the wizard

The InstallShield Wizard has successfully instaled VHX-6000
So

8 Remove the CD-ROM.

- Digital Microscope VHX-6000 User’s Manual -

Double-click the VHX-6000 Communication
Software icon on the desktop.

The first time the program is started, the [VHX-6000
Communication Software] window appears.

If the network is connected, click [Network].
[I] "= Network settings" (Page 14-18)

The contents of the hard disks of computer and
microscope are displayed.

14-5
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VHX-6000 Communication Software

. (6) Status bar
Names and Functions on the

The right end of the status bar displays the following

Window information:

The upper area of the window shows the contents inside * HD free space:

the PC's hard disk and other storage devices. e Files:

The lower area of the window shows the contents of the

microscope's hard disk.

¢ Selected files:

(1) Toolbar
The toolbar presents the commonly used commands.
[ "Toolbar" (Page 14-7)

(2) PC folder view area

This area shows the folders on the PC's hard disk, and on
the drives connected to the PC. In this section, these
folders are referred to as [PC folders].

(3) PC files list area
This area shows a list of files in the local folder. In this
section, these files are referred to as [PC files].

Reierence; These four file types can be displayed as
thumbnails.

* JPEG files (.jpg)
e TIFF files (.tif)
* HDPhoto (.wdp)
o AVl files (.avi)

(4) VHX folder view area
This area shows the folder structure on the hard disk in the

microscope. In this section, these folders are referred to as
[VHX data folders].

\, Point The VHX-6000 Communication Software can
only access the

"Data folder"(D:\CommonData). The VHX-6000

PC Communication Software cannot access the

Documents folder.

(5) VHX files list area
This area shows a list of files in the VHX folder. In this
section, these files are referred to as [VHX files].

14-6 - Digital Microscope VHX-6000 User’s Manual -

Remaining space available on the
microscope's hard disk.

Indicates the number of each file type in
the current folder (JPEG, TIFF, WDP,
AVI, and CSV).

Indicates the number of selected files.

| |Reference ] The toolbar and status bar can be hidden by
selecting the settings on the [View] menu.
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Toolbar

The names and functions of the toolbar icons are explained
below.

Gladnet
Intel
MSOCache
perfLogs

(1) Playback
b Plays back the selected file.

The display method varies according to the type of

Playback

selected file.
D:] "Playing Images" (Page 14-8)

(2) Measure

On 2D images, this command measures length and
;g area, and allows additional comments.
Measure . .
D:] "Measuring 2D images" (Page 14-15)

(3) Preview
=] Displays the selected file in a [Preview] window.
|
o AVI files and images recorded in high definition
Preview

(3200 x 2400) or higher resolution cannot be
previewed.
[ "Preview" (Page 14-16)

(4) Linked startup

Automatically opens the selected file in the

Linked 's_'mrtup associated application based on the file extension in

the PC's settings.

For example, the image file can be opened in a
commercially available image editor application. The
following file types are supported: JPEG, TIFF, AVI,
and CSV.

(5) Save

Saves the captured images under automatically
B assigned names.

Save .
[ "saving" (Page 14-17)
(6) Print
Print (Page 12-3) the selected images from the printer
'd:* =|  connected to the computer.
Print

(7) File
Controls files.
’“—j.)v Items that can be controlled are the same as those of
File [File] in Album.
l Available operations are the same in
both the VHX folder and computer folder.
(8) Search
= Searches files within the computer's hard disk.
search | [ "Searching Files" (Page 6-14)

(9) Refresh

4_‘,,1

! Refreshes the display to reflect the latest information.
Refresh

(10) Edit

=7 This command is used to edit files or folders.
e | [0 "Edit' (Page 14-17)

(11) Undo
Undoes the most recent command.
g , -
Und \, Point [Undo] is allowed for only one
ndo command. Some operations
cannot be undone.
(12) View

Toggles display between thumbnail and properties.
view | O "View" (Page 14-18)

(13) Network

E Shows/hides VHX folder display area and VHX file list

Metwork| area.

(14) Option
#;_ % You can set the network settings and options of
D[;ticrn "| various functions (Page 14-18).

(15) Explorer

- Launches Explorer.
e
Explorer

(16) Report Output

Output the information of the selected CSV file to an

)
report output| Excel or Word file.

(17) Tab Result

Collectively output the one-click automatic

5

Tab results

measurement results to Excel (Page 6-20).
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Playing Images

Double-clicking a thumbnail image displays it using the
method best suited for that image. Right-clicking on any
selected image and clicking [Measure] changes the display
to the measurement view.

\, Point 3D images opened by clicking [Measure] will be

played as 2D images.

e 2D images
The image is displayed in a [Wide-view] window (Page
14-8), allowing zooming by rotating the mouse wheel,
and area resizing by dragging the mouse.
After zooming to the desired display size, the observation
area can be changed by dragging on the image.

* 3D images
The image appears in the 3D view (Page 14-10). 3D
images can be rotated and observed in the XYZ
directions.

¢ Multi-lighting image
The images recorded with this function can be observed
later with the lighting direction changed.

* HDR images / High resolution HDR images
HDR (Page 14-13) images can be displayed after
adjusting the HDR effect.

14-8

Playing 2D images

When playing 2D images, they are shown in the wide-view
window.

1 Double-click the file to play.
This brings up the [Wide-view] window and the
playback window.

31312091 jpg - VHX-6000 Analyzer
Fle Edt View Settngs Heb

Wik =] - .

Open save print Copy | Measure/Comment Bxt

= [&=]

2 Rotating the mouse wheel changes the zoom ratio
in the playback window.
When the playback window is zoomed in on a portion
of the entire image, the wide-view window will indicate
the displayed area inside a green frame. Drag this
frame to change the area displayed in the playback
window.

1312091 jpg - VHX-6000 Analyzer = [@][=]

- Digital Microscope VHX-6000 User’s Manual -
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B Toolbar B Menu [Settings]
I Select the image to display in a new window. e =
Dbé” Save set for images larger than 1600x1200
@ Save at Current Size
= Saves the displayed image under a user- Saves the image without changes to size
E . (Max. 20,000 x 20,000)
Save specified name. ) Reduce and Save
The size of the image can be set in the [Option Seei [30%
Settings]. Display large image size
@ High-quality mode ) High-speed mode
< Prints (Page 12-2) the displayed image via the [ Add CSV data when saving frage.
Print printer connected to the computer.
[ oK ] [ Cancel ]
= Copy the displayed image to the clipboard.
CU‘* Save set for images larger than 1600x1200
PY
Select the size to save the displayed image.
This command is used to measure the image To reduce the image size, select [Reduce and Save] and
] / C 14
SRS or add comments. select a size from the drop down list box.
: Stops playback.
Ps Py Option settings @
Exit

Save set for images larger than 1600x1200

©) Save at Current Size
Saves the image without changes to size
(Max. 20,000 x 20,000)
@ Reduce and Save
Size: | 50%
50%

" - 25%
Display large Y3 50

@ High-quality mode ) High-speed mode

A4

7] Add CSV data when saving image.

[ oK ] [ Cancel

Display large image size

If the response time is slow when the display is [Highquality
mode], select [High-speed mode]. This will make
operations faster.

Add CSV data when saving image

9d [eusa)x3 ue o} bunossuuo)

This option exports saved CSV data to Excel for viewing the
measurement data on the image.
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B Toolbar

Displaying in 3D

Displaying 3D image files in 3D. l Select the image to display in a new 3D view.
il
Open

Reierence; Thumbnails of 3D image files will have a red 3D
symbol in the lower right.

A Saves the displayed image as a 2D image.

Save as 2D
1 Select the 3D image file and click [Playback].

The confirmation message appears. - Prints (Page 12-2) the displayed image via the
-

print | printer connected to the computer.

2 Click [3D playback].

=l Stores the displayed image on the PC's

. . . copy | clipboard.
3 The displayed 3D image can be edited.

) ) ] ) The copied image can be pasted into
The displayed 3D image can be manipulated by turning . .
) T o commercially available software.
it, zooming in and out, and moving it.

[T] "Manipulating the 3D View" (Page 10-16) 45 Opens the [Option settings] dialog box. Setting
option | of the following items is available.

3 3000. - VHX-5000 30 Viewer =)

B e = - * Color (scale line, scale assistance line,
‘ background)

e Unit (m/mm/pm/in/mil)

: * Number of decimal

= Exits the 3D view.
e

14-10 - Digital Microscope VHX-6000 User’s Manual -
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m [Display] tab e Scale

If the [Scale] option is checked, a simple scale will
appear. Change the height of the (squares) or (dots) to
measure the rough height.

[0 "Displaying the scale" (Page 10-17)

* Height
Dragging the slider up or down adjusts the scale factor
used to display the image height.

* Monochrome
This option removes the surface texture to make height

differences easy to understand. Combining it with the

light simulation provides clearer height differences.

3 X300.5 - VHX-6000 3D Viewer [E)

He Edt Vew Settngs Hel

4 s P =
L =] - S S &
oen  swemm bt oy Ot =

View [Lghting
el

* FixZz
Checking the [Fix Z] check box turns and moves the
image with the Z-axis fixed. Hold the left mouse button
down and drag to turn while keeping the Z-axis fixed.

« Height/Color Hold the right mouse button down and drag to move the
Selecting the [Height/Color] option displays the image object.
with emphasis on height. The highest areas of the 3D
image are shown in red, and the lowest areas are shown
in dark blue.

* Rotation guide
Checking the [Rotation guide] check box displays the X,

Y, and Z axis during mouse drag movements.

Adjust the height and color by dragging the slide bar. Click again to turn the [Rotation guide] display OFF.

[ %300. - VHX-6000 30 Viewer S
B £ .

open

- Digital Microscope VHX-6000 User’s Manual - 14-11
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B [Lighting] tab
Selecting the [Lighting] tab enables the lighting simulator
which can be used to apply lighting from any direction.
Drag the mouse to change the lighting direction. This
allows you to observe height differences on the image in
greater clarity.
[ "Lighting Simulations" (Page 10-24)

3 X300, - VAX-6000 30 Viewst [ole

Be Ed Vew Settgs Heb

Multi-lighting playback
Playbacks a Multi-lighting image.

Reierence; Thumbnails of Multi-lighting files will have a ML
symbol in the lower right.

1 Select a Multi-lighting file and click “Playback’
The confirmation message appears.

2 Click “Multi-lighting playback’

3 You can change the lighting direction of the Multi-
lighting image to check.

You can change the lighting direction by clicking the

display area.

The following indicator shows the direction of
illumination.

Crag the mouse on the image display area.
You can change the display position.

Latitude: 80> Deg Longitude: 4313 Deg

You can also set the lighting direction by entering a
latitude and a longitude.

An image illuminated from straight above can be put in
the state under the ring + coaxial combined
illumination.

The ratio of the lighting methods can be adjusted with
the balance adjustment slider.

Balance adjustment

Ring 49 Mix
= U ©
‘ Reset |

Clicking “Reset” resets the illumination angle and the
combination ratio to the default values.

14-12 - Digital Microscope VHX-6000 User’s Manual -
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Playing HDR images/high resolution HDR

l  Thumbnails of HDR image files will have a red
"H" symbol in the lower right.
¢ Thumbnails of high resolution HDR image files
will have a red "UH" symbol in the lower right.

1 Select the HDR image file or high resolution HDR
file and click [Playback].
Confirmation message appears.

2 Click [HDR View] / [High Resolution HDR Playback].

This brings up the playback window and the [High

4 ciick [Show Imagel.

The [Wide view] window and play window opens.

5 HOR.F - Vi-6000 Analyzer P

e Edt Vew Sewngs Hebp

dynamic range] dialog box.

3 Adjust each setting while viewing the image.

The following can be adjusted: brightness, texture,

contrast, and color.

neference; The [Playback in the wide-view window] dialog box
(Page 14-8) appears if the image was recorded at
high definition or a higher size.

B Toolbar
Click [Default] to return each setting to their optimum
values m Select the image to display in a new window.
Dpén
[Hor =)
—— o = Saves the displayed image.
B U EJ Save as 2D
Texture 27 . . . .
B 0 B < Prints (Page 12-2) the displayed image via the
Print printer connected to the computer.
Contrast 66
- i +
D D | Copy the displayed image to the clipboard.
Color 88 N C;Jﬁ
T [

This command is used to measure the image

A
Show I.mage
or add comments.

%
HDR Adj.

Exit

- Digital Microscope VHX-6000 User’s Manual -

Allows each item to be readjusted.

Stops HDR playback.
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Playing color composition images

l Thumbnails of HDR image files will have a red CL
symbol in the lower right.

1 Select the color composition image file and click
[Playback].
The confirmation message appears.

2 Click [Color Comp Image].
This brings up the playback window and the [Adjust
color comp] dialog box.

3 Adjust each setting while viewing the image.
The following can be adjusted: balance, texture, and

color.
Adjust coler comp @
Balance 75
=) U
Textur 25
=]
Color 50
=) U
l Color ] l Large-depth l [ Default l

* "Color"
Displays the color image taken with VH lens.

* "Large-depth"
Displays the high resolution image.

e "Default"
Displays the image synthesized from the color image

and high resolution image

4 Click [Show Image].
This confirms the adjustments and closes the [Adjust
color comp] dialog box.

B Toolbar

--ll ] Select the image to display in a new window.
I‘ 1 i

Open

E Saves the displayed image.

Save

Prints (Page 12-2) the displayed image via the

=

Print printer connected to the computer.

> Copy the displayed image to the clipboard.
=

Copy

This command is used to measure the image
Measure/Comment
or add comments.

=l Allows each item to be readjusted.

Adjust color cormp

Stops color composition image playback.

Exit
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Measuring 2D images

With 2D images, you can measure length and area, enter
comments, and save.

1 Select the file to measure and click [Measure/
Comment].
The [Specify measurement size] dialog box appears.

2 Select the size of the image to measure and click
[OK].
The [Wide view] window and play window opens.
There are four tabs for tools of [Measure/Comment].

01 "Main measurements" (Page 9-2)
[ "Area Measurements" (Page 9-26)
[0 "Comments" (Page 9-36)

[ "Displaying a Scale" (Page 9-40)

Main | Area | Comment | Scale

* » s o b
SN G ah
2 Points Multi-pt Radius Diameter Arc
A P o 2 g
AN A L g
Anglel  Angle2 Lines 2 Centers Free
v L @
%, 2
oL x*X
Parallel Perp. RGB Count
. X
Delete Del All
[Z] options
@ Edge detection 50
Muttipoint input
Assist tools
Ref ne

Display Settings

9/0,0)

[main | Ares i comment [ scale

4 Stepl

@ Specfy a shape to measure the area

(e Y M
o
N O D H

Polygon  Cirde  Freeline Rectangle

(@) Specify brightness or color to measure the area

& L4 ] @
! = 2 M
Brightness  Color Filter Fill

4 Step2

Extract area values manually or automatically

¢ ® U0 o

IndvMesr BlckMesr  Delete Reset

Display Settings @

Measurement Ines, comments, or scales that have been
placed i an nvald area (outside of the blue frame) wil

¥ not be incuded in the saved image. Plice these frems
inside the frame,

Measurement Ines, comments, or scales that have been
placed i an nvald area (outside of the blue frame) wil

¥ not be incuded in the saved image. Plice these frems
inside the frame,

7530 Mesr value on screen
X20 [] Mesr result window

main | Area [{Comment | scale

7530 Mesr value on screen
X20 [] Mesr result window

Main | Area | Comment |} Scale

General Comment

Comment  Circle  Rectangle  Ellipse
v 2 U X
Arow  Arow/Text  Delete  Del All

Line Format

coor: () wadth: | 2

Residual Comment

D | [

(oo | [ mowe ]

[ we ] [ oomen ]

@ None © Mesh @ Cross
© Bar © XYBar
Scale width:  100.00 ~ um

(Vald value range: 19.80 to 1979.59)

Disphy Settings ®

Measurement Ines, commens, or scales that have been
placed i 3n mvald area (outside of the blu frame) wil

¥ ot be incuded n the saved mage. Place these items
inside the frarme,

MeasUrement Ines, comments, or scales that have been
placed in an nvaid area (outside of the blus frame) wil

¥ not be included in the saved image. Place these tems
inside the frame.

= Mesr value on screen
X20 [ Mest result window

- Digital Microscope VHX-6000 User’s Manual -
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Changing calibration

Normally, the calibration set when the image was recorded

is loaded automatically.
The procedure below allows you to redo the calibration.

1 Click the lens power view and select [Lens 1] or
[Lens 2].

Mesr value on screen
x20 [] Mesr result window
Lens 1 v custset: -
Lens 2 3 Cust Set 2
x20 Cust Set 3
Calbration  » Cust Set 4
Cust Set 5
Cust Set 6
Cust Set 7
Cust Set 8
Cust Set9
Cust Set 10

2 Click [Lens 1] or [Lens 2] - [Calibration] -
[Settings...]

Mesr value on screen
[ Mesr result window

Lens 1

Lens 2 3

Calbration  » Settings...

Load from Current Image

The [Calibration] dialog box appears.

3 Enter the a known length on the screen as the
reference length.

Calibration - Lens 1 : Cust Set1 [zl
Lens power
Lens name: Cust Set 1
Manual calibration
Reference length: 2.1511=
*) Align the calibration scale on the screen to the reference length.
View
- - _ MNo. of —
Unit: @ m ) mm @ pm decimal places: 0%

4 Click the start and end points of the length specified
as the reference in step 3.

| |Reference ] The start and end points can be moved by

dragging either point.

5 Specify the display units and number of decimals
to display, and click [OK].
The calibrated value is saved.

Preview

Preview - 131111-01jpg
Filename:
131111-01.jpg
Fil size:

L.68M8

updated:
11/11/2013 4:04:50
Image Size:

1600 x 1200

Title:

Subtite:

Creator:
Company/org:

Workgroup:

Lens name:
2520, X200

Tilt angle:
0Deg

e Recorded:
11/11/2013 4:04:50 ...

Preview shows the observed image and file properties.

Various operations can be performed by using the

icons below the image.

b

Previous Image
Displays one file before the currently displayed file
in the same folder.

Next Image
Displays one file after the currently displayed file in
the same folder.

i

Fit to window size
Adjusts and displays the image to the size of the
window.

Actual size
Displays the image in actual scale.

T

e

Full screen image
Displays the image over the entire screen.

%&f

Enlarge
Enlarges the image display size. Zooming is also
possible by rotating the mouse wheel button.

‘e(l/

Reduced-size
Reduces the image display size. Zooming is also
possible by rotating the mouse wheel button.

it

Linked application startup
Starts up the associated application with the image
file opened in a new window.

Save As
Saves the captured image under a user-specified
name. The image can also be resized.

Specify area and save
Cuts and saves the selected area of the image.

Specify area and copy
Cuts and copies the selected area of the image.

Gl -

Show properties ON/OFF
Toggles the properties information display ON/OFF.
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Saving Edit
1 Sselect the file to save. :d -
Edit
VHX files and PC files can be selected. cut Crhx
Copy Ctrl+C
2 . Paste Ctri+v
Click [Save]. Select Al Ctri+a
The [Save As] dialog box appears.
e Cut
Cuts the selected file or folder and copies it to the
3 Select a folder and enter a filename to save the clipboard.
image as, then click [Save]. « Copy
_ Copies the selected file or folder and copies it to the
s = clipboard.
Savein' [3 Documents - @& M-
B Name ’ Date modif.. Type Size e Paste
el R o vavigll vt Pastes the file or folder copied to the clipboard, using Cut
MyWebPages 3/3/20121..  Filefolder
! s:;nned Dgu(uments 3/22/2014 .. Filefolder or COpy, to the selected folder.
Desktop
* Select All
- Selects all files in the currently open folder.
A
Computer
= 3
w
Netwark
File name: VHX0001jpg - [ Save
Savessbpe:  |JPEGimages Ciparipea) o] [Caned ]
[7] save reszed image

The selected file is saved.
To resize the image before saving it, check the [Resize
to] option and select the size.

9d [eusa)x3 ue o} bunossuuo)
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List
Details
Show properties

Show thumbnais

| Sort L4 ‘EI MName
Ascending Type
Descending Size
Updated

Title

Subtitle
Creator
Company/org
Waorkgroup
Lens name
Epi-ilumination

Tilt angle

Image files can be viewed by selecting one of the following

methods.

List
Shows the filenames as a list.
Details

Shows the filename, size, timestamp of last update, and
other details as a list.

Show properties
Shows the filename and properties information.

Show thumbnails
Shows the files as thumbnails.

Sort by

The following options are available.

Name Title Workgroup
Type Subtitle Lens name
Size Creator Epi-illumination
Updated Company/org Tilt angle
Ascending

Displays files in ascending order (from smaller or newer)
based on the selected sort by item.

Descending
Displays files in descending order (from larger or older)

based on the selected sort by item.

14-18

Option

m Network settings
Configure settings for connecting the microscope to a
network.

Network settings
Metwaork reference target settings
@ Computer name

VHX-CILD20JBLLG

) IPv4 address

) IPv6 address

Account settings
Connect to the next account
User name
VHX_User
Password

I B Test connection

l Register/load settings
L ]I

¢ Network interface target settings
Enter either [Computer name] / [IPv4 address] /

Cancel ]

[IPv6 address] of the microscope.

¢ Account settings
Check the option and input the "User name" and "Pass

word" for connecting to the microscope.
Choose the user name (VHX_User) specified in the file-
sharing settings.
] "Configuring FTP and file-sharing" (Page 13-4)
* Test connection
This command tests the connection with the microscope

based on the "Network interface target settings" and
"Account settings". If the connection succeeds,
"Connection was successful." message appears.

* Register/load settings
This command registers the current network settings.

Registered settings can also be read.

B Option settings
The [Options] dialog box appears.
0] "Options" (Page 6-16)
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Extracting CSV data Measurement Data Tabulation
The measurement results embedded in an image as CSV When the VHX-6000 Communication Software has been
data can be saved as a CSV formatted file. installed, the [VHX Measurement Data Tabulation Tool] icon
is created automatically.
Refere"ce; z:jug bsgiilsoﬁ)fir:?:g T:Wf:r;ig,iy data will have a The [VHX Measurement Data Tabulation Tool] tabulates the
image files with measurement data and the CSV file
1 Select the image with CSV data. measurement data that is compiled inside a folder, and

outputs it into Excel files.
2 On the [File] menu, select [Extract CSV data].

. 1 Double-click the [VHX Measurement Data
The [Save As] dialog box appears.

Tabulation Tool] icon.

4 Save As (=3
%[ = » Libraries » Documents + [ 42 ]| search Documents
{3 » Lib » D ts » [ 3 2 . .
£18) Drag the folder with the tabulated files
Organize ¥ New folder S @
¢ Favortes “ Documents library Arsngely:  Folder = (Measurement result images and CSV files) from
Includes: 2 locations
B Deskaop 1 = T explorer, etc. into the square frame.
4G Lib
Jplur::::ﬂam Fax 72 . File folder
; Music My PaperPert Documents
B Picturss MyWebPages
H Videos Scanned Documents . Filefolder
o Homegroup Compile the measure CSV or image files with measurement results
A SEEN and tabulete to Excel file.
4 % Computer
& wintuit(c) -
[ raing] 141030 1 jnocsy b Drag and drop the files you want to compile.
Save a5 type: [CSV file (*.csv) -
= Hide Folders Save [ cancel |
[¥] Output thumbnails

3 Enter a filename and click [Save]. e

The CSV file is saved.

"] Block tabulate all files in subfolders
(Tabulate all of the files in the subfolders of the selected folder.)

Output format of block tabulation to Excel

3 Automatically export the tabulated results to the
Excel files.

9d [eusa)x3 ue o} bunossuuo)

Enter a filename and save the file.

D22 - o
A B c D E F

1 Filename Date saved 1.2 Points [mil] 2. Multi-pt [mill 3. Radius [mill 4. Diameter [mil]l 5
2 1 4/8/2016 300 PM 445549 1456266 302818 62446
3 4/8/2016 309 PM 445549 1456266 302818 62446
4 v 4/8/2016 309 PM 445549 1456266 302818 62446
5 4/8/2016 309 PM 445549 1456266 302818 62446
6 ) EN, & 4/8/2016 309 PM 445549 1456266 302818 62446
7 VHX6000_EN_MainMeasure 6.csv  4/8/2016 300 PM 445549 1456266 302818 62446
:

:

10

]

Output thumbnails

When [Output thumbnails] is selected, the thumbnail
images are exported to the first column.

5 € F G
ot sined 4.2 Pointe Lol 2. Mk [ml] 9 b L] 4 Oimtor (] 6
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\, Point ¢ Since the thumbnail images are fixed in the
cells, they are also linked in the

measurement data sorting.

¢ Click a thumbnail image to display its
original image file. This works for JPEG files
(*.jpeg, *.jpg) and TIF files (*.tif, *.tiff). For HD
Photo files (*.wdp), the original images will
not be displayed even if the thumbnail
images are clicked.

W Option
Block tabulate all files in subfolders

When [Block tabulate all files in subfolders] is selected, all
the files inside the subfolders of the specified folders are
exported as a batch.

Output format of block tabulation to Excel

When the [Output each to a separate Excel book.] is

selected, the files inside the subfolders are output to
separate Excel books.

Boosa - ==
A 5 5 5 e F 9

1 Filename Date saved 1.2 Points [mill 2. Multi-pt [mill 3. Radius [mill 4. Diameter [mill

2 V6000 EN el e 182018 500 P s 14562 wste s2410

3 VHX6000_EN. Ml 4/8/2010 309 PM 445549 1456200 302818 62440
Vi
5 v E)eodic = B =
Vi) A ) c ] E 5]
o | 1 Filename Date saved 1.2 Points [mill 2. Multi-pt [mil] 3. Radius [mill 4. Diameter [mill
VFXG000_EN.MainMeasure.1.csv  4/8/2016 308 PM 445549 1456200 302018 62446
VHX6000_EN Mainheasure 2.c2v  4/8/2016 302 PM 145519 1456266 302818 62445 |~
2 v .
Vi E)Book = ® =
Vi A ) c D E F E
7 VH | 1 Filename Date saved 1.2 Points [mil] 2. Multi-pt [mill 3. Radius [mill 4. Diameter [mill
ooy 4/8/2016 300 PM 445549 1456266 2818 62:
4/8/2016 309 PM 445549 1456200 302818 62420|=
4 4/8/2016 300 PM 445549 1456266 302818 62446
4/8/2010 309 PM 445529 1456200 302818 62440
6 VX000 EN M: 4/8/2016 300 PM 445549 1456266 300818 62446
7 VHXB000_EN. Maink .\ 4/8/2016 300 PM 445540 1456260 302818 62426
8
W Vrx-6000-3 Sheetz Sreetd /3 M4 L 0]

When the [Output each to a separate sheet in a single
Excel book.] is select, the files inside the subfolders are
output to separate sheets in a Excel book.

@) Book1 = 8 =
A B © D E F E
1| Filename Date saved 1.2 Points [mill 2. Multi-pt [mill 3. Radius [mill 4. Diameter [mil] |~
2 |VHXG000_EN MainMeasure 1 csv  4/8/2016 308 PM 445549 1456266 302818 62446
3 |VHXG000_EN MainMeasure 2 csv  4/8/2016 308 PM 445549 1456266 302818 62446
4 |VHXG000_EN MainMeasure .csv  4/8/2016 309 PM 445549 1456266 302618 62446
5 |VHXG000_EN MainMeasure 4.csv  4/8/2016 308 PM 445549 1456266 302818 62446
6 |VHXG000_EN MainMeasure 5.csv  4/8/2016 308 PM 445549 1456266 302818 62446
7 |VHXG000_EN MainMeasure 6.csv  4/8/2016 308 PM 445549 1456266 302818 62446
8
9
10 v
o1 viacoooo vrsceooo vriceooos 75) 4 30
A 7

\, Point * The supported models for "VHX
Measurement Data Tabulation Tool" are

shown as below.
The CSV files and image files with measurement
data output via VHX-500/500F/600/700F/900/
900F/1000/2000/5000/6000 series

¢ The supported Excel versions are shown
below.
Excel 2003/2007/2010/2013/2016 (does not
function with Excel 2000)

¢ [Main measurements] and [1 click measure]
are the types of measurements that can be
output.
[Area Measure], [Auto area measurement] and
[3D Profile Measurements] are not supported.

¢ All of the measurement result items and
sequence numbers inside the folders need to
match each other.
If the CSV files and the image files with
measurement data are mixed inside the folders,
the old files will be tabulated by the update dates.
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FTP Server Function

Using FTP client software, a PC can read image files saved on the hard disk in the microscope, and write image files on the

PC to the hard disk in the microscope.

\, Point  Turn the [FTP] function (Page 13-4) on the microscope on.

Connecting using Internet Explorer

This procedure will explain how to use the FTP function
using Internet Explorer as the FTP client.

1 Startup Internet Explorer.

2 In the address bar, type "ftp://IP address of the
microscope/".

3 click [Go].
The first time you connect to the microscope, the

[Logon method] dialog box appears.

4 Enter the user and password and click [Logon].

Enter the [User] as "VHX_User", and [Password] as the

password specified in the microscope's settings (Page

13-4).
[E=3 e =<
Q\J [+ Thelnternet » 192168011 + [ 43 || Search 19216830 11 ol
Organize =

|
l
l
|

TestMG-0Ljpg TestMG-02jpg TestIMG-03 jpg TestMG-04jpg TestMG-05 jpg

——

|

I
I
I

estlMG-06. estiMG-07., estIMG-08, estiMG-09, estIMG-10,
TestIMG-06.jpg TestMG-07jpg TestIMG-08 jpg TestMG-0%,pg TestMG-10,pg

— -
& ititems
-<
11 items: User: VHX_Use € Internet

l The FTP server allows access to the files and

folders saved under D:\CommonData.

Copying images files on the microscope to
the PC

1 Right-click the folder or file to copy.

| =

e —
Open

Copy To Folder...

Cut

Copy

Paste

Delete

Rename

Properties

2 Select [Copy To folder]
The [Browse For Folder] dialog box appears.

3 Select the destination folder and click [OK].

The files on the microscope are copied to the PC.

Browse For Folder =)

Copy the selected item(s) to the folder:

B Desktop

> (4 Libraries

> ¥, Homegroup
4 )

> M Computer

> €l Network

Eolder: ~ Desktop

MakeMewFoder | [ ok || canel
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FTP Server Function

Copying image files or folders on the PC to
the microscope

1 Drag the files to copy to the folder on the
microscope.
The files or folders on the PC are copied to the
microscope
Instead of dragging, you can also use copy and paste.

PC folder
&=+ Ubrries » Documents » + [ 4 |[ Search Documents El
Organize v Shorewith v Bum  Newfolder Sv A @
~
L v 3 =
L d
AR
KEYENCE 002.pg 131028.avi  131028-01pg  131028-02pg  131028-03.jpg
==
°
.
"
131028-04.pa
7 items

:H_’ » Thelntemet » 192168.011 v [#3 || Search 192168011 p|

G </ 2 ®
.
r N\
_— _— —_— _— _—
TestIMG-01.jpg TestIMG-02jpg TestIMG-03jpg TestMG-04jpg TestIMG-05.pg

— —

e b

- -

e b

—

o

TestIMG-06,jpg TestMG-07jpg TestIMG-08,jpg TestMG-09jpg TestMG-10pg
L J
sl -
@ 1iitems
-
11 items User: VHX_Us¢ @ Intemet

Microscope folder

14-22 - Digital Microscope VHX-6000 User’s Manual -



File Sharing Function

File Sharing Function

The file sharing function allows you to copy files between
the microscope and the PC.

\

, Point  Turn the [File sharing] function (Page 13-4) on
the microscope on.

Using Internet Explorer to Connect

1
2

Startup Internet Explorer.

In the address bar, type "//IP address of the
microscope".

Click [Go].

‘ @'qu 11192168011

Enter the user and password and click [OK].

Enter the [User] as "VHX_User", and [Password] as the
password specified in the microscope's settings (Page
13-4).

The contents of the D:\CommonData folder (data folder

for the album function) on the microscope appears.

(B8 EEE B

@Q'\ « 192168011 » Users » VHX Admin » Pictures + [ 9| Search My Picture: 2|

File Edit Niew Tools Help

Organize »  Bum  Newfolder

16 items @ Internet

The files can be manipulated using Explorer.
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List of Necessary Authentication Information and Default Settings

List of Necessary Authentication Information and

Default Settings

Item User name Password Related page
Calibration - Set by user "Setting the calibration password" (Page 9-11)
Network/Security Settings - VHX "Network/Security Settings" (Page 13-2)
FTP/File Sharing VHX_User Set by user "Configuring FTP and file-sharing" (Page 13-4)
Windows log-on after Completely VHX_Admin VHXADMIN "Completely disabling system protection" (Page 13-6)
disabling system protection
Communication Software setting - Set by client "Option" (Page 14-18)

A-2
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Replacing the Fuse

Replacing the Fuse

When replacing the fuse, be sure to use an FSL Series fuse from Nippon Seisen Corporation that meets the following rating:

Rated voltage: 250V
Rated current: 40A
Fuse characteristics: Time lag
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REMOTE Connector (Capture/Pause)

REMOTE Connector (Capture/Pause)

A switch (such as a foot-activated switch) can be connected to the capture/pause REMOTE connector to capture and pause

images.
Pin layout Using the REMOTE Connector to
Pin number _Pin name Pause and Release Images

A Pause remote

B Capture remote 1 Using a foot switch or other device, short pins A

C COM and C on the REMOTE connector.
This will pause the image as indicated by the lit LED

REMOTE connector over the [PAUSE] button on the console.

(controller side)

Short pins A and C on the REMOTE connector again to
release the pause. The LED over the [PAUSE] button
on the console will go out.

Using the REMOTE Connector to
Capture

1 Using a foot switch or other device, short pins B
and C on the REMOTE connector.
The LED over the [PAUSE] button on the console will
light up and a [Capture] dialog box will appear.

2 Specify the save conditions.
Specify the image format and other properties.

3 click[Save].
The LED over the [PAUSE] button on the console will
go out indicating the image has been captured.
Refer to "Recording/Saving Still Images" (Page 5-2) for
details on saving an image.

Reference; You can continue capturing by setting the
microscope to auto capture mode. (Page 5-6)
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External Dimensions

External Dimensions

Units: mm

465

Units: mm

61
19
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178
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Specifications

Specifications

Specifications (Basic Performance)

Item

Specifications

Camera

Image capture device

1/1.8 type 1.95 million pixel CMOS image sensor
Total pixels 1612 (H) x 1212 (V)
Executable pixels 1600 (H) x 1200 (V)

Scanning method Progressive
Frame rate 50F/S (max.)
Normal 1600(H) x 1200(V) Approx. 1000 TV lines
3CMOS *1, 3 1600(H) x 1200(V) Approx. 1200 TV lines (2 million pixels x 3CMOS mode

Excellent color reproducibility.)

Resolution |High definition*3

3200 (H) x 2400 (V) Approx. 1600 TV lines

Super fine*3

4800(H) x 3600(V) Approx. 2000 TV lines or more

0 *3

18 Mega Pixel x 3CMOS

4800 (H) x 3600 (V) Approx. 2000 TV lines or more (18 million pixels x 3CMOS

mode Excellent color reproducibility.)

High dynamic range

Each RGB pixel in 16-bit resolution

Gain

Auto, Normal, Preset

Electronic shutter

Auto, Manual, 1/60, 1/120, 1/250, 1/500, 1/1000, 1/2000, 1/5000, 1/9000,
1/19000

Supercharge shutter

0.02 sec. to 4 sec.

White balance

Push set, Auto, Manual, Preset (2700 K, 3200 K, 5600 K, 9000 K)

Back-focus adjustment

Not required

LCD monitor 3

Size Color LCD (IPS) 23"
Panel size 509.184 (H) x 286.416 (V) mm
Pixel pitch 0.2652 (H) x 0.2652 (V) mm

Number of pixels

1920 (H) x 1080 (V) (FHD)

Display color

Approx. 16.77 million colors *4

Brightness

300 cd/m? (Center 1 Point, typical)

Contrast ratio

1000:1 (typical)

Viewing angle

+89° (typical, horizontal), +89° (typical, vertical)

CD-R/CD-RW/DVD
drive unit

Unit

DVD super-multi drive unit

Used disk

CD-R/CD-RW/DVD+R/DVD+R DL/DVD+RW/DVD-RAM

Storage capacity

8.7 GB (using DVD+R DL)

Hard disk drive unit

Storage capacity

500GB (including 165GB reserved area)
Approx. 1680000 images (when a 2 million-pixel image is compressed) to
approx. 55000 images (when a 2 million-pixel image is not compressed)

Image format

When compressed: JPEG When not compress: TIFF

Maximum image size

20000 pixels (H) x 20000 pixels (V) (using image stitching function)

Light source

Lamp

Super luminosity LED

Lamp life

40000 hours (referent value)

Color temperature

5700 K (typical)

A-6
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Item Specifications
Output format DVI 1920 pixels x 1080 pixels
Video output Scanning |Special LCD monitor |66 kHz (H), 60 Hz (V)
frequency |External monitor 66 kHz (H), 60 Hz (V)
Mouse input USB mouse support
Input Keyboard input USB keyboard support
External remote input Pause/Capture, Non-voltage input (Contact/non-contact)
LAN RJ-45 (10BASE-T/100BASE-TX/1000BASE-T)
Interface USB2.0 Series A 6 ports
USB3.0 Series A 2 ports
Power supply voltage 100 to 240 VAC +10%, 50/60 Hz
Power supply
Power consumption 280 VA
Ambient temperature +5 to 40°C
Environmental Relative humidity 35 to 80%, No condensation
resistance Pollution degree 2
Overvoltage Category 1]
Controller Approx. 12.5 kg
Weight Camera unit Approx. 1.20 kg (VHX-6100/6020)
Console Approx. 0.50 kg

Dimensions (excluding protrusions)

550 (W) x 470 (H) x 200 (D) mm (collapsed)

*1: Comparing with Normal mode, its color reproducibility is better.

*2: Comparing with Superfine mode, its color reproducibility is better.

*3: Only supported on multi-scan camera VHX-6100.

*4: Displays approximately 16.77 million colors using the FCR processing of the display controller.
*5: The LCD monitor provided with the microscope is based on extremely advanced technology.
You may, however, notice a permanent black spot (unlit pixels) or permanent bright spot (lit pixels) on the screen. This is normal and

should not be considered a defect.
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Specifications

Specifications (Various Functions)

comparison function

(Combination/Comparison/Difference display mode)

Function Details Console
supported
Observation function | Auto focus function Provided O
Focus level display function Provided
Lighting shift function (height Provided (Full, Partial, Flanking, dark field, bright field, mix O
difference enhancement) illumination modes)
Multi-lighting function Provided (©]
Camera-shake correcting function |Provided (for video) o
Display function Full screen display function Provided O
Split function Horizontal split, vertical split, 4-part split, 9-part split,
Linkage display function
Real-time digital zoom 1.0 to 10.0x
Comment display function Provided
Image optimization Glare eliminating function Provided ©)
function Ring eliminating function Provided o
HDR function Provided ©)
High resolution HDR function Displays high resolution images with high dynamic range. ©)
Optimization mode (9 types) Provided (Automatically displays 9 types of image modes and ©)
allows selection of the optimal image)
Fine shot function Provided ©)
Stitching function Image stitching Provided ©)
3D image stitching Provided ©)
Navigation function Provided
3D function Live depth composition function Constantly provide deep image with depth in focus. O
Quick Composition and 3D function |Provided O
Fine depth composition Provided
3D display function Provided
3D shape correction function Provided (Slope/Sphere/Cylinder)
3D 2-screen simultaneous Provided

Recording function Report output (Excel/Word)

Provided

Recording settings reproduction Provided
function
Timer capturing function Provided

Video recording/playback function

Maximum 50 frames/sec.
Video size (1600 x 1200, 800 x 600, 640 x 480)

A-8
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Function Details Console
supported
Measurement function |Distance, angle, radius, area, etc. |Various functions provided
Automatic edge detection Provided
Scale display Various functions provided O
Automatic count, Provided (enables distance/area measurement through
area measurement functions brightness/color extraction)
Auto area measurement Provided
Grain size analysis Provided
Contamination analysis Provided
One-click measurement Provided
Auto-measurement Provided
Lens/zoom automatic recognition | Provided
function (TRIPLE'R)
Auto calibration Provided (numerical input not required)
One-push auto calibration functions | Provided (scale position adjustment not required)
CSYV file export Provided
3D-measurement 3D profile measurement Provided
function (VHX-H4M, | Point-to-point height measurement |Provided
VHX-815, and function
Optional functions) 3D volume measurement Provided
Roughness measurement Provided
Manual XY XY stage measurement Provided
measurement system | Wide image display function Provided
(VHX-H2M2 optional
function)
Utility Easy mode Provided ©)
Space saving unit Provided
Foot-switch support Enabled
User settings Provided
System protection settings Provided
PC mode Provided
Network connection settings Provided
Function guide Provided
Video help Provided

Software for PCs
(available free of
charge)

Communication software

Allows easy image data transfer between the VHX and PC (LAN).

3D playback software

Plays back 3D images saved in the VHX on a PC.

Multi-lighting playback software

Existing multi-lighting images can be played back with the
VHX after their illumination orientations are changed.

HDR playback/measurement/
stiched image playback software

HDR parameter adjustment, stiched image display and

measurement can be performed.

One-click measurement summary
software

Summarizes and transfer one-click measurement results to

Excel.
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Specifications

Specifications (Detailed Modules)

Software Package

Video recording module

Records and plays back video.

Area measurement module

Measures area of 2D images.

Timer capture module

Provides functions for capturing images automatically at specified time

intervals.

Split-screen module

Provides functions for tiling screens horizontally, vertically, into quarters or
ninths.

Comment entry module

Provides functions for entering and displaying comments such as text and
markings on the observed image.

Image improvement module

Provides image processing functions for correcting images to make
observation easier.

High-quality depth composition
module

Composes a single image from multiple images captured in focus at
different heights.

A-10
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Software Usage Agreement

B Software License Agreement
The use of VHX-6000 communication software (hereinafter referred to as [this software]) is subject to the terms outlined in
this software license agreement (hereinafter referred to as [this agreement]) and to the customers consent to this agreement.

The customer's use or duplication of this software, in whole or in part, constitutes the customer's consent to enter into this
agreement.

Article 1 (Usage Rights)
1 Contingent of the customer's compliance with the terms of this agreement, KEYENCE Corporation (hereinafter referred
to as KEYENCE) extends to the customer non-exclusive usage rights.
2 The customer may install this software without the limit of the number of the licenses, provided that this software is
used only in the same corporation in order to use our product you have purchased.
Article 2 (Limitations on Duplication)
The customer may make no more than 1 copy of this software for backup purposes only.
Article 3 (Prohibitions)
The customer is prohibited from doing the following with this software.
a. Additions or changes to any or all of the functions of this software.
However, installation of updates or new features provided by KEYENCE is expressly allowed.
b. Reverse compiling or reverse assembling of this software for the purposes of reverse engineering.
c. Sale, transfer, redistribution, license, rental or lease to the third party.
This does not include instances where permission has been obtained from KEYENCE in advance.
Article 4 (Copyright)
The copyrights of this software and all associated documentation are the property of KEYENCE.
Article 5 (Exemption of Liability)
KEYENCE shall not be held liable by the user or third party for any damages arising from the use of the software.
Article 6 (Support)
Based on this agreement, KEYENCE agrees to provide the customer with technical support in response to customer
questions regarding this software. However, KEYENCE makes no guarantee that the technical support offered will
meet the customer's needs.
Article 7 (Termination of Agreement)
1 Should the customer destroy this software and any backup copies, this agreement will automatically expire with the
customer's cessation of use of this software.
2 KEYENCE reserves the right to unilaterally terminate this agreement should the customer violate any of the terms of

this agreement. In this instance, this software and all copies should be immediately returned to KEYENCE for
destruction.

3 Should KEYENCE be caused damages by the customer's violation of this agreement, the customer will compensate
KEYENCE for those damages.
Article 8 (Basis in Law)

This agreement is to be adjudicated according to Japanese law.
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Usage Agreement for Operation Software

MICROSOFT SOFTWARE LICENSE TERMS

WINDOWS™ 7 ULTIMATE FOR EMBEDDED SYSTEMS
WINDOWS™ 7 PROFESSIONAL FOR EMBEDDED SYSTEMS (ALL VERSIONS)

These license terms are an agreement between you and KEYENCE. Please read them. They apply to the software included on this
device. The software also includes any separate media on which you received the software.

The software on this device includes software licensed from Microsoft Corporation or its affiliate.
The terms also apply to any Microsoft

® updates,

® supplements,

* Internet-based services, and

® support services

for this software, unless other terms accompany those items. If so, those terms apply.
If you obtain updates or supplements directly from Microsoft, then Microsoft, and not KEYENCE, licenses those to you.

As described below, using the software also operates as your consent to the transmission of certain computer information for
Internet-based services.

By using the software, you accept these terms. If you do not accept them, do not use the software. Instead, contact KEYENCE to
determine its return policy for a refund or credit.

If you comply with these license terms, you have the rights below.
1. OVERVIEW.

a. Software. The software includes desktop operating system software. This software does not include Windows Live services.
Windows Live services are available from Microsoft under a separate agreement.

2. USE RIGHTS.

a. Use. The software license is permanently assigned to the device with which you acquired the software. That device is the "licensed
device". You may use the software on the licensed device.

b. Processor Limit. You may use the software with no more than two processors at any one time.

c. Alternative Versions. You may only use the version of the software that is installed on the licensed device. You may not change it
to any other version (such as the 32-bit or 64-bit version, or another language version).

3. ADDITIONAL LICENSING REQUIREMENTS AND/OR USE RIGHTS.
a. Specific Use. KEYENCE designed the licensed device for a specific use. You may only use the software for that use.
b. Other Software. You may use other programs with the software as long as the other programs
e directly support the specific use for the licensed device, or
® provide system utilities, resource management, or anti-virus or similar protection.

Software that provides consumer or business tasks or processes may not run on the licensed device. This includes email, word
processing, spreadsheet, database, scheduling and personal finance software. The licensed device may use terminal services
protocols to access such software running on a server.

c. Device Connections. You may not use the software as server software. In other words, more than one device may not access,
display, run, share or use the software at the same time. You may allow up to twenty other devices to access the software to use

e File Services,

e Print Services,

e Internet Information Services, and

¢ Internet Connection Sharing and Telephony Services.

The twenty connection limit applies to devices that access the software indirectly through "multiplexing” or other software or
hardware that pools connections. You may use unlimited inbound connections at any time via TCP/IP.

d. Remote Access Technologies. You may access and use the software remotely from another device using remote access
technologies as follows.

Remote Desktop. The single primary user of the licensed device may access a session from any other device using Remote Desktop
or similar technologies. A "session" means the experience of interacting with the software, directly or indirectly, through any
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combination of input, output and display peripherals. Other users may access a session from any device using these technologies,
if the remote device is separately licensed to run the software.

Other Access Technologies. You may use Remote Assistance or similar technologies to share an active session.

Other Remote Uses. You may allow any number of devices to access the software for purposes other than those described in the
Device Connections and Remote Access Technologies sections above, such as to synchronize data between devices.

e. Font Components. While the software is running, you may use its fonts to display and print content. You may only
e embed fonts in content as permitted by the embedding restrictions in the fonts; and
e temporarily download them to a printer or other output device to print content.
f. lcons, images and sounds. While the software is running, you may use but not share its icons, images, sounds, and media.

POTENTIALLY UNWANTED SOFTWARE. The software includes Windows Defender. If Windows Defender is turned on, it will search
this device for "spyware," "adware" and other potentially unwanted software. If it finds potentially unwanted software, the software will
ask you if you want to ignore, disable (quarantine) or remove it. Any potentially unwanted software rated "high" or "severe," will be
automatically removed after scanning unless you change the default setting. Removing or disabling potentially unwanted software
may result in

e other software on your computer ceasing to work, or
e your breaching a license to use other software on this device.
By using this software, it is possible that you will also remove or disable software that is not potentially unwanted software.

. SCOPE OF LICENSE. The software is licensed, not sold. This agreement only gives you some rights to use the software. KEYENCE
and Microsoft reserve all other rights. Unless applicable law gives you more rights despite this limitation, you may use the software
only as expressly permitted in this agreement. In doing so, you must comply with any technical limitations in the software that allow
you to use it only in certain ways. For more information, see the software documentation or contact KEYENCE. You may not:

e work around any technical limitations in the software;

® reverse engineer, decompile or disassemble the software;

e make more copies of the software than specified in this agreement;
e publish the software for others to copy;

e rent, lease or lend the software; or

¢ use the software for commercial software hosting services.

Except as expressly provided in this agreement, rights to access the software on this device do not give you any right to implement
Microsoft patents or other Microsoft intellectual property in software or devices that access this device.

e INTERNET-BASED SERVICES. Microsoft provides Internet-based services with the software. Microsoft may change or cancel
them at any time.

xipuaddy

a. Consent for Internet-Based Services. The licensed device may contain one or more of the software features described below.
These features connect to Microsoft or service provider computer systems over the Internet. In some cases, you will not receive a
separate notice when they connect. For more information about these features, visit

go.microsoft.com/fwlink/?linkid=104604.

By using these features, you consent to the transmission of this information. Microsoft does not use the information to
identify or contact you.

Computer Information. The following features use Internet protocols, which send to the appropriate systems computer
information, such as your Internet protocol address, the type of operating system and browser, and the name and version of the
software you are using. Microsoft uses this information to make the Internet-based services available to you. KEYENCE has
elected to turn on the following features in the licensed device.

¢ Plug and Play and Plug and Play Extensions. You may connect new hardware to your device. Your device may not have the
drivers needed to communicate with that hardware. If so, the update feature of the software can obtain the correct driver from
Microsoft and install it on your device.

e Web Content Features. Features in the software can retrieve related content from Microsoft and provide it to you. Examples of
these features are clip art, templates, online training, online assistance and Appshelp. You may choose not to use these web
content features.

Digital Certificates. The software uses x.509 version 3 digital certificates. These digital certificates confirm the identity of users
sending information to each other and allow you to encrypt the information. The software retrieves certificates and updates
certificate revocation lists over the Internet.

Auto Root Update. The Auto Root Update feature updates the list of trusted certificate authorities. You can switch off this
feature.

Windows Media Digital Rights Management. Content owners use Windows Media digital rights management technology
(WMDRM) to protect their intellectual property, including copyrights. This software and third party software use WMDRM to play
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and copy WMDRM-protected content. If the software fails to protect the content, content owners may ask Microsoft to revoke
the software's ability to use WMDRM to play or copy protected content. Revocation does not affect other content. When you
download licenses for protected content, you agree that Microsoft may include a revocation list with the licenses. Content
owners may require you to upgrade WMDRM to access their content. Microsoft software that includes WMDRM will ask for your
consent prior to the upgrade. If you decline an upgrade, you will not be able to access content that requires the upgrade. You
may switch off WMDRM features that access the Internet. When these features are off, you can still play content for which you
have a valid license.

Windows Media Player. When you use Windows Media Player, it checks with Microsoft for

e compatible online music services in your region;
* new versions of the player; and
e codecs if your device does not have the correct ones for playing content.

For more information, go to: http://go.microsoft.com/fwlink/?linkid=104605.

Malicious Software Removal/Clean On Upgrade. Before installation of the software, the software will check and remove certain
malicious software listed at www.support.microsoft.com/?kbid=890830 ("Malware") from your device. When the software
checks your device for Malware, a report will be sent to Microsoft about any Malware detected or errors that occurred while the
software was checking for Malware. No information that can be used to identify you is included in the report.

e Network Awareness. This feature determines whether a system is connected to a network by either passive monitoring of
network traffic or active DNS or HTTP queries. The query only transfers standard TCP/IP or DNS information for routing
purposes. You can switch off the active query feature through a registry setting.

Windows Time Service. This service synchronizes with www.time.windows.com once a week to provide your computer with the
correct time. The connection uses standard NTP protocol.

b. Use of Information. Microsoft may use the computer information, error reports, and Malware reports to improve our software and
services. We may also share it with others, such as hardware and software vendors. They may use the information to improve
how their products run with Microsoft software.

c. Misuse of Internet-based Services. You may not use these services in any way that could harm them or impair anyone else's
use of them. You may not use the services to try to gain unauthorized access to any service, data, account or network by any
means.

6. VALIDATION.

a. Validation verifies that the software has been activated and is properly licensed. It also verifies that no unauthorized changes have
been made to the validation, licensing, or activation functions of the software. Validation may also check for certain malicious or
unauthorized software related to such unauthorized changes. A validation check confirming that you are properly licensed, permits
you to continue to use the software, certain features of the software or to obtain additional benefits. You are not permitted to
circumvent validation. This is to prevent unlicensed use of the software. For more information, see go.microsoft.com/fwlink/
?Linkid=104610.

b. The software will from time to time perform a validation check of the software. The check may be initiated by the software or
Microsoft. To enable the activation function and validation checks, the software may from time to time require updates or additional
downloads of the validation, licensing or activation functions of the software. The updates or downloads are required for the proper
functioning of the software and may be downloaded and installed without further notice to you. During or after a validation check, the
software may send information about the software, the computer and the results of the validation check to Microsoft. This information
includes, for example, the version and product key of the software, any unauthorized changes made to the validation, licensing or
activation functions of the software, any related malicious or unauthorized software found and the Internet protocol address of the
computer. Microsoft does not use the information to identify or contact you. By using the software, you consent to the transmission of
this information. For more information about validation and what is sent during or after a validation check, see go.microsoft.com/
fwlink/?Linkid=104611.

c. If, after a validation check, the software is found to be counterfeit, improperly licensed, or a non-genuine Windows product, or if it
includes unauthorized changes, then the functionality and experience of using the software will be affected. For example:

Microsoft may

e repair the software, and remove, quarantine or disable any unauthorized changes that may interfere with the proper use of the
software, including circumvention of the activation or validation functions of the software; or

e check and remove malicious or unauthorized software known to be related to such unauthorized changes; or
e provide notice that the software is improperly licensed or a non-genuine Windows product;

and you may

e receive reminders to obtain a properly licensed copy of the software; or

* need to follow Microsoft's instructions to be licensed to use the software and reactivate;

and you may not be able to

e use or continue to use the software or some of the features of the software; or

e obtain certain updates or upgrades from Microsoft.
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d. You may only obtain updates or upgrades for the software from Microsoft or authorized sources (including KEYENCE). For more
information on obtaining updates from authorized sources see go.microsoft.com/fwlink/?Linkid=104612.

PRODUCT SUPPORT. Contact KEYENCE for support options. Refer to the support number provided with the device.

MICROSOFT .NET BENCHMARK TESTING. The software includes one or more components of the .NET Framework (".NET
Components"). You may conduct internal benchmark testing of those components. You may disclose the results of any benchmark test
of those components, provided that you comply with the conditions set forth at go.microsoft.com/fwlink/?LinkID=66406.
Notwithstanding any other agreement you may have with Microsoft, if you disclose such benchmark test results, Microsoft shall have
the right to disclose the results of benchmark tests it conducts of your products that compete with the applicable .NET Component,
provided it complies with the same conditions set forth at go.microsoft.com/fwlink/?LinkID=66406.

BACKUP COPY. You may make one backup copy of the software. You may use it only to reinstall the software on the device.

DOCUMENTATION. Any person that has valid access to your computer or internal network may copy and use the documentation for
your internal, reference purposes.

UPGRADES. To use upgrade software, you must first be licensed for the software that is eligible for the upgrade. Upon upgrade, this
agreement takes the place of the agreement for the software you upgraded from. After you upgrade, you may no longer use the
software you upgraded from.

PROOF OF LICENSE. If you acquired the software on the device, or on a disc or other media, a genuine Certificate of Authenticity
label with a genuine copy of the software identifies licensed software. To be valid, this label must be affixed to the device, or included
on or in KEYENCE's software packaging. If you receive the label separately, it is not valid. You should keep the label on the device or
packaging to prove that you are licensed to use the software. To identify genuine Microsoft software, see http://www.howtotell.com.

TRANSFER TO A THIRD PARTY. You may transfer the software only with the device, the Certificate of Authenticity label, and these
license terms directly to a third party. Before the transfer, that party must agree that these license terms apply to the transfer and use
of the software. You may not retain any copies of the software including the backup copy.

NOTICE ABOUT THE H.264/AVC VISUAL STANDARD, THE VC-1 VIDEO STANDARD, THE MPEG-4 VISUAL STANDARD AND THE
MPEG-2 VIDEO STANDARD. This software may include H.264/AVC, VC-1, MPEG-4 Part 2, and MPEG-2 visual compression
technology. If the software includes those visual compression technologies MPEG LA, L.L.C. requires this notice:

THIS PRODUCT IS LICENSED UNDER ONE OR MORE VIDEO PATENT PORTFOLIO LICENSES SUCH AS, AND WITHOUT
LIMITATION, THE AVC, THE VC-1, THE MPEG-4 PART 2 VISUAL, AND THE MPEG-2 VIDEO PATENT PORTFOLIO LICENSES FOR THE
PERSONAL AND NON-COMMERCIAL USE OF A CONSUMER TO (i) ENCODE VIDEO IN COMPLIANCE WITH THE ABOVE
STANDARDS ("VIDEO STANDARDS") AND/OR (ii) DECODE VIDEO THAT WAS ENCODED BY A CONSUMER ENGAGED IN A
PERSONAL AND NON-COMMERCIAL ACTIVITY OR WAS OBTAINED FROM A VIDEO PROVIDER LICENSED TO PROVIDE VIDEO
UNDER SUCH PATENT PORTFOLIO LICENSES. NONE OF THE LICENSES EXTEND TO ANY OTHER PRODUCT REGARDLESS OF
WHETHER SUCH PRODUCT IS INCLUDED WITH THIS PRODUCT IN A SINGLE ARTICLE. NO LICENSE IS GRANTED OR SHALL BE
IMPLIED FOR ANY OTHER USE. ADDITIONAL INFORMATION MAY BE OBTAINED FROM MPEG LA, L.L.C. SEE WWW.MPEGLA.COM.

NOT FAULT TOLERANT. The software is not fault tolerant. KEYENCE installed the software on the device and is responsible
for how it operates on the device.

RESTRICTED USE. The Microsoft software was designed for systems that do not require fail-safe performance. You may not use the
Microsoft software in any device or system in which a malfunction of the software would result in foreseeable risk of injury or death to
any person. This includes operation of nuclear facilities, aircraft navigation or communication systems and air traffic control.

THIRD PARTY PROGRAMS. The software contains third party programs. The license terms with those programs apply to your use of
them.
NO WARRANTIES FOR THE SOFTWARE. The software is provided "as is". You bear all risks of using it. Microsoft gives no

express warranties, guarantees or conditions. Any warranties you receive regarding the device or the software do not originate
from, and are not binding on, Microsoft or its affiliates. When allowed by your local laws, KEYENCE and Microsoft exclude
implied warranties of merchantability, fithess for a particular purpose and non-infringement.

LIABILITY LIMITATIONS. You can recover from Microsoft and its affiliates only direct damages up to two hundred fifty U.S.
Dollars (U.S. $250.00), or equivalent in local currency. You cannot recover any other damages, including consequential, lost
profits, special, indirect or incidental damages.

This limitation applies to:

* anything related to the software, services, content (including code) on third party internet sites, or third party programs,
and

* claims for breach of contract, breach of warranty, guarantee or condition, strict liability, negligence, or other tort to the
extent permitted by applicable law.

It also applies even if Microsoft should have been aware of the possibility of the damages. The above limitation may not apply
to you because your country may not allow the exclusion or limitation of incidental, consequential or other damages.

EXPORT RESTRICTIONS. The software is subject to United States export laws and regulations. You must comply with all domestic
and international export laws and regulations that apply to the software. These laws include restrictions on destinations, end users and
end use. For additional information, see www.microsoft.com/exporting.
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21. ENTIRE AGREEMENT. This agreement, additional terms (including any printed-paper license terms that accompany the software
and may modify or replace some or all of these terms), and the terms for supplements, updates, Internet-based services and support
services that you use, are the entire agreement for the software and support services.

22. APPLICABLE LAW.

a. United States. If you acquired the software in the United States, Washington state law governs the interpretation of this agreement
and applies to claims for breach of it, regardless of conflict of laws principles. The laws of the state where you live govern all other
claims, including claims under state consumer protection laws, unfair competition laws, and in tort.

b. Outside the United States. If you acquired the software in any other country, the laws of that country apply.
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Before asking repair and inspection

This product is mounting a hard disk.

Before giving your VHX to Keyence for repair and inspection,

Be sure to back up data in the hard disk.

In case that data remains in the hard disk, it may disappear or cannot be retrieved because of repairs or during
transportation. Please back up data in the hard disk.

When some defects are discovered in the hard disk during repair or inspection, we will replace it.

The data stored in the defective hard disk is transferred into a new hard disk.

If the data stored in the defective hard disk can be taken from it, the data will be transferred into a new hard disk as

part of the replacement work. When, however, the data cannot be taken from it, only replacement of the hard disk is
carried out.

Return of the replaced hard disk

In case that a hard disk is replaced, basically we discard the replaced hard disk. When such hard disk needs to be
returned, please inform our sales office about that in advance, or when you request repairs.

Nondisclosure of the data when repair or inspection is taken place

In case that data remains in the hard disk, we may open the data file in the hard disk to confirm or analyze the
phenomenon, and to move such data. Please delete all the data that must not be disclosed to us before requesting
repairs. We will properly manage any data in the hard disk as our customer's confidential information. We will never
disclose or leak it to any third parties, or make it available to the public.

Request for data backup

Please backup data in the hard disk regularly.

If you have any questions or concerns, please feel free to contact the nearest sales office.

- Digital Microscope VHX-6000 User’s Manual - A-17

xipuaddy H



Revision History

Date of printing

Version

Revision details

March 2017 Revised 1st edition

May 2017 2nd revision 1st edition
February 2018 3rd revision 1st edition
March 2018 3rd revision 2nd edition

August 2018

4th revision 1st edition

Change of applicable directive in CE Marking.




(1)

)

(4)

WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year from
the date of shipment. If any models or samples were shown to Buyer, such models or samples were used merely to
illustrate the general type and quality of the Products and not to represent that the Products would necessarily
conform to said models or samples. Any Products found to be defective must be shipped to KEYENCE with all
shipping costs paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by
KEYENCE, KEYENCE, at its sole option, will refund the purchase price of, or repair or replace at no charge any
Products found to be defective. This warranty does not apply to any defects resulting from any action of Buyer,
including but not limited to improper installation, improper interfacing, improper repair, unauthorized modification,
misapplication and mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or
outdoors air. Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it is
Buyer's responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used internally in humans, for
human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise.
Should any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no
responsibility, and additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or
damage whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO EVENT SHALL
KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF
INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF
PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING
OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR
ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES
OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide such
third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information provided
to Buyer pertaining to the Products/Samples.
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