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Ilntroduction

Read this manual before using the product in order to achieve maximum performance.
Keep this manual in a safe place after reading it so that it can be used at any time.

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 serious

injury.
N !t !ndicates a hazardous situation which, if not avoided, could result in death or serious
injury.
!t !ndicates a hazardous situation which, if not avoided, could result in minor or moderate
injury.
::::;c:;zsa?nsa:l;?tion which, if not avoided, could result in product damage as well as
It indicates cautions and limitations that must be followed during operation.
\ pont It indicates additional information on proper operation.
| [reterence ] It indiicates tips for better understanding or useful information.
[T Itindicates the reference pages and items in this manual.

Unauthorized reproduction of this manual in whole or part is prohibited.

The contents of this manual may be changed for improvements without prior notice.

An utmost effort has been made to ensure the contents of this manual are as complete as possible. If there
are any mistakes or questions, please contact a KEYENCE office listed in the back of the manual.

Regardless of item (3), KEYENCE will not be liable for any effect resulting from the use of this unit.

Any manuals with missing pages or other paging faults will be replaced.



Safety information for VHX-7000 Series

ISafety information for VHX-7000 Series

¢ Do not use this product for the purpose to protect a human body or a part of human body.

4\ DANGER ¢ 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.

If this product is not used in accordance with the rules set by KEYENCE, the product

A\ WARNING . .

protection may not function properly.

¢ You must verify that this product is operating correctly in terms of functionality and
performance before the start and the operation of this product.

* We recommend that you take substantial safety measures to avoid any damage in the
event of an assumed problem occurring.

* Do not use this product and its accessories in locations where sudden changes in
temperature or condensation are likely to occur. Doing so may cause malfunction.

Do not modify this product, or use it in any way other than described in the specification.
¢ When this product is used in combination with other instruments, functions and
performance may be degraded, depending on the operating conditions and surrounding
environment.

Unplug the AC power cord set if the VHX-7000 will not be used for prolonged periods.

Precaution 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.

A\ WARNING
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Important Instructions

Ilmportant Instructions

Precautions on use

¢ 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.

A\ WARNING * 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-7000 Series. Use the cord
set, which complies with the regulations and standards in the country or the region in
which the VHX-7000 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.)

¢ Do not disassemble or modify the VHX-7000. Doing so may result in fires, electric
shock, product failure, and other hazards.

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

e Supply the correct power voltage. Otherwise the VHX-7000 may fail.

¢ Do not stand on the VHX-7000. Doing so may damage it.

* Do not place any objects on the VHX-7000. Otherwise the VHX-7000 may fail.

* Do not wipe the LCD monitor or the VHX-7000 with thinners or other organic solvents.

Doing so may damage the VHX-7000.

If the VHX-7000 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-7000 may fail.

In the high magnification region, the focal position may shift because of the thermal
expansion effects of the object and the monochrome plate.
If the expansion of the monochrome plate is a problem, use a glass plate instead.

Precaution at Installing

When installing the VHX-7000, be sure to connect the protective earthing terminal on
Awrine| | the AC power cable to the protective earthing conductor in the building installation.
Otherwise, electric shock or product damage may result.

To ensure correct and safe operation, the VHX-7000 must be installed in an appropriate
location. Doing so may result in fires, electric shock, or product failure. Use the specified
voltage. Failure to do so may cause malfunction.
¢ ultraviolet rays cause wear on the LCD monitor. Do not use this under 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.
e ambient humidity outside the range of 35 to 80% RH (no condensation).
e sharp temperature changes.
e air flow from an air-conditioner vent.
« volatile flammable materials and corrosive gases.
e large amounts of dust, salts, irons, greasy fumes.
e water, oil, and chemicals.
* intense magnetic or electric fields.
* large voltage fluctuations.
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Important Instructions

Precaution at 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-7000 may become damaged.

Precaution at 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% RH (no condensation).
e direct sunlight or wind and rain.
¢ volatile flammable materials and strong corrosive chemicals.
¢ unstable surfaces where the microscope could fall from.

Other Precautions

\, Point e The VHX-7000 uses a hard disk drive (HDD) to store image data and measurement data.
e Data stored on the HDD may become lost if the VHX-7000 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-7000.
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Safety Precautions on LED Product

lSafety Precautions on LED Product

The degree of risk of this product is shown below.

Name / Light source Degree of risk *

High-Performance Camera (Ring light) | Risk Group 1

* The degrees of risk of LED illuminations are classified as shown below according to IEC 62471.
e Exempt group : Does not pose any photobiological hazard
* Risk group 1 (low risk) : Does not pose a hazard due to normal behavioral limitations on exposure.

 Risk group 2 (moderate risk) : Does not pose a hazard due to the aversion response to very bright light
sources or due to thermal discomfort.

* Risk group 3 (high risk) : May pose a hazard even for momentary or brief exposure.
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Precautions on Regulations and Standards

IPrecautions on Regulations and Standards

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.

@® EMC Directive

¢ Applicable Standard : EN61326-1, Class A

¢ The length of all I/O cables must be less than 30m.

Remarks:
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.

@® Machinery Directive
e Applicable Standard : EN ISO 12100
EN61010-1

EN IEC 61010-2-120
ENG62471

Overvoltage category II

Use this product under pollution degree 2.

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

Indoor use only

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

e 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.

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 II

¢ Use this product under pollution degree 2.

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

¢ Indoor use only

e This product is designed as a Class I 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.

FCC Regulations

This product complies with the following regulations specified by the FCC.

* Applicable Standard : FCC Part 15 Subpart B ClassA

Note:

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part
15 of the FCC Rules.

These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment.

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications. Operation of
this equipment in a residential area is likely to cause harmful interference in which case the user will be required
to correct the interference at his own expense.

@ FCC CAUTION

Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

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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Feature of VHX-7000

lFeature of VHX-7000

Clear observation of subtle flaws Observe parts completely in focus even if
Use the “Optical Shadow Effect Mode” function. This function allows the the parts have Signiﬁcant helght Variation

user to draw surface details that otherwise could not be seen.

Use the “Depth Composition” function. Fully focused images can be
[screw fracture surface (30x)] displayed.

[Wire bonding (300x)]

\ 8 5
For details, refer to (] “Optical Shadow Effect Mode” (Page 8-2). %\‘\ )//)i/

For details, refer to [T “Types and Features of Depth Composition” (Page
Low contrast parts can be seen accurately 9-2).

Use the “HDR” function. This function allows the user to see details on The true Shape of an Object can be

parts with low levels of contrast.
(inkjet paper (300%)] understood fully

Use the “3D Display” function. This function allows the user to confirm
3D images.

[HDD head connection (1000x)]

Glare of the highly reflective surfaces can For details, refer to (13D MENU” (Page 9-14).
be removed Surface features can be accentuated for
Use the “Glare removal” function. This function allows the user to inspection
minimize the glare on reflective components.
[Solder (50x)] Use the “Multi-lighting]”function. The function can change the lighting
- ~ angle to enhance flaws.

L

The function also allows you to check the image and change the lighting
angle after capture.

[Grain of resin (250x)]

For details, refer to [T] “Removing Glare (Reflected light Removal)”
(Page 8-6).

g “}‘a: Yo e
For details, refer to [T] “Changing Illumination Direction (Multi-lighting)”
(Page 8-10).
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Feature of VHX-7000

Advanced Analysis Functions

Capture high resolution images of Measure critical features quickly
features

Use the “Measure” function.

. e . This function allows the user to measure observed features instantly.
Use the “High Definition” image capture function.

This function allows the user to capture high resolution images with the [Crystal grains (20x)]
maximum of 108 MegaPixels of resolution. e

[Feathers of a Paradise bird (150x)]
e

=i

¢ 421 820m
3529 s50m

3 3696 24um

’ i ~ 350187

ge 7-1).

For details, refer to [1 “Chapter 7 Measuring” (Pa

For details, refer to [(J1“REC Mode Settings” (Page 4-4). E"minate vibration

Use the “Anti-vibration” function.
This function allows for clear real time (video) observation by eliminating
vibration.

Expanded viewing area image capture

Use the “Serial Recording” function. This function allows the user to
capture wide area images without sacrificing resolution. [IC pattern (3900")]

[Wire bonding (1000x)]

—\

For details, refer to [T] “Anti-vibration” (Page 6-8).

For details, refer to [T1“Chapter 10 Serial Recording” (Page 10-1).

Capture sharp images

Comparative analySis direc“y on the Use the “Sharpening Image” function.
System This function brightens and sharpens for the image for improved
observation.

Use the “Split Screen” function. This function allows the user to visually [Solar battery cell (500x)]
compare two objects side by side directly on the system. >

[Switch (20x)]

Ll SR k : -
For details, refer to [T] “Sharpening Image Mode” (Page 4-8).

For details, refer to [T]“Split Screen /Zoom” (Page 6-2).
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Checking the Package Contents

IChecking the Package Contents

O Fully-Integrated (FI) Head VHX-7100

VHX-7000 package contents

O Controller unit (VHX-7000)

O High-Performance Cgmera VHX-7020

m*

0002-XHA 2y} Buisn a10j0g (SN

VHX-A70E package contents

O Console "
Option

© -© R
= D e e > Lens for Fully-Integrated Head

E H ‘@n S / O Low magnification lens for Fully-Integrated (F1) Head
® (v) VHX-E20 20 to 100x
= -

FEYENCE

0 Mouse with wheel

O Capture/still photo remote terminal connector

O User’s manual (this document)

) ) O Medium magnification lens for Fully-Integrated (FI) Head
O Quick start guide VHX-E100 100 to 500x

O Keyboard

O Leaflet advertising communication software

O High magnification lens for Fully-Integrated (FI) Head
VHX-E500 500 to 2500x

[0 Highest magnification lens for Fully-Integrated (FI) Head
VHX-E2500 2500 to 6000x
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[ Dual light high magnification zoom lens
RZ Lens VH-Z250R/VH-Z250T 250 to 2500x

O High-performance, low magnification zoom lens
VH-Z0OR/VH-Z00T 0 to 50x

O High resolution zoom lens

VH-Z500R/VH-Z500T 500 to 5000x
O Ultra small, high performance zoom lens

VH-Z20R/VH-Z20T 20 to 200x

000Z-XHA @y} Buisn aiojog [REEAN

O Long distance, high performance zoom lens

0 Universal zoom Lens VH-Z50L/VH-Z50T 50 to 500x
VH-Z20UR/VH-Z20UT 20 to 200x

O Wide-range zoom Lens ) .
VH-Z100R/VH-Z100T 100 to 1000x 0 High resolution zoom lens
VH-ZST 20 to 2000x

O Universal zoom Lens
VH-Z100UR/VH-Z100UT 100 to 1000x
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[0 VH-S5 Vibration-resistant, high-magnification zoom observation system

Stands

O Free-angle observation system VHX-S770E (100 mm stage)

0002-XHA 2y} Buisn a10j0g (SN

\ Pont Requires separately sold XY measurement
software, VHX-H3M3.

Software
O 3D profile measurement software VHX-H5M

O XY measurement software VHX-H3M3

Others

[ Joint holder OP-88338
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Checking the Package Contents

. B Left view
Names and Functions p—

Main Unit (VHX-7000)

B Front view

S
’
e ~ ZM a L7
™ | (e
3
N @@
o]

= &

= /
=<

2

LCD monitor
27” UHD (3840 x 2160 pixels) LCD monitor.

USB ports

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

(USB 3.0 x 2 ports, USB 2.0 x 2 ports)

Power indicator
Light in orange when the main power switch is on, flash in orange
at sleep.

Power switch
Turn the power on or off. (The main power switch on the left side
must be turned on.)

M Right view

TRIPLE’R connection port
Connect the Z-axis motorized stage/automatic lens/zoom
recognition cable for the camera unit.

CAMERA connection port 1
Connect the Fully-Integrated (FI) Head/High-Performance Camera
camera cable.

CAMERA connection port 2
Connect the Fully-Integrated (FI) Head/High-Performance Camera
camera cable.

STAGE connection port
Connect the controller connection cable for the free angle
observation system (VHX-S770E/S750E and others).

MONITOR connection port
Connect an external monitor or projector equipped with a Display
Port output.

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

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

Multi light unit connection connector
Connect the multi light unit controller connection cable.

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.

AC power supply connection port
Connect the AC power cord set. (AC100 to 240V50/60Hz)

USB ports
Connect a keyboard, mouse, and USB memory including other

Console port
Connect the console.

B Rear view

Handle
Used when carrying the microscope.

USB devices.
®
©
o
Tilt stand

(USB 2.0 x 4 ports)
Used to support the VHX if it is tilted backward.
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Checking the Package Contents

Fully-Integrated (FI) Head (VHX-7100)

1-6

Head cable
Connect it to the controller.

Head LED
Light with the power turned on.

Polarizer installation slot
Install the optional polarizer and lambda plate.
The cover is attached at delivery.

Analyzer installation slot
Install the optional analyzer.
The cover is attached at delivery.

DIC prism installation slot
Install the optional DIC prism.
The cover is attached at delivery.

Revolver
Mount the objective lens.

High-Performance Camera (VHX-7020)

Mount
Used to mount the lens.

Tapped hole for a tripod
Threaded hole (1/4-20 UNC) used to secure the camera to a tripod.

Camera cable
Connect to the CAMERA connector on the controller.
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Fine focus dial
Raises or lowers the Z-axis stage to adjust focus.

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

SCALE button
Toggles the scale display between on or off.

ANTI-VIBRATION button
Allows for observation without vibration.

SPLIT SCREEN button
Displays the observation window as split screens.

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

LIVE DEPTH UP button

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

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

NAVIGATION button
Display the navigation window.

ORIGIN button
Move the XY8 stage to the origin (center).

Joystick
Move the position of XYB stage. Depending on the tilt angle, the
movement speed changes in stages.

REMOVE REFLECTION button
Suppresses glare on highly reflective objects.

IMAGE STITCH button
Joins multiple adjacent images as they are captured.
The image stitching menu appears.

INCREASE RESOLUTION button
Improves visibility of the images with methods of HDR.

Opt-SEM (Optical Shadow Effect Mode) button
An observation method to highlight subtle flaws of objects.

AUTO FOCUS button
An area specified with the focus area automatically comes into
focus.

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

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

- VHX-7000 User’s Manual -
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24
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Y

XY STAGE

@)

—_— — -
24 25
19 PAUSE button

Pauses the screen temporarily. Press again to release the paused
state and return to live image mode.

WHITE BALANCE button
Adjust the white balance.

LIGHT button
Turns the lamp on or off.

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

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.

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

MAGNIFICATION dial
Change the magnification level when using the fully-integrated (FI)
head.
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Viewing the Screen

IViewing the Screen

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

Observation window
L

VHX MENU Camera change

Help

Displays the image acquired by the camera in 3840 x 2160 pixels.

Right-click menu

| |
3| I =L i screen image

View

Forus

€

Improve image

E®

Compare images

Tilt and abserve

—Operation area

Direct buttons

Observation window

Right-click menu

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

@ Pause/Resume

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

® Rec

Captures the displayed image and stores it on the hard drive.
(11 “Capturing and Saving Still Images” (Page 4-2)

@ Album
Allows playback and editing of captured image files.
[ “Album” (Page 11-2)
@ Sharpening Image mode
Applies vivid color enhancements and profile emphasis to the image.
(1] “Sharpening Image Mode Settings” (Page 4-8)
@ To Normal Image

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

@ Split screen
Splits the observation window to compare images.
] “Split Screen /Zoom” (Page 6-2)

@ 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.
] “Full Screen Image” (Page 6-10)

@ Scale
Displays a scale on the observation screen.
1 “Displaying a Scale” (Page 7-25)

@ Comments

A tool to enter comments such as text and markings on the observed
image.

Displays the bar.

1 “Displaying Text and Markers (Comment)” (Page 6-4)

@ User settings

Stores various settings on the [Camera/lmage Enhancement], [Options]
menu.
11 “User Settings” (Page 12-2)

@ Exit

Turns the microscope power off.
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Viewing the Screen

VHX MENU

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

EASY

Easy mode

@ View

Easy mode

This allows you to easily call useful functions.

[IJ“Focus” (Page 3-8)

[J “Improving image” (Page 3-9)

11 “Comparing images” (Page 3-9)
[ “Tilting and observing” (Page 3-9)

@ Capture

1] “Reproducing rec settings” (Page 3-10)
[T “Opening a saved image” (Page 3-10)

@ Measure
1] “Measure” (Page 3-10)

Increase image
quality

Increase image quality

Applies advanced imaging features to see images that are
difficult to observe normally.

11 “Optical Shadow Effect Mode” (Page 8-2)

[ “Increase Resolution (HDR)” (Page 8-8)

] “Removing Glare (Reflected light Removal)” (Page 8-6)

[IJ “Changing lllumination Direction (Multi-lighting)” (Page 8-10)
] “Selecting an Image from 9 Different Settings (Optimize)” (Page

8-13)

&

Depth UP

")

i

Lighting/Brightness

;.%hr:":i/s 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.

@ Lighting

1] “Switching Lighting ON/OFF” (Page 5-2)
[T] “Changing the Lighting Method” (Page 5-3)

@ Brightness
11 “Adjusting Image Brightness” (Page 5-5)

Depth UP

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 9-2)
[T “Quick Composition and 3D” (Page 9-4)
1] “Fine Depth Composition” (Page 9-9)
] “Manual 3D Composition” (Page 9-13)
[11“Z Stage Control” (Page 9-51)

| ]
L]

Serial recording

S

View

View

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 “Split Screen /Zoom” (Page 6-2)

[1] “Displaying Text and Markers (Comment)” (Page 6-4)
1] “Anti-vibration” (Page 6-8)

[T “Tilting and Observing” (Page 6-9)

11 “Show Software Keyboard” (Page 6-9)

] “Wide-View” (Page 6-10)

[IJ“Full Screen Image” (Page 6-10)

Serial recording

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.

[T “Automatic Image Stitching” (Page 10-2)

] “Manual Image Stitching” (Page 10-7)

[1J “Split Recording” (Page 10-9)

[1] “Registering the Stage Position” (Page 10-11)

@

Album

>l

Measure

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.

1 “Plane Measurement” (Page 7-2)

1] “Displaying a Scale” (Page 7-25)

[IJ“Auto Area Measurement (Grain Count)” (Page 7-26)
[1] “Contamination Analysis” (Page 7-42)

1] “Maximum Area Measurement” (Page 7-50)

1] “One-Click Automatic Measurement” (Page 7-52)

[1] “Teaching Auto Measurement” (Page 7-56)

[71“XY Stage Measurement (Optional)’ (Page 7-62)

[T “Calibration” (Page 7-5)
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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.

[0 “Album” (Page 11-2)

&

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 & drop a thumbnail onto the observation
window to display or play it back.

11 “Side Alboum” (Page 11-15)

Navigation

Navigation

Registers a wide field-of-view image as the navigation image.

[J “Navigation” (Page 3-11)

k3

Option

Option

Sets option settings.

[J “Video Recording” (Page 4-6)
] “Timer Record” (Page 4-9)
1] “Settings” (Page 12-2)

1 “System” (Page 12-13)
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Viewing the Screen

Camera switch Direct buttons

Changes the camera to be used at controller.

This appears when 2 cameras are connected to the controller.

The display in the observation window is
paused.

Displays a summary of operating procedures.

Records and saves an image displayed in the
observation window.

Full screen image

Performs recording settings.
[JJ“REC Settings” (Page 4-4)

2

The VHX MENU on the right side of the screen can be closed to allow ﬁ

the observation window to occupy the entire screen.

An image displayed in the observation window
can be printed directly.
1] “Printer” (Page 4-10)

] “Full Screen Image” (Page 6-10)

G

Operation area

Turns the microscope power off.
([Sleep], [Shutdown], or [Restart] can be
selected.)

[TJ“Clicking the Exit Button” (Page 3-7)

Displays the settings of functions selected from the VHX MENU or the
console buttons.

Information view

Lens name, effects such as HDR, tilt angle, rotated angle and playback
file name are displayed.
Also, the lens magnification in use can be changed.
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Connecting Devices to the VHX-7000

Installation and
Connections

System Configuration and Connection Flow . ... 2-2
Installing VHX-7000 .. ... ... ... . ..., 2-3
Connecting the Console, Mouse, etc.. . ................ 2-3
Mountingthe Stand. . .. ........ ... ... .. ... ... ... 2-4
Mounting the Camera Unit . ......................... 2-4
Connectingtothe Power. .. .......... .. ... ... ...... 2-4
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System Configuration and Connection Flow

lSystem Configuration and Connection Flow

Connect as needed.

4 Mounting the camera unit

/ [0 (Page 2-4)
ead cable

3 Mounting the stand
1 (Page 2-4)

1 installing VHX-7000
11 (Page 2-3)

/""' i
>~ © o:
~ 5 =)
IS i
\ AC power supoly

5 Connecting to the power
11 (Page 2-4)
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System Configuration and Connection Flow

Installing VHX-7000 Connecting the Console, Mouse, etc.

Connect the AC power cord set, console, mouse, and keyboard to the
microscope.
The connection ports are located at the lower left side of the microscope.

Install the microscope on a fixed flat surface.
Otherwise, it may fall over and become damaged.
Be sure to pull out the tilt stand.

Always turn the main power switch off before
connecting or disconnecting the AC power cord set

. .y s . NOTICE . .
1 Pull out the tilt stand and lock it in place with and °°"s|<:'?- fD{’I'"g so ‘3""‘ the power turned on
. may result In rallure or damage.
the magnetic catch located at the lower back id 9
side of the microscope.

* The AC power cable attached the microscope
supports 100 to 120 V (only in Japan). Use one
that meets the specification when this is used
with another voltage. When this is used outside
Japan, the power supply cord set is not provided
with this. Use the cord set, which complies with
the regulations and standards in the country or
the region in which the VHX-7000 Series are used.
When installing, connect the protective ground terminal
of the AC power cord set to the protective ground
conductor at the installation site. Failure to ground it
may result in electric shock or other product failure.

it

N

——Console

SuUOI}99UU0Y pUR uole[[eISU|

2 Set up the microscope where observations Connecting the console

are to be made. Align the console connector to the orientation of the CONSOLE

connection port on the left side of the microscope, and insert.

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.
§
\
©
5
To remove

Remove while pushing on the tab on the connector.

Connecting the mouse and keyboard

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

To remove
Hold the connector and pull.
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System Configuration and Connection Flow

Mounting the Stand Connecting to the Power

Build and mount the stand.

For further details, refer to the VHX-S770E/S750E User’s Manual or 1 Connect the AC power cord set to the AC

Instruction Manual for the actual stand being used.

power supply connection port on the left side
of the microscope.

Mounting the Camera Unit 2 Plug the other end into a wall outlet.

Connect the camera cable for the camera unit to this microscope.
These connection ports are located on the lower right side of the

microscope.

When using lens for Fully-Integrated (Fl)

Head

may bend and cause failures.

¢ Always turn the main power switch off before
connecting or disconnecting the Fully-Integrated
(F1) Head. 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

For more detail, refer to “Fully-Integrated (FI) Head VHX-7100 User’s

Manual”.

When using a High-Performance Camera

become damaged.

may bend and cause failures.

* 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

* Check the orientation of the connectors before
connecting them. Otherwise the connector pins

@ Mounting lenses

Mount lenses to be used on the stand.

For further details, refer to the lens User’s Manual or Instruction Manual.

@ Mounting a High-Performance Camera

Mount a High-Performance Camera to a lens.
The following explanation is based on the VH-Z20T.

Align the O marks on the VH-Z20T and High-Performance Camera and

rotate the camera clockwise until you hear a click.

@ Mounting a light unit for a High-Performance

Camera

Mount a light unit for a High-Performance Camera (OP-88329) as

necessary.

For more detail, refer to “Light unit for a High-Performance Camera

(OP-88329) User’s Manual”.
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Basic Operation and Useful Functions

This chapter provides explanation using the following example:
« Digital microscope VHX-7000
« Fully-Integrated (FI) Head VHX-7100
* Free-angle observation system VHX-S770E

Basic Operation

o

o,

)

Basic Operation............................ 3-2 fo)

Turning the Microscope PowerOn . ................... 3-2 E

Initializingthe Stage .. ... ... ... .. L 3-2 §

Adjusting the Color Balance (White Balance). ........... 3-3 o

Adjusting the Brightnessand Focus . .. ................ 3-4 3
Move XY Motorized Stage . ......... ... .. ... ... .. .. 3-5
Adjustmenttips . . ... ... 3-5
Observing Tilted Z-AXis. . .. ... ... ... .. 3-6
Capturing (Saving) Images . .. .......... .. . L. 3-7
Reset to the initial settings . .......... ... ... ... ..... 3-7
Turning the Microscope Power Off . .. .. ............... 3-7
Easymode............ ... 3-8
VW L 3-8
Capture . . ... 3-10
Measure . ... ... . . 3-10
Navigation .............. ..o, 3-1
Creating Navigation. . . .......... .. ... ... ... ..... 3-11
Specifying Observation Position on Navigation Image . . . . 3-11
Moving vertically and horizontally . . . ................. 3-11
Advanced Operations . ..................... 312
Change illumination angle, during or after capture . . .. ... 3-12
Observe images withoutglare. . ..................... 3-12
Observe images using high color gradation .. .......... 3-12
Observe images with an extended depth-of-field . . ... ... 3-12
Observeimagesin3D............. ..., 3-12

Observe a wide field-of-view under high magnification. . . .3-12
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Basic Operation

lBasic Operation

Turning the Microscope Power On Language selection at initial startup

When starting up the microscope for the first time, the initial setup
The stage will move at power on to confirm the origin. screen such as the display language will appear.

1 Click [Restart for Setup]

VHX

1 Turn on the power switch of the stand.

2 Turn the main power switch on (lower left side Welcome to VHX.
of the microscope).

. . . Restart for Setu
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. The microscope restarts and a screen for selecting a display
Turn the main power switch off when moving the microscope language is displayed.
to another location, or if the microscope is not to be used for
prolonged periods. 2 Select [English(US)] and click [Next].
ON ~—
‘ﬁ T VHX
OFF Select a language.
BAE
English
() |
P (R
#30f
Next
=
The confirmation screen appears.
3 Press the POWER switch on the lower right of .
the front panel. 3 Click [OK].

WHX

Contnue to switch to English(US)?

o o]

4 Set the time zone, date, time, and click [OK].

VHX

o 00
§ U: | :u Review your time and date settings.

TimeZone

The microscope will turn on and the screen will appear. T e 7

Date Time
7:48:12 PM -
‘ April 2019 4
Sun Mon Tue Wed Thu Fri Sat
n o1 2 3 4 8
7 8 9 10N 2 13
¥ o155 16 17 18 19 20

2N o2 3 W B B T
2 29 30 1 2 3 4

The microscope restarts and the screen is displayed in the selected
language.
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Basic Operation

Initializing the Stage Adjusting the Color Balance (White Balance)

Perform the following Initialization if you are using the free-angle Adjust to obtain true color images.
observation system VHX-S770E
« Up Z stage 1 Di : .
isplay a white object.
* Down Z stage play )
* XY6 stage Select the desired magnification by information view lens magnification.
1

If the last operation was completed with the stage moved to the origin,
initialization will not be required upon startup. Tilt angl: 0Deg (locked)

Place to display a white object on the stage with the observation
distance according to the selected lens (distance from the lens edge
to the object) and focus on the object.

uonesadQ osiseg w

- Ii/ \
@ When using lens for Fully-Integrated (Fl) Head
Lens model Lens power Ob§ervat|on
distance
VHX-E20 20 to 100x 30 mm
VHX-E100 100 to 500x 24 mm
VHX-E500 500 to 2500x 6.3 mm
VHX-E2500 2500 to 6000x 1 mm

@ When using a High-Performance Camera

Lens model Lens power o?ewation
istance
VH-Z00T (R) 0 to 50x 95 mm
VH-Z20T (R) 20 to 200x 25.5 mm
VH-Z20UT (UR) 20 to 200x 20.8 mm
VH-Z100T (R) 100 to 1000x 25 mm
VH-Z100UT (UR) 100 to 1000x 25 mm
VH-Z250T (R) 250 to 2500x 6.5 mm
VH-Z500T (R) 500 to 5000x 4.4 mm
VH-Z50T (L) 50 to 500x 85 mm
VH-ZST 20 to 2000x 15 mm

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

e navsaTon
O ° O

WHITEBALANCE  ORIGIN

7Y

g

oA s
-8

XY STAGE

‘Q MAGNIFICATION

@
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Basic Operation

Adjusting the Brightness and Focus

1 Display the object to be observed.

Place the object to be observed on the XY8 stage mounted to the
VHX-S770E.

2 Adjust the brightness.

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

e NN

o
BRIGHTNESS

LIGHT -

0
XY STAGE

‘R MAGNIFICATION

@

Adjust the focus.

Adjust the focus by turning the FOCUS dial on the console.
Focus can also be adjusted using the auto focus function (1 Page
9-51).

Focus view x

Focus the position to be clicked.

uonesadQ os1seg w
W

| DOWN <<C ) UP

1

Set the lens lower limit Close

~

Turning the focus dial shows the [Focus view] dialog box on the
screen.

You can focus on the position clicked on the preview window.
This also allows you to check the focus level on the screen, and
thereby easily adjust the focus.

4 Adjust the zoom (magnification).

Select the desired magnification by information view lens
magnification.
PZS

Option

Tilt angl: 0Deg (locked)

Manual adjustment of focus position

Turning the focus dial shows a graph of focus level in the [Focus view]
dialog box.

With this state, clicking
image to a best focal point.

(To the focus position) brings the

foaus view %

Focus the position to be clicked.

7_ J

Set the lens lower limit Close

Auto focus

rerigeTion | | REsoLmon Amcmﬂ ® rec
(=)= [I
STITCH

KEYENCE

Pressing the [AUTO FOCUS] button on the console shows the [Focus
view] 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 view] dialog box appears on the screen.

To prevent interference with the observation
object, auto focusing is done by moving the Z-axis
stage upwards. To avoid interference while using
auto focus, be sure there is at least 3 mm (except
VHX-E2500) between the lens and object.

Focus area

[Focus view] dialog box

Turning the focus dial shows the focus area and the [Focus view] 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 mouseclicking on the
screen.

Wrap-up of focus adjustment operation

Focusing method Type Operation
Move the focus adjustment dial
Console up and down to scan the area
you want to bring into focus.
1. Move the focus adjustment
Manual adjustment dial up and down tol scan the
area you want to bring into
Mouse focus.
operation 2. Click (To the focus
position) in the [Focus view]
dialog bog.
Press the [AUTO FOCUS]
Console
button of the console.

Auto focus 1. Move the mouse wheel to
Mouse show the [Focus view] dialog
operation box.

2. Click screen.
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Basic Operation

Move XY Motorized Stage Adjustment tips

The methods mentioned below can be used to move the XY stage . . .
automatically in the X and Y directions. Features with helg ht differences appear
* Moving the stage using the joystick on the console ﬂ at
* Moving the stage using the mouse

\  Point * During image stitching and depth composition, the 9?@“_‘
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.

e [Lighting] function.

-

Moving the stage using the joystick

—
Ao W

O O

LIGHT SHIFT

o
BRIGHTNESS

LIGHT

O |

For details, refer to [J1 “Changing the Lighting Method” (Page 5-3).

Areas with intense light reflection appear
white

uonesadQ osiseg w

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.

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 F:;;:t;-"ﬁs)‘ refer to [} "Removing Glare (Reflected light Removal)

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 H

the displayed content moves accordingly. Movement speed varies Some parts Of the Image are OUt Of focus
depending on distance of the mouse cursor position from the reference
point. To stop moving the stage, click with the mouse wheel again at

Use the [Depth composition] function.

your desired stop position.
. Moving direction
L
il
" » r Reference point
-y
\ point During measurement, no movements can be made by

dragging and double-clicking.

For details, refer to [[1“Types and Features of Depth Composition” (Page
9-2).

Areas of image whiteout or blackout

Use the [Increase resolution] function.

For details, refer to [T] “Increase Resolution (HDR)” (Page 8-8).

- VHX-7000 User’s Manual - 3-5



Basic Operation

" X . 7 Observe the tilted image.
Observing while tilted

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

1 % -—) © s
View
® weak O strong

2 Place the monochrome plate on the XY0
stage.

3 Place the object on the XY0 stage.
4 Tilt and bring the position to be observed into
focus. Reference, ) If the High-Performance Camera is used, while the
Adjust the position to be observed within the frame of the center of 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.

the screen.

uonesadQ os1seg w

Align on this place

J

1] “Adjusting the Brightness and Focus” (Page 3-4)

1. Tilt and bring the part to be observed into focus.
2. Click the “Start” button.

P start

tl

*) Move the sample to the cei'faof tilt axis.

Click the 'Auto focus' button to adjust the focus
on the center of tilt axis.

AUTO FOCUS

From the beginning Complete
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Basic Operation

Capturing (Saving) Images Reset to the initial settings

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

Capturing (saving) images

1 Press the “REC” button.

- - - WHITEBALANGE  ORIGIN

REMOVE INCREASE O
REFLECTION RESOLUTION AUTOFOCUS ® ReC
LIGHT SHIFT

o

BRIGHTNESS
DEPTH
IMAGE -
( Shes ) (om SEM ) com:régmw) [ [ O O

2 Select the folder to save the image in and
enter a file name.

e ®

New Folder  Hard disk\Documents

« Hard disk Filename ] Lens power:

Data folder » 20181108_161955 jpg i)
Documents » 20181108_161956 jpg
% 20181108_181830pg Properties...

> 20181108_222341pg
% 20181108_233136pg
) 20181109_004837pg
£320181109_005429jpg
£320181109.010904jpg
5 20181103.013302jpg
) 20181109 014439,pg
£320181109_183342 jpg
20181109 192233 jpg
20181109_192629jpg
* 20181108_192710jpg
* 20181109.192738jpg
£720181109_192845 csv

File:

File Format: © JPEG TIFF Save Cangel

3 ciick[savel.

Saving without entering a file name

After setting the automatically save mode (Page 4-5), the image is
automatically saved by simply pressing the “REC” button.

You can change to the auto save when clicking the direct buttons
of rec settings and turn on [Automatically save mode].

Rec settings X

The mode to save files automatically when
recording

Automatically save mode

Folder for saving: Ref..

Hard disk\Documents

File Format: © JPEG OTIFF
Filename prefix: \VHX_

Example: VHX_000000,pg
VHX_000001.jpg

& oK Cancel

Saving videos

Select video recording (Page 4-6) from the “Option” of VHX MENU.
Specify the conditions and click [Start Recording].

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

) ° O ﬁ ° O

o e W O
il
- o
-
° Q
O N

EYENCE

XY STAGE
QU MAGNIFICATION

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.

VHX X

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

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

[ Retain lighting settings

Turning the Microscope Power Off

\, Point

The action the system takes depends on the user
settings (Page 12-9).

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

The power turns off.

o 3D
s
Clicking the Exit Button

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

@ Shut down options

Shut down : Turns off the power completely. (Default)

Sleep : Places the microscope in the standby condition for quick
startup.
Restart : Restart the system.
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Easy mode

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.

e s [mj j— EAsy Focus

o ) Ao ) =l .
D il omon k Functions used to adjust the focus are described below.
el ge
=15 &

FKEYENCE 7 o .

Gepth UP

& Focus X
View

;,5 Focus

(-9 Improve image
"]

Compare images

Tilt and observe

?ﬁ

Improve image

G Reproduce rec settings

&

Compare images

e Open a saved image

Tilt and observe

Abum

Measure

=

Side Album

Measure

[Easy mode] list displays. M See entire viewing area in focus

Create a depth composition image in which the entire screen is in focus.
After that, the 3D image displays.

This will create a depth composition image
in which the entire screen is in focus.

Combine automatically

For more details, refer to [T] “Live Depth Composition” (Page 9-3).

Il AUTO FOCUS
Execute the AUTO FOCUS to find the focus on the part.

Click on the focus view, or click the
‘Execute auto-focus® button.

Execute auto-focus

For details of the fine adjustment,
refer to [T] “Using Auto Focus” (Page 9-51).
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Easy mode

Improving image Comparing images

Functions used to improve the image quality are described below. The observation window can be displayed as split screens.

The split screen can be selected from the four types: vertical split,
horizontal split, quarter split, and nine-way split.

The split screen allows you to compare the images being shown with
KocuS each other or with those stored in the VHX.

View

»
i

View

Improve image

o m

Tilt and observe

»
2l

Focus

B | »

Improve image

BE| »

Compare images

B Enhance flaws
# Tilt and b
It and observe
Optical Shadow Effect Mode observation can enhance a flaw of the
object. . . .
Intensity effect of this function can be selected to [Weak], [Normal] and For more details, refer to [T “Screen Split” (Page 6-2).
[Strong].

Tilting and observing

This allows the observation to be made by tilting the Z-axis.

View

uonesadQ osiseg w

Focus

Emphasize the surface subtle textures.

ON O weak @® Normal O Strong Improve image

Compare images m

Tilt and observe ’

For details of the fine adjustment, refer to [T “Optical Shadow Effect
Mode” (Page 8-2).

E »

L

H 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].

For more details, refer to [ “Observing while tilted” (Page 3-6).

Reduce glare in the image.

ON © Weak ® Normal O Strong

For details of the fine adjustment, refer to [["Removing Glare (Reflected
light Removal)” (Page 8-6).

M Increase contrast

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

g WD
FRLY 2y

FRPUEIE v

Captures more color data to improve contrast.

ON O Weak @® Normal O Strong

For details of the fine adjustment, refer to [T] “Increase Resolution
(HDR)” (Page 8-8).
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Easy mode

Reproducing rec settings

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

Capture

"(3 Reproduce rec settings ’

- oren et m
)

For more details, refer to [T1“Side Album” (Page 11-15).

Opening a saved image

Functions to load images from the album are gathered.

Capture ‘

B Reproduce rec settingm

be Open a saved image

B Play an image from an album

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

Play the selected image in an album.

Open an album

For more details, refer to [T1“Album” (Page 11-2).

B Use images to output a report

An image selected on an album is output as a report.

_} ‘
w»

Output a specific image to a report.
*) Excel must be installed first.

Output report

For more details, refer to [J1 “Report Output” (Page 11-3).

Measure

Plane measurement and 3D measurement functions are described below.

Measure

Measure ’

e

Measure the length and area of the sample.

Bl Plane measurement

123pm

Complete length and area measurements on the sample.

Complete plane measurement

For more details, refer to [T] “Plane Measurement” (Page 7-2).

Bl 3D measurement

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

Complete profile and volume measurements on a 3D display.

Construct 3D and measure

For more details, refer to [T “3D Profile Measurements (Optional)” (Page
9-26).
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Navigation

Navigation

This functions registers low magnification images or stitched 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.

Creating Navigation Registering stitching images

Click [Navigation] on VHX MENU to show the [Navigation View] dialog

box. 1 Select the [Stitched image] tab in the
Q oo e * [Navigation view] dialog box.
N L}'S # ‘Low mag images  Stitched image
avlganon

Register 2 Click the [Create] button.

Navigation View X

Low mag images Stitched image

Create

Switch to the minimum magnification and

press the 'Register’ button.

Stitch around the center of the current position.

uonesadQ osiseg w

Close

Registering low magnification images

Close
1 SpeCIfy the pOSItIOI‘I to be reglstered and its Centered on the current position, the XY0 stage is moved in a spiral
magnification and click the [Register] button. pattern to be stitched.
| Rsigaicn Ve i Reference; Clicking D can specify the stitching range by number of

sheets in the [No. of images] dialog box.

You can enter “3 x 3” and “5 x 5” with button operation.
Other numbers also can be specified by entering them in
the fields shown.

Nasigation View x

Low mag images Stitched image

w

"0, -
. 4 oﬁt:lﬂ,

Low mag images Stitched image

Create

No. of images x

..: i _ EH‘.!“‘

4 Specify the number of stitched images (X and Y)
@3x3
O5x5

© Manual

ﬁ Close
Specifying Observation Position on
2 If-you put a checl.( op [Specify moving Navigation Image
distance] after clicking [XY movement],
you can specify an amount of movement of Click on a position you want to observe on the image in the [Navigation
: : View] dialog box.
Lh‘itStage with the up, down, right, and left The XYB stage moves to the position you clicked.
uttons.

l » By moving the mouse leftward while holding down its left
button, the field of view of the navigation screen can be
moved.

¥ Specify moving di“a”cf 4+ « Using the zoom in/out button, the navigation display can

X direction: 1.005 mm L ] » be zoomed in/out.

Y direction: 1.00% mm « Clicking [Save] enables you to display the [Rec] dialog
box and to save the navigation image.

Moving vertically and horizontally

You can move to a specified direction by clicking the horizontal and
vertical arrows on the [Navigation View] dialog box.
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Advanced Operations

IAdvanced Operations

Change illumination angle, during or Observe images with an extended

after capture depth-of-field

Solder paste (300x)

s

mposition” (Page 9-2).

n
For details, refer to (1] “Types and Features of Depth Col

Observe images in 3D

uonesadQ os1seg w

Solder (200x)

For details, refer to [[] “Removing Glare (Reflected light Removal)”’
(Page 8-6). For details, refer to (1 “View (3D display)” (Page 9-15).

Observe images using high color
gradation

Observe a wide field-of-view under
high magnification

Dot printing (400x) Screw (200x)

For details, refer to (] “Automatic Image Stitching” (Page 10-2).
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How to Capture and Save Images

Capturing and
Saving Image

Capturing and Saving Still Images ............ 4-2 4
Recording (Saving) from the Console. . .. .............. 4-2 o
Recording (Saving) using the Direct Buttons ............ 4-2 %
Names and Functions on the [REC] Dialog Box. . ........ 4-3 =3

REC Settings ... vvvveeeeieeineennnnenns 4-4 =
REC Mode Settings. .. ... .. 4-4 g
Automatic SaveMode. . ......... . 4-5 a2
Fine Shot Settings. . ............... ... ... ... ... ... 4-5 )

VideoRecording .................. e, 4-6 %_
Video Recording Settings . .. ............ ... ... ... 4-6 8
Recording and Saving Videos. .. ..................... 4-7 §
Names and Functions on the [Record video] Dialog Box . . .4-7 &

Sharpening Image Mode. . ................... 4-8 ®
Sharpening Image Mode Settings. .. .................. 4-8

TimerRecord . ............ ..o, 4-9

Printer. . ... ... ... . 4-10
Connectingthe Printer .. .......... ... ... ... .. ... 4-10
PrintSettings. .. ... ... 4-10
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Capturing and Saving Still Images

lCapturing and 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) using the Direct

Recording (Saving) from the Console

Buttons

1 Press the [PAUSE] button on the console.

This pauses the image. 1 Click the button.

WHITE mmcz owsw

This pauses the image.

Tilt angl: 0Deg (locked) :

4
AWO FOCUS ® REC .
uawsmn Pause

] M 1l PaUSE ‘G"T
K 2 Click the button.
W/’ This brings up the [REC] dialog box (Page 4-2).

Reference J |f the recording button is pressed without pressing the
2 Press the [REC] button on the console pause button, the current observation image is paused

and the [REC] dialog box appears.
This brings up the [REC] dialog box (Page 4-2).

Reference ) * The resolution of the image will be set to the 3 . .
|| Reterence resolution set in [T “REC Settings” (Page 4-4) Select the folder to save the image in and

from the VHX MENU. enter a file name.
¢ |t is possible to save images simply by pressing the
[REC] button.
] “Automatic Save Mode” (Page 4-5) 4 Click [Save].
« If the REC button is pressed without pressing the
[PAUSE] button, the current observation image is
paused and the [REC] dialog box appears.

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

abew) Buiaeg pue Bulinyden _h

To playback the saved image, use [] “Album” (Page 11-2).

3 Select the folder to save the image in and
enter a file name.

4 ciick [Save].

This saves the image data and closes the [REC] dialog box.
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Capturing and Saving Still Images

Names and Functions on the [REC]

Dialog Box

m @
| |
e x
New Folder  Hard disk\Documents
~ Hard disk Filename @ L=0=powes
Data folder » 20190208_161955 jpg Pl —'(7)
Documents » 20190208_161956,pg
el roperies.. —(8)
(3)- b 20190208_222341 jpg
» 20190208_233136jpg I Measure CSV- —-(g)
» 20190208_004837 jpg < Source image
" T - L—10)
4)
(5)— "
(6).. File Format: © JPEG TIFF Salve Cancel
1
(1)
No Name Function

1 | New Folder

Creates a new folder.
(1] “Creating a New Folder” (Page 4-3)

2 | Folder location

Displays the folder containing the files
being shown.

3 | Folder tree

Displays the drives and folders.
Click a folder to save the image in it.

4 | Filename

Displays the files in the currently selected
folder.

5 | File name

Enter the file name to save the image.

6 | File Format

Choose the format to save the image (either

JPEG or TIFF).

* JPEG (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 (extension: tif)
Saves the image data without
compression. TIFF files offer better
picture quality but have large file sizes
which reduces the storage capacity.

7 | Lens power

Displays the lens magnification when
capturing saved files.

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 X

Title: ‘ ‘

Subtitle: ‘ ‘

Creator: ‘ ‘

Company/org: ‘ ‘

Workgroup: ‘ ‘

Comment:

Lens name: ‘EZO, X20 ‘

Tilt angle: ‘ODeg ‘

OK Cancel

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 ciick [0KI.

The settings are saved and the dialog box closes.

l Reference )

 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 set in the properties appears in
the preview area (Page 11-5) of [T]“Album” (Page
11-2).

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

8 | Properties

Comments can be added to image files.
] “Entering Properties” (Page 4-3)

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-7000 Communication Software and
imported into Excel, or other applications to
complete further analysis.

[T “Chapter 7 Measuring” (Page 7-1)

] “Extracting CSV Data” (Page 13-14)

10 | Source image

If this option is checked, the image before
measurement is saved as a “measurement
source image”.

11 | Save

Saves the file.
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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

IREC Settings

Set recorded image size, automatic saving features. Perform recording settings and timer settings.

REC Mode Settings @ In the case of the High-Performance Camera

Rec settings X

Select the resolution to use for recording images. Images can be

recorded in higher picture quality than normal resolution by using the Rec Mode
stage shift function.

1 Click the (REC settings) of the direct

O High Definition (The number of the
resolution increase at recording)

2 Select [Rec Mode] to perform settings.
@ In the case of the Fully-Integrated (FI) Head

Rec settings X

Rec Mode Q OK Cancel
® Normal (recommended) Set whether or not to use the stage shift function by checking ON/
This is the balanced setting between the focus OFF [High Deﬁnition]-
range and brightness. The saved resolution size becomes as follows:
. « High definition ON: 6144 x 4608 pixels
O High-speed

« High definition OFF: 2048 x 1536 pixels

3 Click [OK] to save the settings.

abew) Buiaeg pue Bulinyden _h

O High resolution

O High Definition (The number of the
resolution increase at recording)

O OK Cancel

Saved resolution size (pixel)

RecjMode Iris | High Definition | High Definition
OFF ON
Recommended
Normal e 2880 x 2160 | 12000 x 9000

High-speed Close 2048 x 1536 -
High resolution
(4kmode, OFF) | OPen 2880 x 2160 | 12000 x 9000
High resolution Open 4000 x 3000 | 12000 x 9000

(4k mode: ON)

l « Camera iris is adjusted automatically according to
the recording mode.
« If selecting [High Definition], the stage shift function
is used at recording.

4-4 - VHX-7000 User’s Manual -



REC Settings

Automatic Save Mode Fine Shot Settings

Press the [REC] button on the console, or simply click the [Rec] button
on the direct menu to record (save) images using the predefined file
name, folder, and image format.

1 click the (REC settings) button.

YT

2 Select [Auto] to perform settings.

Rec settings X

The mode to save files automatically when
recording.

Automatically save mode

Folder for saving: Ref...

Hard disk\Documents ‘

File Format: © JPEG O TIFF
Filename prefix: VHX_ ‘

Example: VHX_000000.jpg
VHX_000001,jpg

o OK Cancel

@ Folder for saving

Click [Ref...] 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.
[T1“Creating a New Folder” (Page 4-3)

@ File format
Select [JPEG] or [TIFF].

@ Filename prefix

The end of each file name is automatically numbered from 000000
to 999999 when the file is saved.

[File name prefix] can be up to 20 characters long. Both double-
byte or ASCII characters can be used.

Reference ) 1he Auto Rec file names are named in following
manner when [File name prefix] is entered as “VHX_":
VHX_000000
VHX_000001
VHX_000002..........

3 Click [Automatically save mode].

The button turns yellow indicating automatically save mode is

active.

e etings * [—— %
The mode to save files automatically when The mode to save files automatically when
recording. recording.

Automatically save mode q Automatically save mode
Folder for saving: Ref... ‘ ‘ ‘ Folder for saving: Ref...

Clicking [Automatically save mode] again returns to Normal Rec
mode.

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)]

\, Point This is the function applied at pausing.
Normally, it is set to ON.

If you want to disable fine shot, perform the following:

2 Rec settings X

@® Normal (recommended)

This is the balanced setting between the focus
range and brightness.

O High-speed
The focus range is expanded and it

operates with high-speed.

O High resolution

The number of the picture elements and

esolution inc

4k mode [4!

- High Definition (The number of the

» at recording)
| -
@ OK Cancel

3 Turn off the check mark.

Settings X

@ nable fine shot at pause
[ Reduce and Save
2048 x 1536

*) The information such as HDR data will

be lost
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Video Recording

lVideo Recording

Observed images can be recorded as digital video (AVI format) and played back.
Each image can be recorded in 640 x 480, 800 x 600, 2048 x 1536, 2880 x 2160-pixel resolution for up to three hours.

Saved video files can be played back on the VHX-7000 or a PC.

Video Recording Settings

1 %«

Option

)
ua Record video
& X
- " m
|

2 Perform video recording settings.

Record time: 0> Hour 0> Min 12 Sec

Frame rate: O 10 F/s @ 15F/s O30F/s

Size: 2048 x 1536 v

Create compressed AVI file

@ Frame rate

*10F/s...... Records 10 frames per second.
(Fully-Integrated (FI) Head only)

*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.
(High-Performance Camera only)

* 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.

@ Record time

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

\, Point To record at stable frame rates, set recording time

to five seconds or more.

@ Size

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

@ Create compressed AVI file

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

Frame rates and recording times

@ In the case of the Fully-Integrated (Fl) Head

Recording time

Frame | Compressed/
rate | Uncompressed | gg0 x 2160 | 2048 x 1536 | 800 x 600
Uncompressed - - 1 sec to 5 min
30 F/s
Compressed - - 1 sec to 30 min
Uncompressed - - 1 sec to 10 min
15 F/s
Compressed - 1 sec to 5 min| 1secto 1 hour
Uncompressed - - 1 sec to 20 min
10 F/s
Compressed 1 secto 5 min| 1 secto 5 min|1secto 2 hours

@ In the case of the

High-Performance Camera

Recording time

Frame | Compressed/
rate | Uncompressed | 5048 x 1536 | 800 x 600 | 640 x 480
Uncompressed - - 1 sec to 10 min
50 F/s
Compressed - - 1 sec to 50 min
Uncompressed - 1 secto 10 min | 1 sec to 15 min
30F/s Compressed } 1 sec to 1 secto
P 1 hour 1 hour and 30 min
Uncompressed - 1 sec to 20 min | 1 sec to 30 min
15 F/s
. 1secto 1secto
Compressed 1 sec to 5 min 2 hours 3 hours
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Video Recording

Recording and Saving Videos Names and Functions on the [Record

video] Dialog Box

1 Perform the video recording settings, then M @
click [Start record]. ] [ .
New Folder |Hard disk\Documents
~ Hard disk Filename giflLens powec:
Data folder =20180823_211532pg ] -(7)
. . . Documents ©20181031_120037.jpg
Record time: 0~ Hour 0. Min 1+ Sec @) =20181031_121823pg Properties.. —(8)
Frame rate: O 10 F/s ® 15 F/s O 30F/s (4\ I
)

Size: 2048 x 1536 v

Create compressed AV file

(5)-— [i158>0150212_140345]
|

|
9
The [Video recording...] dialog box appears and recording starts. ©)
Video recording No Name Function 4
. 1 | New Folder Creates a new folder.
Record time: ‘ 0 Hour 1 Min 0 Sec ‘ Stop m Creatlng aNew Folder (Page 4-3) g?
2 | Folder location Displays the folder containing the files .g-
When the recording is complete, the [Record video] dialog box being shown. =
=
opens. 3 | Folder tree Displays the drives and folders. «Q
Reference ) 10 exit while recording, click [Stop]. When a Click the folder to save the image in. g
confirmation dialog appears, click [Yes] to save the - — o
partway recorded video. 4 | Filename Displays the files in the currently selected (7]
folder. 2
=
. . 5 | File name Enter the file name to save the image. «Q
2 Select the folder to save the video in and S =
enter a file name. 6 | File format Displays the format to save the image (AVI). g
7 | Lens power Displays the lens magnification when @
3 Click [save] p capturing saved files.
The video data are saved and the [Record video] dialog box closes. 8 | Properties Used to a_dd comme'nts to video files.
To play the saved video, use [T1“Album” (Page 11-2). 1 “Entering Properties” (Page 4-3)
\, Pont  Clicking [No] discards the recorded video data. 9 | Save Saves the file.
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Sharpening Image Mode

ISharpening 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 select
[Sharpening Image mode] from the pop up menu.

Pause/Resume
Rec...
Album

[ Sharpening Image mode ]

To Normal Image

Split screen ’
Full screen image

Scale D
Comment...

abew) Buiaeg pue Bulinyden _h

User settings...

Exit...

This applies vivid color enhancements and profile emphasis to the
image.

@ Releasing [Sharpening Image mode]

From the right-click menu, select [Sharpening Image mode] again, or
select [To Normal Image].
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Timer Record

Timer Record

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 minimum time for the record interval is 20

seconds,
and the maximum time is 99 hours 59 minutes 59
seconds.

* The record interval at least 1 minute is required at
lighting ON/OFF link.

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

|

1 «
N

8 Record
Option

2 Set record interval/number.

Rec intrvl:
03 Hour 0- Min 20° Sec

Record count:

15

Total time

\ 0 Hour 0 Min 20 Sec

@ Rec interval

Set the recording interval.
From 20 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

3 Set the place to save.

Folder for saving: Ref...

Hard disk\Documents ‘

File Format: © JPEG O TIFF

Filename prefix: VHX_ ‘

Example: VHX_000000.jpg
VHX_000001,jpg

The setting content is the same as the automatically save mode.
1] “Automatic Save Mode” (Page 4-5)

4 This starts timer recording.

Start recording Focus setting...

[ Light ON/OFF Interlock

@ Start recording

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

Timer recording..

Remaining times: Total number:

3 / 3
Remaining 4 Hour 30 Min 59 Sec
Rec intrvl: 1 Hour 30 Min 20 Sec

Save to: 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 11-2).

@ Depth composition

During timer recording, depth composition or autofocus can also be
used. When either of these functions are used, set the recording
interval to 1 minutes or longer.

Depth Comp

Record with executing the depth comp or auto focus.

O OFF
® Depth Comp
O AUTO FOCUS

Focus moving range: Normal

@ Light ON/OFF Interlock

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

- VHX-7000 User’s Manual - 4-9

abew| Buineg pue BurLnyden _h



Printer

IPrinter

Observed images can be printed directly, while recorded (saved) images can be selected for printing by using the album function.

Connecting the Printer Print preview

The [Print preview] dialog appears. This allows you to preview the
printed image.

1 Connect USB cable to the printer and the USB o o %
port on the microscope. gadsse =l
B

=\

>

/8

Print Settings Page Setup

[Page setup] appears.
Perform settings for the paper size or page orientation fitting to the

1 Click the E‘ (Print settings) of the direct connected printer.
button. Page Setup X

Print

abew) Buiaeg pue Bulinyden _h

Tilt angl: 0Deg (locked) : Print preview
Page setup

Pri
I I S rinter

Paper

. . Size: Letter =~
The menu relating to print appears.
Source:
. Orientation Margins (inches)
Print @ Parvar e ] mes ]

This brings up the [Print] dialog box. Otgecsee T ] mwen ]

= Print X Gancel
General
Select Printer . . . . . . .
T : l When printing images of this microscope, set [Orientation]
# Microsoft XPS Document Writer to [Landscape].

If [Portrait] is selected, the image will be reduced to fit
within the width of the paper.

Status: Ready Print to file | Preferences

Comment Fingl Printer

S B s Printer

Colate

(127222 '
The [Printer] screen appears.

Gancel Aosly Select the printer to use. Normally, no changes are necessary.

Specify the [Number of copies] and click [Print].
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Lighting/Brightness Settings

Lighting/Brightness
Settings

EASY Switching Lighting ON/OFF . ................. 5-2
oy e T - ) Operation onthe Console. .. ........................ 5-2
o Operation fromthe VHXMENU . ..................... 5-2
Epi-illumination . . .
o — Changing the Lighting Method. . .............. 5-3 5
Brightness i
= (= I Effect of LIGtiNG . . .+« + oo e oo e 5-3
© on Light Shift. . . ..o 5-3 r
” o Differences by cameras, lenses, and options to be %
fh Ly | P = COMNECEEA . . .ottt ettt 5-3 g
coaxial 1 r
Mo = N i Lighting available at VHX-7000 and features .. .......... 5-4 ‘%
KN - Adjusting Image Brightness. ................. 5-5 =3
iy i) | ruiring Adjusting Brightness onthe Console .................. 5-5 =
S on Adjusting the Brightness by VHX MENU. .. ............. 5-5 «;n
- S n
Depth UP . . 7]
. ‘ |k_)! ' Bariing Light direction o
] 1]
] ) =
Serial recording ON o =
— @
ﬁ gy | e
- ON
&
Side Album 56
OoN = "+

Transmitted illumination
97
ON = ] +

kS

Option
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Switching Lighting ON/OFF

Switching Lighting ON/OFF

This section explains how to turn the lighting on and off.
The lighting on and off can be adjusted using the [Light ON/OFF] button on the console or through the [Lighting/Brightness] 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.

Operation on the Console Operation from the VHX MENU

1 Press the [Light] button on the console. 1 g
The LED on the [Light] button goes off, and lighting goes off. Lighting/ # Lighting
Pressing the LIGHT button again turns the top down light on. Brightness Epi-illumination

Full
coaxial

ON

’ O ° O ° O ° O

WHITEBALANCE  ORIGIN

vorTsmr
- = oO S Reference, ) The screen display changes automatically according
] e to the connected camera and lens.
=[] 3

For more details, use [T] “Changing the Lighting
\\;—&; Method” (Page 5-3).

S e ¥

Dartial Light direction

2 Clicks the button and changes lighting on and
off.

Lighting/Brightness

Epi-illumination

Ful
coaxial
oN
[ omm | Partial Light direction
coaxial 1 rd
on N[z
)| riring

ON

Light direction
Partial ring

¢ )

J
u=ap Wix

Transmitted illumination
97

ON = v +

l Adjusts the brightness in 100 steps by the slider.
Normally used in the MAX (rightmost) position.
@ Transmitted illumination

Set the transmitted illumination to ON or OFF.
This adjusts the brightness in 256 steps by dragging the slider on
the screen. Normally used in the MAX (rightmost) position.
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Changing the Lighting Method

IChanging the Lighting Method

@ Console
For each pressing the [LIGHT SHIFT] button, the lighting method

changes.

By changing how the light is applied, height differences of the object
becomes more noticeable and clearer observation is possible.

iy O

WHITEBALANGE ~ ORIGIN

2
0{\ BRIGHTNESS
gt
e | C)K@
NG

@ VHX MENU

Select the [Lighting] tab in the [Lighting/Brightness] menu, then select
the lighting method.

Differences by cameras, lenses, and options to be connected

The illumination selections may differ depending on the lens and options used.
Lens and lighting available for the microscope are as follows.

o

" Lighting/Brightness
# [ :B”?hmm

Lighting/
o Epi-illumination
Ful
coaxial
on
[ 4 | Partal Light direction
coaxial 1 P
oN <7
u [J| eurding
on

Ring illumination | Lighting unit Lo
CEITIED Lens unit/dedicated ring usage Lighting type
E VHX-E20 - - Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
© ©
;'J:jf:q? VHX-E100 - - Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
—il_’—l_‘ VHX-E500 - - Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
E VHX-E2500 - - Full coaxial | Partial coaxial 1 - - -
VH-Z0OR/T - - Full ring Partial ring - - -
VH-Z20R/T - - Full ring Partial ring - - -
© VH-Z20UR/T - v Full coaxial Full ring Partial ring Mix -
g Not attached v Full coaxial | Partial coaxial 1 | Partial coaxial 2 - -
@ VH-Z50L/T
&} Attached v Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
[0}
2 Not attached v Full coaxial | Partial coaxial 1 | Partial coaxial 2 - -
g VH-Z100R/T
5 Attached v Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
=
e Not attached v Full coaxial | Partial coaxial 1 | Partial coaxial 2 - -
' VH-Z100UR/UT
5 Attached v Full coaxial | Partial coaxial 1 Full ring Mix -
T
VH-Z250R/T - v Full coaxial | Partial coaxial 1 | Partial coaxial 2 - -
VH-Z500R/T - v Full coaxial | Partial coaxial 1 | Partial coaxial 2 - -
VH-ZST - v Full coaxial | Partial coaxial 1 Full ring Partial ring Mix
\, Point * To use ring illumination at VH-Z100R/T or VH-Z100UR/UT, ring illumination unit (OP-88164) is required.

¢ To use ring illumination with VH-Z50L/T, the Z50 ring illumination unit (OP-88135) is required.
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Changing the Lighting Method

Lighting available at VHX-7000 and features

Epi-illumination

Lighting Feature

NIV

Full ring Dark-field observation is possible.

UEU Partial rin Dark-field can be used to enhance and observe flaws, etc.
9 Four types of light directions can be selected.

Full coaxial Bright-field observation is possible.
E Partial coaxial 1 Bright-field can be used to enhance and observe flaws, etc.
E Partial coaxial 2 Bright-field can be observed to limit the brightness of the center.
UEU Mix The combination of the ring illumination and coaxial vertical can be adjusted.
Uk:)U Lighting method varies according to the fiber cable used.
Full illumination General lighting: Full coaxial

Lighting when using base unit: Mixing of Ring and Full coaxial

E Lighting method varies according to the fiber cable used.
Partial illumination General lighting: Partial coaxial 1
Lighting when using base unit: Partial ring

Ulﬁu Ring Lighting method varies according to the fiber cable used.
General lighting: Partial coaxial 2
Partial coaxial Lighting when using base unit: Ring

Lighting unit

When using lighting unit, the following lighting methods can be used:
* Full illumination

* Partial coaxial 2

* Partial coaxial 1

* Partial ring

Lighting unit
255
ON = v+
Full illum M
Full illum
Partial coaxial 2

Partial coaxial 1
Partial ring

\, Pont The [Lighting unit] setting appears when “Light unit for a High-Performance Camera” is connected.
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Adjusting Image Brightness

IAdjusting Image Brightness

This section explains how to adjust image brightness.

Image brightness can be adjusted using [BRIGHTNESS] dial on the console, or [Lighting/Brightness] from the VHX MENU.
Normally, the brightness is adjusted using [BRIGHTNESS] dial on the console. To make detailed settings, use [Lighting/Brightness] from the VHX MENU.

Adjusting Brightness 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.
Adjust the brightness by turning the [BRIGHTNESS] dial on the console.

a o~
® REC U U XY STAGE
=z o o N
o

{EYENCE

Q MAGNIFICATION

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 Brightness by VHX

MENU

Shutter speed

Set to use a fixed 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.

The shutter speed is automatically adjusted to the
brightness setting.

The shutter speed changes as the condition of the
lighting or object changes.

Auto

Adjust the shutter speed.

¢ Fully-Integrated (FI) head: 0.06ms to 33ms

* High-Performance Camera: 0.03 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.

Manual

Adjust the exposure time of the supercharge shutter.
¢ Fully-Integrated (FI) Head: 33 msto 4 s
 High-Performance Camera: 20 ms to 16 s

Super-
charge

Select the shutter speed.

* Fully-Integrated (FI) Head: 1/30 to 1/19000 seconds
Preset * High-Performance Camera: 1/60 to 1/19000 seconds
The shutter speed remains fixed even if the lighting
condition of the object changes.

Gain

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.

Adjust the gain amplification ratio.

¢ Fully-Integrated (FI) Head: 0 to 12 db
 High-Performance Camera: 0 to 18 db

Manual allows a more precise adjustment than preset.
The gain remains fixed even if the condition of the
object or lighting changes.

Manual

Select the gain amplification ratio.

« Fully-Integrated (FI) Head: 0db/6db/12db

Preset ¢ High-Performance Camera: 0db/6db/18db

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

\, Pont Increasing the gain causes noise that can degrade the

picture quality.
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Adjusting Image Brightness

Shutter speed and gain adjustment

1 ¢
Lighting/
Brightness

-

Lighting/Brightness

® Auto

O Manual

O Super-charge
L

O Preset

O Manual

@ Preset

Shutter speed

1/30[sec]

Gain

0.0

0dB

+
[ms]

[ms]

2 Perform brightness settings.

@ Shutter speed

For [Manual] or [Super-charge], adjust by dragging the slider.
For [Preset], select a value from the list box.

\, Point

When [Auto] is selected, 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].

® Gain

For [Manual], adjust by dragging the slider.
For [Preset], select a value from the list box.

\, Point

The [BRIGHTNESS] dial on the console always

overrides the gain set from the VHX MENU and
sets the gain to “Manual, 0 dB”.
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quality
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Depthup

L
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kS
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Comment

Ap
-y

()] Anti-vibration
® Weak O Strong
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HEE  Show software keyboard...

= Wide-view

A Full screen image
o

D
%
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SplitScreen/Zoom .............. ... oo, 6-2
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Split Screen /Zoom

ISpIit Screen [Zoom
[ screenspit

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

The split screen can be selected from the four types: vertical split,
horizontal split, quarter split, and nine-way split.

Split screens can be printed and saved.

] “Capturing and Saving Still Images” (Page 4-2)

] “Print Settings” (Page 4-10)

B 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 dis-
play position by dragging an im-
age.

H 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 dis-
play position by dragging an im-
age.

B 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.

O
1
]
1

’ \ O O
’ \
’ \

’ N\

’ N

H 9-way 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.

Splitting Screen for Display

1 Enable the screen split on the console or VHX
MENU.

@ Operation on the Console
Press the [SPLIT SCREEN] button on the console.

ALE  ANTIVIBRATION SPLITSCREEN MULTILGHTING LIVEDEPTHUP
) ° O ° @ ; O ° O
- K WHITE BALANCE
MoVE INCREASE O
ECTION RESOLUTION AUTOFC ® ReC
LIGHT SHIFT
- - = °

IAGE DEPTH LIGHT
on Opt-SEM COMPOSITION Il PAUSE
= ° O

é

@ Operation from the VHX MENU
Click [View] and click [Split screen].

D | L cick

Comment

2 Select the type of split screen.

@® OFF

O Vertical Split

O Horizontal Split
O Quarter Split
O 9-way Split

[ Interlock display position

Size to save at screen split: 2880 x 2160 M

The screen appears in split.

« 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 riginal image reduced to a fourth (or a ninth).

Reference ) * Checking of [Interlock display position] is valid
only when normal size (2048 x 1536) images are
displayed in all screens.

» During the zoom view, you can move the display
area at the [Wide-view] dialog box.
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Split Screen /Zoom

Comparing Two Images Wheel Zoom

This section explains how to observe and compare two images using
the vertical split.

This function digitally enlarges the currently displayed image (Video
digital zoom). This allows the image to be observed while it is enlarged.

. Comparing two views of the currently \, Pont The screen will become grainy as you increase the
displayed image zoom factor. To obtain a cleaner image, use a high
power lens.

1 Select [Vertical Split] on the split screen tab.

This tiles the screen on the left and right. The center portion of the 1 % # m
original image is shown in the left screen. A red frame appears in View

the left screen to indicate the region under control.

Comment

2 Select the [Use the mouse wheel to adjust the
zoom.] check box.

[E Use the mouse wheel to adust the zoom. ]

. The zoom operation is always applied during the

2 Click the right screen (black screen). still image display.

This selects the right screen. The left screen changes to a still

You can enlarge images by controlling the mouse wheel while the

box will be displayed.

image while the right screen starts displaying the live video image ; ! ’ . <

(the observation window). pointer is onlthe observation w_mdow. - _ . >

When selecting the [Interlock display position] check box in the [Split s

. ; ; screen] settings, all images are enlarged when image in the split a

3 Display the image to compare against on the screen is enlarged. o

right screen. . . o 3
R When changing the zoom ratio, the [Wide-view] dialo

_ _ [ Jretores ging i | dilog 3

=

~

»n

l Reference ) * WWhen clicking the left screen, the right screen
V . . o
changes to a paused image. The image inside the

red frame is the target of control. When clicking the
[Pause] from on-screen menu options or [Pause/
Cancel Pause] at the right click menu, the screen
returns to the live observation screen.

« To exit the split screen, select [OFF] from [Split
screen].

Il 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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Displaying Text and Markers (Comment)

Displaying Text and Markers (Comment)

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

Normal Comments

l The total maximum number of normal comments that can

be registered is 999.

Type Drawing method Displayed image
AB Displays the comment in
(& the location specified on Sample Comment
Comment the screen.

O

Draws a circle centered
at the clicked point.

Circle
Draws a rectangle with
one of its corners on the
Rectangle | | clicked point.

O

Ellipse

Draws an ellipse that

starts at the clicked point.

Residual Comment

Type Content Display format
Comment Displays the :
applicable text.
* YYYY/MM/DD
* YY/MM/DD
’ * MM/DD/YYYY
Date Displays the date. « MM/DD/YY
* DD/MM/YYYY
* DD/MM/YY
Displays the current
Time time updated in real hh:mm:ss
time.
Displays the lens type .
Lens name and power. Lens [type]:x [power]
Magnifica- | Displays the Magnification:x
tion magnification. [magnification]
Displays the N .
Tilt angle inclination angle of Inclination angle: [value]
degree
the stage.

"4

Arrow

Draws a line that
originates at the clicked
point. The arrow appears
at the origin.

Hide

Hides all comments.

A8
KC

Arrow/Text

Draws a line that
originates at the clicked
point. The arrow appears
at the origin, and the
comment appears at the
end point.

Delete

Deletes the comment
specified using the
mouse.

[Residual Comments]
cannot be deleted.

X

Deletes all normal
comments. [Residual
Comments] cannotbe

Del Al deleted.
Color and line width
Line color/ | for drawing circles, R
Thickness rectangles, etc., can be

set.

Delete all comments

Deletes all comments.
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Entering and Specifying Comment Changing the line color and line width

TeXt and Markers 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.

l Reference ) TO modify the color and width of markers already drawn,
V .
double-click the marker.

\ Pont Normal comments are deleted when the power is
turned off.

D H Changing line color
1 % # Click the [Line color] button and select a color.

View
Line color: _| Thickness: Normal

5 - EeEmsE

Da‘

A Comment
S

Other ‘

Lanc nam Dicnlav nowar

This area displays a menu for the Normal Comments and Residual
Comments. l If clicking [Other], any color can be created.

v O = O H Setting thickness (Line width)

Comment Circle Rectangle Ellipse Select from [Thin], [Normal], and [Thick].
Ast
/ gcg x Line color: - Thickness:
Arrow Arrow/Text Delete Del All

Normal

Line color: - Thickness: Normal v

S
@
‘2\7
Date Time
3
Lens name Display power 3
[}
=]
-~
Tilt angle Microscope Magnification... w
Comment...
Hide

Delete all comments

2 Click the comment and marker (symbol) to
enter from the Normal Comments.

The comment and marker is drawn on the observation window.

- VHX-7000 User’s Manual - 6-5



SJUBWIWOD/MBIIA

Displaying Text and Markers (Comment)

Normal comments

Comments

Text can be entered and displayed as a comment on the observation
window.

l If you want the same comment to always appear in the
observation window, specify a residual comment (Page
6-7).

B Entering comments

1 Click [Comment] and enter the comment in
the [Comment Properties] dialog box.

Comment Properties X

Settings...

Fill background

ABCabc123

OK Cancel

Reference )  Clicking [Settings] to set the comment font or size.

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 comments and settings.

Circle

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.

Reference J 1 he circle marker can be moved to another position by
clicking on the circumference with the left mouse button

and dragging.

Rectangle

Drawing a rectangle marker on the observation window.
Click [Rectangle]. On the observation window, click two diagonal
corners for the rectangle.

Reference J 1 he rectangle marker can be moved to another position
by clicking on the outline with the left mouse button and

dragging.

Ellipse

Drawing an ellipse marker on the observation window.

Click [Ellipse]. On the observation window, click two diagonal
corners for a rectangle that will contain the ellipse.

The ellipse is drawn.

l The ellipse marker can be moved to another position by
clicking on the perimeter with the left mouse button and
dragging.

Arrow

Drawing an arrow marker on the observation window.

Click [Arrow]. On the observation window, click the start and end
point for the arrow.

An arrow that points to the start point will appear.

l The arrow marker can be moved to another position
by clicking on the line with the left mouse button and
dragging.
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Displaying Text and Markers (Comment)

Arrow/Text

Drawing arrow/text comments on the observation window.

1 Click [Arrow/Text] and enter the comment in
the [Comment Properties] dialog box.

Comment Properties s

Color: - Settings...

Fill background

ABCabc123

O Cancel

l Clicking [Settings] to set the comment “font”.

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.

Reference J * 1he 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 comments and settings.

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 12-2).

l » The comment can be moved by clicking with the left
mouse button and dragging.
* Double-click comments in view to set the residual
comments font or size.
« Hiding/showing residual comments can be changed by
toggling selecting/deselecting the button.

Click the target button to display the residual comments on the
observation window.

Lens name Display power

Tilt angle Microscope Magnification...

Comment...

@ Date display style

Double-clicking the displayed date allows you to edit the date display
style.

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 [Delete]. 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.

M Deleting all normal comments

Click [Del All].
The confirmation dialog box appears. Clicking [OK] deletes all normal
comments.

VHX

All comments will be discarded. Do you want to continue?

Cancel

Display style Display examples
YYYY/MM/DD 2019/1/15
YY/MM/DD 19/1/15
MM/DD/YYYY 01/15/2019
MM/DD/YY 01/15/19
DD/MM/YYYY 15/01/2019
DD/MM/YY 15/01/19

@® Comments

Entering text and displaying it as a comment on the observation window.
The setting method is the same as the [Comment] of normal comments
(Page 6-6).

Hiding Comments

After comments are placed on the screen, they can be hidden.
Clicking [Hide] hides all comments.
Clicking [Hide] again will display the comments.

Delete All

Deletes all normal comments and residual comments.
Click [Delete all comments]. A confirmation dialog box will appear. Click
[Yes].

VHX

All comments will be discarded. Do you want to continue?

Cancel
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Anti-vibration

I Anti-vibration

This function corrects the shakiness (effects of vibration) that occurs
when observing at high magnification or when performing handheld
observation.

\, Point Anti-vibration cannot be used with the depth
composition function. Cancel these functions before
using the anti-vibration.

[IC pattern (3000x)]

Anti-vibration mode Setti

@ Operation on the Console @ Operation from the VHX MENU
Press the [ANTI-VIBRATION] button on the console. Click [View] and click [Anti-vibration].
{o P Oo S W VEJ ﬂ D # € roiatentn
C 2 View
= ®Weak O Strong

Fokok
Lo GE“S"O“‘,“%N knurorocus ® Rec
J v F Titandob
- - - o-

( m}ga ) (owsem ) (mai%':w) (u PAUSE)
KEYENCE

During the anti-vibration mode, a white frame appears at the observation window perimeter. Select an anti-vibration “Weak/Strong” according to the level
of vibration.

@ Releasing [Anti-vibration] mode
Press again the [ANTI-VIBRATION] button on the console or click [Anti-vibration] from the VHX MENU to release the selected state (yellow).

6-8 - VHX-7000 User’s Manual -



Tilting and Observing

I Tilting and Observing

Observation can be made from free angles by tilting the stand.
[T] “Observing while tilted” (Page 3-6)

Show Software Keyboard
This function displays an on-screen keyboard for entering text such as filenames.

0 ) [ B Show sotware keyboard ]

View
¥ s "“m

A Full screen image

Home PoUp  Nav

SJUBWIWIOD/MBIA

To close the software keyboard, click X in the upper right. The keyboard will remain on screen until it is closed.
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Wide-View

fwide-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).

1 Display a live image or still image in the
observation window.

# 8l Show software keyboard...

View
[ S Wide-view ]

! ) Fll sereen Im

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
1

Wide-view

Zoom magnif: X1.00 x1| Fit

- Link zoom position and display position
between the images in the split screen

The view of observed image changes according to the view area
frame.

When the [Link zoom position and display position between the
images in the split screen.] check box is selected, all images are
enlarged when the image in the split screen is enlarged.

11 “Wheel Zoom” (Page 6-3)

l » When clicking [Fit], the observation window shows
the entire image.
* When clicking [X1.0], the image is displayed in the
actual size (100%).

IFuII 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.
The observation window will expand to occupy all 3840 x 2160 pixels of the entire screen.

@ Operation on the Screen

When clicking the button in the upper right of the screen, it changes to
the full screen image.

@ Operation from the VHX MENU

9 # I!l Show software keyboard..

View
e m

[ — Full sereen image ]

@ Canceling the full screen image
Click X in the upper right of the screen.
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Overview and Type of Measurements

Overview and Type of Measurements

The VHX-7000 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

B Area measurements

Measures the area on recorded still images.

Plane Measurement

@ Specifying the shape

. Tool Function Ref.
H Main measurements
M the dist: d length ded still i .
easures the distance and length on recorded still images i ]ﬂ Specify the area to measure as a polygon. 7-20
Tool Function Ref. ovgen
7 Measures the distance between two 7-10 O Specify the area to measure as a circle. 7-21
2 Points specified points. Circle
@ Measures the radius of a circle that passes 7-10 0 Specify the area to measure in freehand. 7-21
Radius through three specified points. Free line
@ Measures the diameter of a circle that 7-10 Specify the area to measure as a rectangle. 7-21
Diameter | | Passes through three specified points. Rectangle
A Measures the interior.e.mgle gt a c.orner‘ . 8pec|fy|ng brightness or color
formed by three specified points, including a 7-11
Angle 1 || vertex. Tool Function Ref.
o ; ; . Extracts and measures the area with the
1 Measures the angle of the intersection 7 . e .
hane e g 7-11 same brightness level as a specified point on 7-22
7 Angle 2 created by two specified lines. Brightness | | o imagg. p p
= - M : . Extracts and measures the area with the
° 3. easures the distance between a reference . 22 " ° . :
b Uee line and any straight line. 7-12 cTor same color level as a specified point on the 7-23
7 image.
c
® -
Q? Measures the center distance between two a Removes granular components smaller than
- . 7-12 £ . - . : 7-23
2 Centers | | specified circles. Filter a specified size on a binary image.
y Measures the shortest distance from a ) i
b selected reference line to a line parallel to 7-12 = tl?:llsbholes _smaller than a specified hole on 7-23
Parallel the reference line. Fill € binary image.
i Measures the angle formed at a point where 713 @ Individual and block measurement tools
Perp. two specified lines intersect.
Tool Function Ref.
*
'\, Measures the length and angle of arc that 713 7 Measures the area of specified or extracted 704
Arc passes through three selected points. IndvT\)lesr areas individually. -
N Mea;ures thg cumulgtive distance between 713 (‘@ Measures the area of all specified or 704
Mutti-pt | | multiple specified points. Blck Mesr | | €xtracted areas in one operation.
f} Measures the distance between the start 714 @ Area deletion
Free and end points of a free line.
Tool Function Ref.
Q Measures the RGB values at specified 714 Deletes the measurement areas shown on
RGB measurement points. . the screen individually. Clicking on a line
along the area deletes only the specified
area.
X;xz Counts the number of specified 14 Clicking inside the area deletes the :
Sunt measurement points. 7- Delete measurement results for the specified area.
You can delete multiple specified areas
within a range by dragging around the
= This procedure deletes measurement items 715 qe3|red area from the upper left to the lower
Delete displayed on the screen individually. right.
o Resets the specified area and measurement }
This procedure deletes all measurement 715 Reset results.
Del All lines and results.
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Overview and Type of Measurements

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-H3M3) is required to do XY stage
measurements. Perform the activation of this

application beforehand.

Il Measurement tool

Tool Function Ref.
D Measures the difference of X and Y
&0 coordinates of two specified points, and the 7-68
2Points | | gistance between the start and end points.
Measures each distance between the XY
coordinates of multiple specified points, and
N the distance to the most recently specified 7.68
Multi-pt 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 7-69
Line average lines connecting multiple points (if
more than two are specified).
Measures a circle drawn by specifying
@ three points on a circumference to provide 7.69
Circle the center coordinates (XY), diameter, and
circularity.
é,;) Measures the center distance between two 7.70
2 Centers | | cCircles.
A, Calculates the interior angle of two sides 7.70
Angle 1 specified in three points.
Measures the coordinates and angle of an
i intersection formed by two average lines. 771
Angle 2 Each average line is created by specifying
two points.
i Measures the distance between an average
-~ line specified by two points and the vertical 7-71
Perp. line from a specified point.
‘;./ Measures the distance from a specified point 7.79
Parallel 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 7.72
Ln-Cir specified line.
The measured items are:shortest distance,
longest distance, and distance to center.
Measures the angle of a line with respect to
1 a line perpendicular to a specified reference 7.73
perplLine 2| | line, and displays the length of deviation per
unit length.
Measures the angle (parallelism) of a line
// with respect to a specified reference line, 7.73
Paraln 2 and displays the length of deviation per
selected length.
= Deletes the measurement tools shown on 7.74
Delete the screen individually.
Deletes all measurement tools shown on the 7.74
Del All screen.

Hl Point/Intersection Coordinate

Tool Function Ref.
Measures the coordinates of the specified 774
Point point.
»’X Measures the coordinates of the point at
am center distance between two specified 7-74
Midpoint points.
'-f-' Measures the coordinates of the intersection 7.75
Ln-Ln point of two lines.
C Measures the coordinates of the intersection
; ; - 7-75
Ln-Cir point(s) of a line and circle.
& Measures the coordinates of the intersection
; - 7-76
Cir-Cir point(s) of two circles.
B Specifying coordinate system
Tool Function Ref.
. Moves the origin.
14 Shifts the XY coordinates in parallel by 7-66
Origin defining a point as the new origin.
Rotates the XY coordinates without moving
. the origin.
L‘. The X coordinate axis becomes the line 7-66
Tumn 1 that p through the origin and a point
specified as the new X coordinate axis.
Rotates the XY coordinates centered on the
Ly origin so that the X coordinate axis is parallel
P h " 7-66
Turn 2 to a line that passes through two specified
points.
Determines the XY coordinate axis by
im specifying a line using two points for the new 7.66
Perp. X coordinate axis, and a third point for the
new Y coordinate axis.
Determines the XY coordinate axis by
l—» specifying the origin and one point along the 7-67
2-pt X coordinate axis.
Determines the Y coordinate axis by
»” specifying two points along the X coordinate 7.67
Intersect | | axis and two points that pass through the
origin.
Determines the Y coordinate axis the
e midpoint between two points specified along 7-67
Midpoint | | the desired X coordinate axis.
Resets the coordinate determined by the }
Reset coordinate axis system specification.

- VHX-7000 User’s Manual -

ainses|\ \]



Preparing to Measure

IPreparing to Measure

Before taking measurements, specify the lens type and power, and calibrate the microscope.

Lens Setting 3 Click the magnification of the information
view to select the lens magnification to be

Specify the lens type and power if you are using a lens that does not used.
have the automatic lens/zoom recognition function. -

Tilt angl: 0Deg (locked)

\, Point This procedure is required only when the High-
Performance Camera is connected.
The lens settings are not required when the Fully-
Integrated (Fl) Head is connected (the button cannot
be selected).

—
X900

X1000
X1500

1 ‘X # 4( Settings
Z stage power... X2000

X2500

Navigation
S X3000
fersion Info... X4000

A
/\ X5000

License registration... Option Setting 1

Setting 2
Tilt angl: 0Deg (locked) : Calibration *

Electric revolver settings...

Option

Vision misalignment correction...

Optical axis misalignment correction...

[ Lens settings... ]

Initialize XY stam

2 Select the lens in use and click [OK].

Lens settings X

ainses|\ \]

Select the lens and the magnification that you want to
use Tor opservaton.

Series
@® RZ /LW LENS ) ZOOM LENS

O Others (lenses not shown in the list)

Select Lens
Lens name: ZS20 Y
Lens power: X160 =

Dual Objective Zoom Lens (low magnification target)

X20~200

Always display when system starts
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Preparing to Measure

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.

There are three methods for calibrating.

Methods Positioning Scale reading Description

One-push auto calibration Auto Auto Positioning and reading o_f the refere_nce sc_ale are automatically
performed. The XY motorized stage is required.

Reading of the reference scale is automatically performed. The lens
magnification needs to be manually aligned with the corresponding

Auto calibration Manual Auto
scale graduation positions.
Manual calibration Manual Manual _Ent_er a known rr_sference length (um) and click on the screen to
indicate the equivalent length.
How to Start Calibration Notes for calibration

@ Before starting calibration
The calibration cannot be performed while the following functions are
activated:
¢ Optical Shadow Effect Mode, HDR
* Removing reflection (glare removal and ring removal)
* While the digital zooming is being used.

m  While the split screen is active.
* While stitching images are displayed.
* Recording setting: Fine resolution [12000 x 9000]
1 * While the automatic area measurement function, the max area

@ Start from the information view
Click the magnification of the information view to select [Calibration] —
[Settings].

Tilt angl: 0Deg (locked) 5 : E20

measurement, the contamination analysis, and the XY stage
Seting Z measurement are running.
Tilt angl: 0Deg (locked) Settings... o . . . .
Cllbetion > Deactivate these functions easily by pressing the [HOME] button on the

Load from Current Imaae
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 calibration value of stored image, refer to [T] “Loading from a

Initialize...

ainses|\ \]

@ Start from VHX MENU Saved Image” (Page 7-9).
Select the [Measure] of VHX MENU and click [Calibration settings]. . . f
. [ : F Amomgm P S o @ At closing calibration
i # The calibration can be done continuously for multiple lens powers.
Measure If you do not press [OK] when closing the following dialog boxes, the
== results from the calibration do not become active.
-]_ XY stage measurement P <

L. Execute calibration.

[ Calibration Settings.. ] Lens power: X5

Lens power name: X5

peg (locked)

1. Set the calibration tool on the stage.

2. Raise the stage to its highest point and click ‘Execute’.

Auto Focus automatic execution
If the distance from the lens to the target is small,

turn off Auto Focus.

Execute

Cancel
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Preparing to Measure

One-push auto calibration

This calibration requires the use either of OP-87426, OP-87427, OP-88141, or OP-88142 reference scale (sold separately) to perform calibration

automatically.

This function requires no detailed positioning of the stage and makes the calibration easier.

1 Calibration x
B selectthe calibratiom

& One push auto calibration
* (with transmitted illumination.)

<P

O Aute calibration

O Manual calibration

Current calibration: o prreeny

Cancel

2 Place the reference scale on the stand.

3 Remove the plate from the XY@ stage and
place the reference scale.

ainses|\ \]

4 Raise the XY0 stage as far as it can move up.

5 As needed, turn on the “Auto Focus automatic
execution”.

\, Point Putacheck on “OFF”, if the system is equipped
with an illumination attachment or the distance
between the lens and an object is small.

Calibration X
. Execute calibration.

Lens power: X5

Lens power name: X5

1. Set the calibration tool on the stage.

2. Raise the stage to its highest point and click ‘Execute’.

Auto Focus automatic execution

If the distance from the lens to the target is small,
turn off Auto Focus.

Execute

Cancel

6 Click [Execute].

The calibration starts automatically. After completion, the message
below will appear.

Auto calibration finished successfully.
1 Pixel = [5.170 ] ym

/ Click [OK].

This confirms and exits the calibration.
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Preparing to Measure

Auto calibration

Auto calibration requires the use of either OP-87656 or OP-87657 reference scale (sold separately).

1 4 Select [Full Auto] and click [Execute].

. Select the calibration method and click 'Start'. Calbration x

o ZB Execute calibration. Step (3/3)
-, One push auto calibration
(with transmitted illumination.) Lens power: x30 .

Lens power name: X30
Select the full auto check box and dlick ‘Execute.

If full auto does not function correctly. Manually select the

© Auto calibration
magnification based on your scale and click ‘Execute’.
’\":) © Full Auto
O x20 - 100 ©x100 - 800 O x450 - 5000

© Manual calibration Execute

o G Back Cancel
Current calibration: r ey

[Full Auto] automatically determines the range of the power on the
basis of the number of the horizontal lines.

If calibration fails when using [Full Auto], select a lens power range

s from [x20 - 100], [x100 - 800], or [x450 - 5000] according to the

displayed hash marks and the horizontal lines.

. The calibration starts automatically. After completion, the message
2 F_'Iac_e the reference scalle according to the below will appear.
lighting method, and click [Next]. i
A e calibration Step (1/3) Auto calibration finished successfully.

1 Pixel = [2.069] pm

Set the reference scale in accordance with the lighting method.

Current lighting: | Full ring

For ring illumination R
Place the A surface upwards and use with the base plate overlaid. % 5 Click [o K] .
This confirms and exits the calibration.

For coaxial illumination, backlight illumination

Place the B surface upwards. Do not use the base plate.

ainses|\ \l

Cancel

3 Display the reference scale hash marks on the
screen.

Calibration

B Execute calibration. Step (2/3)

Display the reference scale divisions on the screen

As there are three types of scales,
select one in accordance with the magnification.

20 to 100x (3 lines under scale)
100 to 800x (2 lines under scale)
450 to 5000x (1 line under scale)

%) When magnification is less than 20x,
perform calibration manually.

Cancel

@

Adjust the focus and brightness to obtain contrast between black
and white.

There are 3 types for the scale. Display the scale gradation that
corresponds to the lens magnification.

- VHX-7000 User’s Manual - 7-7



Preparing to Measure

Manual calibration

Use the known dimensions of observable objects (ruler, carpenter’s square, etc.) to manually set the calibration.

1 x 4 Click the mouse at the end point of the
£ Select the calibration method and click ‘Start'. reference Iength.

-, One push auto calibration

* (with transmitted illumination.) 0 1 2
O Auto calibration ‘|‘ ‘ ‘ ‘

® I calibrati
Reference /10 adjust the length of the scale, drag the end points.

Current calibration: o

{

5 Enter [Reference length] and click [Apply].

Cancel

Calibration

Execute calibration.

Lens power: X200

Lens power name: X200

1. Display the length reference object.

2. Click both ends of the sample and the measurement scale will appear.
(You can also adjust the length by dragging the endpoints of the scale).

3. Enter the reference length and click 'Apply’.

Reference length: 85.138- um

Apply

ainses|\ \]

Cancel

2 Display the image of the length reference
observable object (calibration scale).

3 Click a start point along the scale.

The calibration scale can also be dragged on the screen and
moved to the hash marks on the object.

0 1 2
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Loading from a Saved Image

This function can only be performed with the high-
performance camera (VHX-7020) is connected.

\, Point

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.

Load the image to replay from [Album] of the
VHX MENU.
[ “Playing Files” (Page 11-5)

2 Clicking the lens power of the information
view allows you to see that [Lens of the
replayed image:power] is selected.

a X5000
/\ Setting 1
Option Cattina 2
- Z520:x200
5 : 7520

Filename: 20190221_153812.jpg Canoration

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.

The calibration settings can be modified
by selecting the current lens power.

I i
b Open a saved image - |

[ X180
X200
X245
X250
v Measure X300
X350
X400
X450
X500
X600
X700
X800
X900
X1000
X1500
X2000
X2500
X3000
X4000
X5000
Setting 1
Sattina 2

Z520:X200

Calibrafion

Replayed image calibration value
(at VH-Z20/ x200 recording image playback)

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 Click the magnification of the information
view to select [Calibration] — [Initialize].

Tilt angl: 0Deg (locked)

Settina 2

Settings... = =
Calibration » ‘
| nad fram Currant Image
Initialize...
™

Tilt angl: 0Deg (locked)

2 Click [Yes].

VHX

The calibration settings for the current lens format will be reset to the factory default.
Continue?

Yes No

This initializes the calibration values.

l To restore the calibration values of the image after

once changed, select [Load from Current Image].
Seng

Setting 2
| zs20:x200

Calibration »

Cattinac

Load from Current Image

niualize...

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 12-7)

2 Initialize the calibration settings.

3 Enter the set password and click [OK].

VHX

a Enter the calibration password.

Password:
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Main Measurements

IMain 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 =

Measure

3 Specify the measurement points in the
observation window.

=] i hgacurarnr The measurement result is displayed.
‘ Refer to the procedures for each measurement for operating
details.
 Refer to [T] “Plane Measurement” (Page 7-2) for details on how
) to display measurement results in the observation window.
1234 ‘ « Refer to [T] “Plane Measurement” (Page 7-2) for details on how
to display measurement results in the [Measure Result] window.

l » 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 [T] “Display Settings” (Page 7-16) for
display settings.

Measure

An icon for each measurement tool appears in the operation area.

2 Select the [Main measurements] tab, and click
the icon for the desired measurement.

The icon turns yellow indicating it has been selected.

Measurement ltems

Reference . * |f 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 Measuring the Radius (or Diameter) of a

Points Circle
./ Measures the distance between two specified points. Measures the radius/diameter Of a cwc!e
2 Points Radius Diameter | | that passes through three specified points.

1 Click [2 Points]. On the observation window, 1 Click [Radius] (or [Diameter]). On the

click the start and end point.

Aline 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.

observation window, click three points.

A circle passing through the three clicked points and a label
(subscript) will appear. The circle, radius (diameter) and center will
appear and the measurement results will appear on the screen and
in the [Measure Result] window.

i AT e
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Calculating an Angle (1) Calculating an Angle (2)

A Measures the interior angle at a corner formed by three i Measures the angle of the intersection created by two
Angle 1 specified points, including a vertex. Angle 2 specified lines.
1 Click [Angle 1]. Click each side that form the 1 Click [Angle 2]. Select two points on the first
interior angle. side.
Aline connecting the two clicked points will appear. The clicked points and a line connecting the two clicked points will
appear.

2 Click the vertex. 2 Select two points on the second side.
A_I|ne connecting the three clicked points an_d a label (subscript) Aline connecting the two clicked points and a label (subscript) will
will appear, and the measurement results will appear on the screen h
appear, and the measurement results will appear on the screen

and in the [Measure Result] window. ; .
[ ] and in the [Measure Result] window.

[1]155.4Deg

[1]23.2Deg

ainses|\ \]

An angle is measured in conformity to the label
(subscript) position. Determine the label (subscript)
position according to the angle you wish to measure.

l Reference )
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Measuring the Distance between Measuring the Distance between Two
Reference Line and Straight Line Parallel Lines
i Measures the distance between a reference line and /y Measures the shortest distance from a selected
Lines any straight line. paraliel | | reference line to a line parallel to the reference line.

This distance is effective for measuring the average distance of a line

including a curve. A A . .
[IICheck the “Auxiliary Functions” (Page 7-19) for a proper use. 1 Click [Parallel]. Click two points along the line

to be the reference line.

1 Click [Lines] and click two points on the line in
The reference line appears.

sequence that you want to use as a reference line. v

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 2 Click the position to measure.
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.

A parallel line that passes through the clicked point and a
perpendicular line from the reference line to the parallel line will
appear along with a label (subscript). The measurement result
appears on the screen and in the [Measure Result] window.

4

[1]966.3um

ainses|\ \]

[211000.1um

[311500.5um

Measuring the Center Distance between
Two Circles

You can continue to specify measurement points relative to the

. . same reference line.
@w N_IeTsures the center distance between two specified To stop measuring parallel lines relative to the same reference line,
2 Centers | | CIrCles. double click the measurement point.

1 Click [2 Centers]. Specify the circles to be the start
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 Result] window.
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Measuring the Length of a Perpendicular Arc Measurement

i Measures the angle formed at a point where two ; Measures the length and angle of arc that passes
Perp. specified lines intersect. Arc. through three selected points.
1 Click [Perp.] and click two points along the 1 Click [Arc] and then click three points on the
line to be the reference line. observation window.
The reference line appears. The arc that passes through 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.

2 Click the measurement position.

A line drawn through the clicked point and a perpendicular line R R .

from the reference line appears along with a label (subscript). The Measurlng the Distance between MUItlpIe
measurement result appears on the screen and in the [Measure H

Result] window. POI nts

N Measures the cumulative distance between multiple
Multi-pt | | Specified points.

ainsea| \]

‘ 1 Click [Multi-pt]. On the observation window,
| 138i7.5um 88| (513043 3um I8 click the start point and the points to pass
through. Double-click on the end point.

Aline connecting the multiple clicked points and a label (subscript)
will appear. 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 perpendicular lines relative to the same
reference line, double click the measurement point.

(1]3524.90um!
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Free Line Measurement Counting the Number of Points
/3 Measures_ the distance between the start and end points :; 2 Counts the number of specified measurement points.
Free of a free line. Count
1 Click [Free] first, then move the mouse while 1 Click [Count]. On the observation window,
holding down its left button from the start click the measuring points.
point to the end point in the observation The clicked points will be indicated by an x. The measurement

window. results appear on the screen and in the [Measure Result] window.

Afree 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.
= §O0 3foe N

Measuring RGB Value

ainsea \]

o Measures each value of RGB (brightness value) at
RGB specified measurement points.

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 result appears on the screen and in the [Measure
Result] window.
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Moving and Editing the Measurement

XY Measurement and Display
Point

This mode measures the horizontal and vertical distance of an object
enclosed by user-specified horizontal (X axis) and vertical (Y axis) lines.

\ Pont Measurement points cannot be moved if the icon is It also measures the length between diagonal corners of the square
selected. formed by the lines.
Deselect the icon by clicking it.
. . 1 Click [XY Measure].

< | S
2 Points 2 Points

XY Measure » | XY Measure

The [XY Measure] icon becomes selected. The screen displays an
X-axis (horizontal axis) and a Y-axis (vertical axis).

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

2 Move the measurement lines to the desired
position by dragging the X and Y axes and
enclose the object to be measured.

1 Drag the line or circle and drop it at the
correct position.

Deleting

- This procedure deletes measurement items displayed

Delete on the screen individually.

1 ciick [Delete].

ainses|\ \]

2 Click the line or point and draw a rectangle 3 The [XY Measure] area of the [Measure
around the range to delete by dragging from Result] window shows the object’s horizontal
the upper left to the lower right. distance (X), vertical distance (Y), and
The selected measurement items are deleted. diagonal distance (D).

. ’Main Area Delete AV
Deletlng A" No. ' Measure Result

This procedure deletes all measurement lines and
Del Al results.

1 ciick [Del All].

A confirmation dialog box appears.

2 Click [Yes]. Court o e

All measurement items and results are deleted.

XY Measure X: 1647.06pm
| v: 2358.17um
X
D: 2876.42um
[J Enlarge Save CSV...

Refer to [T] “Plane Measurement” (Page 7-2) for details on how
to display measurement results in the measure result window.
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@ [Area] tab

Displays the measurement results of the area measurement.

Display Settings

Measure Result X
Sets the measurement results display method etc. . 'Area peete| &l
[ Meas.result window Display meas.value No. Area ' Perimeter
Show meas.val(horizn) 1 8137967.31um?  10657.45um
- : 2 2569029.68um?  5981.33um
Line color/Thickness... Font... 3 6773947.77um?  9716.67um
Measurement Result Window
This option shows or hides the [Measure Result] window which displays
the measurement values as a list.
When this check box is selected, the [Measurement result] window is
displayed. Count 3 pes
@ [Main] tab
) . I 2
Displays the measurement results of the main measurements. Area  Totalares 17480944.750m
Measure Result < Total region area 170076621.54pum?
Main  Area Delete AV Area ratio 1028 %
No. Measure Result [ Enlarge Save CSV...
1 2 Points 413.11pym
2 2 Points 2928.67um
3 2 Points 3686.58um Item Function
No Corresponds to the label (subscript) displayed in
’ the measurement area.
Area Displays the measurement results of the area.
Perimeter Displays the perimeter length of the region for
the area measurement.
Count lj' pes Others A (V) | Hides or shows [Count] and [XY Measure].
7 XY Measure X: Count Displays the number of the area measurement.
"DX Y: Area Displays the area measurement total area, total
= D: region area, and area ratio.
8 Enlarge When checked, enlarges the text size.
n O Enlarge Save CSV...
% Save CSV Measurement results can be saved as CSV files.
Item Function
— @ [Delete] button
N Corresponds to the label (subscript) displayed
0. next to the measurement line. Delete the measurement result that is being selected in the [Main
measurements] tab.
Measure Displays the measurement item. This cannot be used in the [Area] tab.
Result Displays the measurement result.

Others A (V)

Hides or shows [Count] and [XY Measure].

Display Measurement Value

Count Displays the number when using [Count]. . .
Hides or shows the measurement value on the label (subscript)
XY Measure [J“XY Measurement and Display” (Page 7-15) displayed in the measurement area.
Enlarge When checked, enlarges the text size.
Save CSV Measurement results can be saved as CSV files.

Display measurement value horizontally

Hides or shows the label displayed horizontally in the measurement
area. When clearing the check box, the label is displayed according to

the direction of the measurement line.
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Line Color/Thickness Assist Tools

Sets the line color or thickness (thin/normal/thick) displayed on the . . .
Elements you create using the assist tool are called assist elements.

image. . .
When changing the color, click the color button in the target item. Assist elements do not create any measurements, instead, they are
to be used as a reference point or a reference line when you set

Line color/Thickness X :
measurement lines.
Placing assist elements where there will be placing measurement
Measuring line: - Measurement point: [ points, enables you to set measurement lines more accurately and
o efficiently.
Measured object: Assist lines:
XY Measure: Count: Poi nt
Assist tools: Thickness: Normal n
[ ] . . . .
Makes the clicked point an assist point.
Point
OK Cancel

l If clicking the color button and clicking [Other], any color
can be created. 1 Click [Point] and click a point in the

observation window.
An assist point (X) appears at the clicked point.

Font

Sets the character (font) color, type, and background color displayed on Line

the image.
When clearing the [Fill background] check mark, the background color
is hidden. ) . .
/ The first clicked point becomes a reference and an
Font x Line assist line is created when another point is clicked.
Color: E Settings...
E 1 Click [Line] and click two points in the
Fill background observation window.
The assist line that passes through the clicked points appears. 7
ABCabc123
2 points circle =
]
Y
oK Cancel 2
The first clicked point becomes a reference and an o

2pnts circ | | assist line is set when a circular point is clicked.

Unit and Number of Decimal 1 Click [2pnts circ] and click two points in the

observation window.

The first clicked point becomes a center as a reference and a
circular assist line whose radius is the distance to another point is
displayed.

When changing the unit etc. displayed at the measurement results, set
it on the operation area (bottom).

pm v No. of decimal places: = 2%

3 points circle

O Creates a circular assist line by clicking 3 points.
3 pnt-circ

1 Click [3 pnt circ] and click 3 points in the
observation window.

The circular assist line that passes through the clicked 3 points
appears.

Midpoint

%2\( Click two points to specify their halfway point.
Midpoint

1 Click [Midpoint] and click the start and end
points in the observation window.

Assist points (X) appear at the starting point, ending point and
middle point.
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Bisector Intersection Cir-Cir
k Specify two assist lines to specify an assist line at their @ Sets 2 circular assist lines and makes their intersection
Bisector halfway distance. IntrCrCr points an assist point.

1 Click [Bisector] and click two points in the 1 Click [IntrCrCr] and click 3 points in the
observation window. observation window.
An assist line appears. The circular assist line that passes through the clicked 3 points

appears.
2 Click two points in the observation window. . . . . .
2 Click three points in the observation window.

Another assist line appears.
Another circular assist line that passes through the three clicked

. g . f e points appears and assist points (X) appear at the intersections of
3 Click a position to set the middle line position. fwo circles.

An assist line as a bisector appears.

- - Intersection Cir-Ln
Perpendicular lines

@ Sets a circular assist line and a linear assist line, and
.L Create a line which passes through two points, and a IntrcrLn | | Makes their intersection point an assist point.
Perp. perpendicular line.
. . . 1 Click [IntrCrLn] and click 3 points in the

1 Click [Pe.rp.] and then click two points on the observation window.
observation screen. The circular assist line that passes through the clicked 3 points
The assist line that passes through the clicked points appears. appears.

2 Click one point in the observation window. 2 Click two points in the observation window.
Aline that is perpendicular to the created assist line, and that The assist line that passes through the clicked points appears
connects the clicked point will appear. and the assist points (X) appear at the intersection points with the

circular assist line.

Parallel lines N
Intersection Ln-Ln

ainses|\ \]

// Create a line which passes through 2 points, and a
Parallel parallel line. + Specify two assist lines to set their intersections as

IntrLnLn auxiliary points.

1 Click [Parallel] and then click 2 points on the
observation screen.

The assist line that passes through the clicked points appears.

1 Click [IntrLnLn] and click two points in the
observation window.

The assist line that passes through the clicked points appears.

2 Click one point in the observation window. . . . ] .
Aline that is parallel to the created assist line, and that connects 2 Click two pomts in the observation window.

the clicked point will appear. Another assist line connecting the clicked points appears and
assist point (X) appears at the intersections of the assist lines.
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Multiple 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 except Point and Midpoint,

Auxiliary Functions

Functions to minimize human error associated with measurement.

® OFF
O Multi-point input

O Edge detection
Width:

50<

and the following measurements:
[Radius], [Diameter], [Angle 2], reference line of [Perpendicular Line],

reference line of [Parallel Line], [Lines], [2 Centers].

O Number Specification [ Show extraction points

Reference ) 1he maximum number of multiple measurement points is
99.

Automatic edge detection

This function extracts the edges of the object and automatically corrects
the measurement line.

The function minimizes human error.

Automatic edge extraction can be used for all assist tools and the
following measurements: [2 Points], [Radius], [Diameter], [Angle 2],

1 Select [Multi-point input] of [Options].
The letter “M” will appear on the icons for measuring modes that
support multi-point input.

[Lines], [2 Cntrs], [Parallel], [Perp.].

O OFF
@® Multi-point input

O Number Specification

O Edge detection
Width: 503

[[] Show extraction points

Ca

Radius

1 Select [Edge detection] of [Options].

The letter “E” will appear on the icons for measuring modes that
support edge auto extraction.

2 Click points along the line (or circle) to
measure.

@® Edge detection 7

O OFF a
o
Width: 50~ 2 Points

O Multi-point input

3 To stop multi-point input mode, double click
the last measuring point.

For perpendicular lines or parallel lines, continue specifying
measuring points.

O Number Specification [J Show extraction points

2 Click two points along the line to use as the
reference.

The closest edge will be extracted automatically to create the line.

Number Specification

Assist elements with a length and angle specified by number can be
placed.

The number specification can be used by assist tools of [2 Points],
[Radius], [Diameter], [Angle], and [Parallel].

XSS

ainses|\ \l

1 Select [Specify value] of [Options].

The letter “V” will appear lower-right of the icons for assist elements
that can perform [Specify value].

Carry on with the procedures for the selected measurement item. .
O OFF O Edge detection /.
T o
O Multi-point input Width: 50< 2 Points

@® Number Specification

[[] Show extraction points

2 Click the icon of the placed assist element.

3 Enter the length (angle) to be displayed as a
reference, and click [OK].

Length X
Enter the length to show as a reference.

Length: bDO: um

Cancel

Carry on with the procedures for the selected assist tool.
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IArea 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.

If the lens being used does not feature the automatic lens/zoom recognition function, be sure to calibrate the microscope

before performing any measurements.
1 “Calibration” (Page 7-5)

Measuring Procedures Measurement Items

This section explains how to specify areas for each area measurement.
After specifying the area, click the [Indv Mesr] or [Blck Mesr] to view the

M e
1 i ' measurement results.

Measure Reference . * |f 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.

@ Zi Plane measurement

[ Gk

123um

Measuring the Area of a Polygon

2 Select the [Area] tab, and click the icon for the Iﬂ Specify the area to measure as a polygon.
. P
desired measurement. oveen

The icon turns yellow indicating it has been selected.

Click [Polygon].
3 Specify the area to measure in the observation 1 [Polygon]

window. .
) 2 Enclose the area to measure by clicking

Refer to the procedures for each measurement for operating .

details. vertex points.
? 4 Click [Indv Mesr] and select the area to 3 Double-click on the last vertex.
2 measure. OI’, click [BICK Mesr]- The polygon to be measured will appear superimposed on the
] image.

& ®
Indv Mesr Blck Mesr

The measurement is displayed.

« Refer to [T] “Display Measurement Value” (Page 7-16) for
details on how to display measurement results in the observation
window.

« Refer to [T]“Display Settings” (Page 7-16) for details on how @
to display measurement results in the measurement results
window.

l « The total maximum number of area measurements
7 s 999. l To change the area to measure, delete it and specify

« If the measurement lines of circles and polygons the area again.

used to specify areas overlap, the area is measured
for each divided region.

%

Indv Mesr

5 Click the polygon you wish to measure.
This displays the area of the polygon.

l Multiple measurement areas can be specified and
measured in a single operation.

o)

To do this, click &
Blck Mesr
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Measuring the Area of a Circle Measuring the Area of Rectangle

cq Specify the area to measure as a circle.
ircle

AN Specify the area to measure as a rectangle.
Rectangle

1 ciick [Circle].

2 Click three points on the circumference of the
circle that contains the area to be measured.

1 click [Rectangle].

2 Drag the area to measure.

Arectangle appears.

A circle that passes through the three points will appear.

l To change the area to measure, delete it and specify
the area again.

Reference J 10 change the area to measure, delete it and specify
the area again.

3 ciick| ¥

Indv Mesr

3 ciick| ¥

Indv Mesr

4 Click the rectangular area to measure.

This displays the area of the rectangle.

Reference J Multiple measurement areas can be specified and
measured in a single operation.

4 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 &5

(‘fft} Blck Mesr

Blck Mesr

To do this, click

Measuring the Area of a Free-Line Area

0 Specify the area to measure in freehand.

Free line

ainses|\ \]

1 click [Free line].

2 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.

3 ciick| ¥

Indv Mesr

4 Click the free line area to measure.

This displays the area in the free line shape.

Reference J Multiple measurement areas can be specified and
measured in a single operation.

A
To do this, click ?
Blck Mesr
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Measuring the Areas Extracted Based on M Using the Histogram

Brightness _ o

1 On the brightness distribution histogram,
This procedure measures the size of an area extracted based on the adjust the boundary by dragging the mouse.
brightness of the object.

You can use the Histogram or Extract picker to extract an area.

Histogram

Drag over the extraction range.

£

1 click| 2

Brightness

——]

The [Brightness] dialog box appears.

Brightness X

Bright range: 13

Histogram ————— (1) The green-colored brightness range is extracted and displayed in

the observation window using the extraction color.

M)

Drag over the extraction range.

« 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.

Bright range: 13 - 125

Extract picker ——(2)

Click the place to be extracted on the image.

ainses|\ \]

Tolerance: 20

(©)

Extraction color: -

4)

Check Area

®)
L]

/

[J Show the bright image

(6)
Clear extract ——(7)

Cancel

No. Name

Function

Histogram
Extraction

(1)

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.

[1] “Using the Histogram” (Page
7-22)

(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.

[1]“Using the Extract Picker” (Page
7-22)

(3) | Tolerance

When specifying the brightness level
with the Extract picker, specify a
brightness range between 0 to 128
gradations by dragging the slider.

(4) | Extract Color

Select the color to paint the area
extracted by brightness.

(5) | Check Area

This button lightens the extraction
color effect to allow checking of the
specified area.

Show the bright
image

(6)

If this option is checked, the
image is shown as a bright image
(monochrome).

(7) | Clear extract

Deletes all extracted ranges.

7-22

2 Click [OK].

A binary image appears in the observation window.

H 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.

\, Point

Click [Clear extract] to clear any unwanted brightness

areas that have already been selected.

1 Click a point on the image to be selected.

Z 1

=N

The extracted area is displayed in the observation window using

the extraction color.

Reference ) Multiple areas can be picked by repeating Step 1.

2 Adjust [Tolerance] while viewing the image.

Dragging the bright tolerance slider to the right expands the area

that will be extracted.

Histogram

Drag over the extraction range.

Bright range:

Extract picker
Click the place to be extracted on the image.

Tolerance: 28

3 ciick [oK].

A binary image appears in the observation window.
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Measuring the Areas Extracted Based on  Filter

C°|or The filter removes small areas of white in the binary image by turning
) o » them black.
This method extracts areas within the same color range specified by the Use as necessary before doing an area measurement after using
color tolerance, where the center of tolerance is the color of the point brightness or color extraction.

picked (clicked) on the observation window.

(B

1 ciick

Fi

=
I

1 click| =

Color

The [Filter] dialog b .
The [Color] dialog box appears. @ [Filter] dialog box appears

Color X
2 Adjust the number of pixels in the area to
Click the place to be extracted on the image. remove by clicking the A/V buttons Click
Tolerance: 20 (1 OK When done.
() [
] Fiter x

Remove the area that is less than the entered number of pixels.

20°

Extraction color: - (2)

OK Cancel
[ Check Ar= (3)
v White areas in the image having fewer pixels than this setting will
be removed.
Clear extract ——(4)
@ Example of an image corrected using [Filter].
No. Name Function

When specifying the color level with
(1) | Tolerance the Extract picker, specify the color
range width by dragging the slider.

Select the color to paint the area

(2) | Bxtract Color extracted by color.

ainses|\ \]

This button lightens the extraction Fill
(3) | Check Area color effect to allow checking of the
specified area. The fill tool fills the holes (black specs) in the white areas of the binary

image by turning them white.
Use as necessary before doing an area measurement after using
brightness or color extraction.

(4) | Clear extract Deletes all extracted areas.

B Extracting area by color

\, Point  Click [Clear extract] to clear any unwanted color areas 1 Click é
that have already been selected. Fill

The [Fill] dialog box appears.

1 Click a point on the image to be selected.
- g 2 Adjust the number of pixels in the area to fill

by clicking the A/V buttons. Click [OK] when
done.

Fill the area that is less than the entered number of pixels.

207

OK Cancel

= .A b Black areas in the image having fewer pixels than this setting will
The extracted area is displayed in the observation window using be filled.

the extraction color. @ Example of an image corrected using the fill tool
l Multiple areas can be picked by repeating Step 1.

2 Adjust [Tolerance] while viewing the image.

Dragging the [Tolerance] slider to the right expands the area that
will be extracted.

3 ciick [0K].

A binary image appears in the observation window.
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Undoing filters and fills

These operations cannot be undone. You must start over by clicking
reset button and doing the [Brightness] or [Color] extraction.

[ “Measuring the Areas Extracted Based on Brightness” (Page 7-22)
(1] “Measuring the Areas Extracted Based on Color” (Page 7-23)

Measuring the extracted area

M Individual Measurement

1 ciick| ¥

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

3

A

1 ciick| ©

Blck Mesr

The area and perimeter of all extracted areas appear in the
[Measure Result] window. Numbers are assigned automatically.

ainses|\ \]
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Displaying a Scale

Displaying a scale on the observation window to serve as a reference during observation.

3 Enter the reference length of the scale to

i
1 —) display as [Scale width].

Measure
= Siise che The scale and reference length appears on the observation
— window.

\, Point * The scale size changes automatically according
to the lens magnification when the Fully-
Scale Integrated (FlI) Head is connected.
* The scale size is determined automatically
based on the selected lens magnification when
the High-Performance Camera is connected.

123um

This brings up the scale setting items in the operation area.
This must be matched with the lens power
actually in use.
2 Select the scale type. [J “Lens Setting” (Page 7-4)

 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.

Measure E << Back
l Reference )

@ Reset Pos
This restores the scale and the position of the text on the scale to
its original position.

@ Line color/Thickness

This changes the color and width of the lines.

Scale Width: 500.00 Yl Hm ] “Line Color/Thickness” (Page 7-17)

@® None O Mesh O Cross

O Bar O XYBar

Enabled range: 104.58 to 10457.53
@ Font
Reset Pos . .
This sets the background color, text color, and font used to display
the scale.
J “Font” (Page 7-17)
Line color/Thickness... Font...
Mesh Cross
-
-
L 11 L 11
L] L L] L
-
-
Bar XYBar
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Auto Area Measurement (Grain Count)

lAuto Area Measurement (Grain Count)

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.

Measurement Mode Selection Step 1: Extract the area

1 ciick [Start].

11
1 | .
# - Auto area measurement This brings up the extraction parameter settings dialog in the
Measure iz grsin couiat) operation area.
The settings dialog may change depending on the extraction mode
e | Soneemt @ When the extraction mode is set to [Brightness]

[ ] May area measirement

This brings up the automatic area measurement settings dialog in
the operation area.

2 For measurement of an image file that has
been saved, click [Album] from the VHX

MENU.

3 Select the image to be measured and play it The following four types of images are displayed in the observation

7 back. window.
. . i Eliminate uneven brightness

= 4 Select the extraction mode (brightness/color/ Original Image (No 3 (weak)
© manual). processing) +
g : Noise removal (weak)
5 B <o oo L R

Eliminate uneven brightness | Eliminate uneven brightness
Select the extraction method. (weak) ' (strong)
+ : +
®iBrightnassi{normial Noise removal (strong) ! Noise removal (medium)

O Color

O Manual

@ When the extraction mode is set to [Color]

Start

@ Brightness (normal)
This measures an area that was extracted based on the brightness
of the object.

@ Color

This measures an area that was extracted based on the color of
the object.

@® Manual

This sets the extraction parameters to manual and extracts/
measures objects on the screen all at once.
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2 Specify the extraction parameters.

Refer to [T] “Plane Measurement” (Page 7-2) for details on how
to specify parameters for each extraction mode.

Setting Extraction Parameters

H Brightness extraction

3 For extraction area specification, click [Area
specified].
The [Area specified] dialog box appears.

Adjust the parameter, and select the best preview.

4 Click the icon to specify the extraction area,
set the extraction area on the observation

window, and click [OK]. - v i
Multiple areas can be selected at once. Reset
Area specified X
CIFill holes
O g O S [J Removes small grains
Circle Polygon  Freeline Rectangle
0 Item Function
Delete Reset
Bright Extracts the bright area of the image.
Dark Extracts the dark area of the image.

O =

Circle Rectangle

Sets the range of the brightness level threshold
value at -255 to 255. Drag the slider to the left and

Threshold right to change the appearance of the four parts of
the image.
Extraction color: . Thickness: INormal > Reset Returns the threshold value to zero.
& Check Area 100 Fill holes !f this optiorj is checked, all holes in the binary
image are filled.
= v+
Removes When this option is checked, granular components
. with small areas are removed from the binary
poo m— small grains | 7
image.
ltem Function H Color extraction =
1]
Click three points on the circumference 3
Circle of the circle that contains the area to be c
extracted. Click the color to be extracted. a
Enclose the area to be extracted by
Polygon sequentially clicking each vertex point and
double click to indicate the final vertex point.
Free line Drag the mouse around the perimeter of the Color tolerance 20
area to extract.
= v +
Rectangle Drag the diagonally opposite corners of the _
rectangular area to extract. CIFill holes
R Il grai
Click the desired extraction area to delete a emoves smat grains
Delete -
single one.
Undo Reset
Reset Deletes all extraction areas.
Number Item Function
Spec!ﬁcatlon Enter the length to specify the extraction When you click on the place in the image that
(Circle/ area. ) h
Rectangle) Histogram contains the color you would like to measure, the
9 9 blue area is displayed on the histogram and the
Extract Color Specify the color of extraction area lines. measurement object is added.
Thickness Specify the width of extraction area lines. Color When specifying the color level with the Extract
i g ify Wi y i
tolerance picker, specify the color range width by dragging the
This lightens the color of the extraction to slider.
Check Area allow checking of the specified area while . . . )
comparing it to the original image. Fill holes If this option is checked, all holes in the binary
image are filled.
. . Removes When this option is checked, small granular
5 When the extraction mode is set to small grains | components are removed from the binary image.

[Brightness], select the most appropriate
image from the four images in the 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.

[Filter processing] can also be used to allow the elimination of uneven
brightness, noise removal, and outline extraction.

[ “Using the Histogram” (Page 7-22)

[T]“Using the Extract Picker” (Page 7-22)

window and either click [Next] or double click
the image itself. For other extraction modes,
click [Next].

The object is extracted, and the measurement procedure continues
on to [T] “Measurement Types” (Page 7-2).
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Extraction operation of value, hue and saturation @ Saturation setting

Saturation

1 Select [Value], [Hue], [Saturation] check mark
for settings, and click [Settings].

Click the grain on the image.

Tolerance: 20
[] ¥ +
Combine value, hue, and saturation and then specify the

extraction area.
M Value L\/\

Settings

Range: 255 - 89°

4 Hue oK Cancel

Settings

3 Click [+] of [Extraction settings].

On each dialog box, specify the most appropriate type of
processing to extract the object. Up to 20 necessary extraction

Settings
k processing types can be added to the list box.

[V Saturation

Extraction settings: 01 U+ = Clear 4 Click [Filter processing]. Select either
— : [Eliminate uneven brightness], [Noise
The corresponding dialog boxes will appear. Elimination], or [Extract the profile] according
2 On each dialog box, specify the extraction :Z;Z’; aims of the filter processing, and click

range using either the Histogram or Extract
picker and click [OK]. Fike processing

Select a processing method and click ‘Add.'

Only one extraction range is allowed for each.

. Value Setting O Eliminate uneven brightness

Value @® Noise Elimination

O Extract the profile. Add
Click the grain on the image.
No. Item Parameters
Tolerance: 20 1 @GevssEn 23

E y +

ainses|\ \]

T i Edit x Clear

Range: 645 - 104 oK Cancel

Clear
The corresponding dialog boxes will appear.

OK Cancel

@ Hue setting

Hue

Click the grain on the image.

Tolerance: 20

] ® +

Range: 597 - 1202

Invert

OK Cancel

l When you would only like to extract red hues, it is

necessary to specify both the left and right 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 extract and click [Invert].
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5 Set the filter processing parameters for each 6 Click [Add] and save the filter process.
dialog box and click [OK] On each dialog box, specify the most appropriate type of filter
L. ) processing to extract the object. Up to 30 necessary filter
@ Eliminate uneven brightness processing types can be added to the list box.
Eliminate uneven brightness Filter processing <
Select a processing method and click ‘Add.'
Parameters: 0
IEI ] + O Eliminate uneven brightness
O Noise Elimination
OK Cancel
® Extract the profile. Add
Use the slider to set the strength of eliminating the uneven No.  ltem Parameters
brightness- 1 Eliminate unev... 2
@ Noise Elimination U (& L 2
B} Sobel Filter -—10

Noise Elimination

Type: Gaussian N 1 i Edit x Clear

OK Cancel
Parameters: 0
-9 + Filter processing types in the list box are applied to the image in
descending order as they appear in the list box.
Cancel Select the corresponding filter in the list box and click the [Edit]
button to edit its contents.
OType

There are many types of noise removal filters such as [Gaussian],
[Median], [Average filter], [Max filter], [Min filter], and [Remove
texture].

OSize

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.

OParameters
Use the slider to set the strength of the noise removal.
For [Gaussian] and [Remove texture], the texture strength can be
set.

@ Extract the profile

Extract the profile.

ainses|\ \]

@® Sobel

O Laplacian
Size: —- v

Edge Intensity: 0
oy 4t

OSobel
Enabled when you only want to enhance main edges.

OLaplacian
Performs enhancement that does not depend on edge direction.

OSize
¢ [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.

OEdge Intensity
The edge strength can be adjusted by using the slider.
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Step 2: Adjust the Area Eliminate grains

This removes any granular components that are not part of the
measurement object from either the entire screen or the specified area.

Adjust the shape of measured objects in the extracted area.

1 Click the icon for the adjustment items.

Adjust the area if necessary.

z o

B A& A B8 a
Eliminate

grains Fill Separation Merging Invert

@ 4 4 d &
Expand Shrink  Fill cracks  Deburring Edit

I~ ) <

Thinning Undo Delete Reset

The hint will be displayed when the mouse is
~ over the button.

Monochrome >

I Fill the background M Profile line

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 Set the view of the extraction area as
necessary.

Monochrome ~ ~

I Fill the background Profile line

@ Monochrome/Mode

Select the extraction area display color.
* [Monochrome]: Only the extraction color is displayed.
* [Random Color]: Multiple random colors are displayed.

@ Fill the background

When this is enabled, the background is filled with the background
color.

@ Profile line

This is enabled, an outline of the outer edge of the extracted area
is displayed.

3 After shape formatting the extraction area,
click [Next].

The measurement procedure continues on to [T] “Measurement
Types” (Page 7-2).

1

2

z

. 22
Click Eliminate

grains

The [Eliminate small/large grains] dialog box appears.

To specify the area for processing, drag with
the mouse over the area you would like to
select.

Select the deletion parameter (Area/Perimeter/
Max diameter/Min diameter/Circularity/

Circle equivalent dia/Envelope curve (Area)/
Envelope curve (Perimeter)).

I

Eimi rge grains x

Parameters: Area -

Specify the grains to be removed on the
screen by clicking or dragging.

Specified grain: 897134.49| pm?

Small grain Large grain
b
Upper limit: 897134.49% pm?
|
Lower limit: 2 pm?

Remove grains from edges of extracted area

ok Cancel Apply

« 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] is
selected (yellow), 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.

Click either [Small grain] or [Large grain] 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 [Small grain] is selected, grains smaller than the one clicked
are highlighted as targets for deletion.

When [Large grain] is selected, grains larger than the one clicked
are highlighted as targets for deletion.

5 ciick [0K].

7-30 - VHX-7000 User’s Manual -



Auto Area Measurement (Grain Count)

Fill Separation
This fills any granular components that have less than a given area This separates any granular components from either the entire screen
from either the entire screen or the specified area. or the specified area according a given degree of separation.
This is more effective when fill processing is performed in advance.
1 ciick 1 click
Fill Separation
The [Fill] dialog box appears. The [Separation] dialog box appears.
Fill x Separation x
ute illing all holes. Separating: 0
[ s T .
Click Fill holes smaller than
the clicked hole.
s Process can be made by limiting to the target
Area: 0007 um? ~ selected on the image.
Pi b de by limiting to the t: 't —
e Qo
9. @ (e m;*
oK ‘Cancel Apply
oK [« | Appl . - -
e 2 To specify the area for processing, drag with the

mouse over the area you would like to select.

2 To SpGCIfy the area for processing, d_rag with Only the grains within this area will be displayed in the extraction color.
the mouse over the area you would like to
select. 3 Specify the degree of separation with the slider.
Grains within the area will be separated by color according to the
3 Enter the area you want to fill into the [Area] specified degree of separation.
box.

4 ciick [Apply].

. . Separation processing is carried out and each respective color will 7
4 Click [AUtol to fill all holes. change to the extraction color.
The area of the largest hole in the area box is displayed and all =
holes are highlighted. H
5 ciick [0K]. 2
5 To fill all holes that have less than a fixed 5
area, click [Click] and then click on holes in Merging
the image.

This combines granular components on either the entire screen or the
specified area.

6 Regions with holes that have areas less than

the clicked hole are highlighted. . o
1 click
l Fine tuning of the fill area is possible by entering a Merging

value into the [Area] box. i X i
The [Conjunction] dialog box appears.

Merging %
/ Click [Apply]. 0
Holes are filled and highlighted regions change to the extraction L ==
color. . Process can be made by limiting to the target
selected on the image.
8 ciick [0K].
Qo C
OK ‘Cancel Apply

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 combination degree with the slider.

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 [0K].
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Invert Shrink
This inverts the area extracted on the screen. This contracts granular components on either the entire screen or the
specified area.
- .3 -b\*k-
1 Cllck 1 C“ck ¥
fnvert Shrink
The extracted area is inverted. The [Shrink] dialog box appears.
Shrink X
Expand Shrinking: 0
E v +

This expands granular components on either the entire screen or the
specified area.

Process can be made by limiting to the target
selected on the image.

@ o C
1 ciick 0% 0| o=®
Expand
The [Expand] dialog box appears. = = e
Empand x
Expanding: 0 . . .
[=]v + 2 To specify the area for processing, drag with the
- mouse over the area you would like to select.
Process can be made by limiting to the target
Feiected oo the knoge Only the grains within this area will be displayed in the extraction color.

3 Adjust the contraction degree with the slider.

Applicable grains are contracted.

"|

oK Cancel Apply 4 Click [Apply]

Contraction processing is carried out and applicable grains are

7 2 To specify the area for processing, drag with changed to the extraction color.
the mouse over the area you would like to .
y B ciick [0K].
= select.
g Only the grains within this area will be displayed in the extraction
@ color. H
< - Fill Cracks
o
3 Adjust the expansion degree with the slider. This fills any missing parts of granular components on either the entire

. . screen or the specified area.
Applicable grains are expanded.

4 Ciick [Apply]. 1 ciick
Expansion processing is carried out and applicable grains are Fill cracks
changed to the extraction color. The [Fill cracks] dialog box appears.
Fill cracks x
5 ciick [oK]. o
(=] it

Process can be made by limiting to the target
selected on the image.

Q=

oK Cancel Apply

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 degree of missing parts with the
slider.
Applicable grains are highlighted.

4 ciick [Apply].

Fill missing parts processing is carried out and applicable grains
are changed to the extraction color.

5 ciick [0K].
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Deburring

This trims any protrusions from granular components on either the
entire screen or the specified area.

W

1 ciick|

Deburring

1S

The [Deburring] dialog box appears.

Deburring X

Deburring: 0

=]w +

Process can be made by limiting to the target
selected on the image.

¥ o

I

oK Cancel Apply

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 degree of trimming with the slider.
Applicable grains are highlighted.

4 ciick [Applyl.
Trim processing is carried out and applicable grains are changed to
the extraction color.

5 ciick [oK].

Thinning
Thin the grain into line.
.
1 ciick
Thinning

The grain becomes a thin line.

Editing

This allows manual editing of the specified area.

éi

Edit

1 ciick

The [Edit] dialog box appears.

2 Select the editing method (Add/Delete).

Edit X

Editing Method
@© Add O Delete

Editing tool
/ g n )
Line Free line Fill Undo
Size: 5%
oK Cancel

3 Click the edit icon and then click [OK] after
image editing is complete.

Tool Function

Drag the mouse and draw a line from the start point

Line to the end point to add/delete an area.

Drag the mouse and a draw free shape from the

Free line start point to the end point to add/delete an area.

Drag the mouse and draw a rectangle having the
Fill start and end points as its opposite corners to add/
delete an area.

Undo This returns to the previous editing state.

This specifies the line width of the added/deleted
area.

Size

- VHX-7000 User’s Manual -

Deleting

This deletes individual extraction areas.

1 ciick

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.
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Step 3: Show Measurement Result Setting measurement items

After formatting the extraction area, click [Next] to bring up the result
display in the operation area.

:= Measure Result

M Histogram

S List of extracted areas

Measurement items...

Click the extraction result for the display to
~ interlock.

Grain size

Display extraction
Monochrome v
number

I Fill the background Profile line

Click [Measure Result], [Histogram], or [List of extracted area] to display
each window respectively.
Measurement results

ainses|\ \]

List of extracted areas

Histogram

7-34

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.

M 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.

2| Add>> | Area 1
Feret diameter (Horizontal) Perimeter
Feret diameter (Vertical) <<Delete  Max diameter Roie
Max diameter angle Min diameter Up
Diagonal width 3
Min diameter angle e
Gravity center (X) e
Gravity center (Y) o e Down
Specification of the item

The ratio of the selected area to the total area.

B Types of neasurement items

A description of the selected measurement item in the list box is
displayed in [Iltem Description].

@ Area

The area of the graphic.

@ Area ratio

The ratio of the selected area to the total area.

@ 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.

@ 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 ;.  VWhen the particle consists of a single pixel, the particle
perimeter becomes 0.0.
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@ Feret diameter (Horizontal) @ Minimum diameter angle

The horizontal length (number of pixels) of a rectangle circumscribed The angle between a line along the minimum diameter and the X-axis.

around the figure. Minimum diameter angle =
@ Feret diameter (Vertical min{max(c+ oS — Cy,sina) — min(c~,COSO — C+,Sino
( ) 0£a<n{ceC( X Y ) CEC( X Y )}
The vertical length (number of pixels) of a rectangle circumscribed

around the figure. Minimum diameter =
Feret diameter (Horizontal)= maxpx - minpx Hla?ci(CX cosf} — ¢y sinf) —min(cy cos — ¢y sinf3)
peP peP € .
Feret diameter (Vertical)= maxpy - minpy B = - (minimum diameter angle)
peP peP First, the minimum diameter angle is determined with a precision of
L 0.1 degrees. Then the minimum diameter is determined based on the
; distance between the two pixels that touch the two lines that enclose
[ T the particle at that angle (as shown below).
Minimum diameter angle
R 3
— —_— b . @ T
i f mEe [ = b
1R e N S 78 NG
3 e e e N S I
Pl P P k3 AN EERENELUEE
b T — = e A v
o P P g / I N S S N W g@\ : \ 1
I Co R H 4 RN
0 S T T S S O 2 — I ,,S Q”/\ i \ '
Horizontal feret diameter ‘ R A |
The values for the figure above are as follows: / :
Horizontal Feret diameter = 16 e e
Vertical Feret diameter = 12 P 1
@ Maximum diameter The values for the figure above are as follows:

Minimum diameter = 10.841152

The maximum length between any two points that lie on the inner
g v P Minimum diameter angle = 63.4°

perimeter of the figure.

= Iglqagé/(px —qx)2+(py —qy)? Z\éhfiﬂ;\r"nvi'particle consists of a single pixel, the values are

Maximum diameter = 0.0
Maximum diameter angle = 0.0

@ Maximum diameter angle Minimum diameter = 0.0

ainses|\ \]

The angle between a line along the maximum diameter and the X-axis. Minimum diameter angle = 0.0
The maximum diameter is the maximum distance between any two
pixels on the inner perimeter of the particle. Distance is counted as the @ Diagonal width

Euclidean distance between the centers of the two pixels. 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.

@ Gravity center X/Y

The coordinates of the center of gravity of the figure.

The X coordinate of the center of gravity = z PX| / Area
peP

The Y coordinate of the center of gravity = z PY| / Area
peP

Area is the particle area.
The values for the figure above are as follows:
Maximum diameter = 17.204651 @ Circle equivalent dia

Maximum diameter angle = 144.46°
This is the diameter of a circle with the same area as the figure. It is

sometimes referred to as the Heywood diameter.

@ Minimum diameter The circle equivalent diameter for the figure can be shown as:
This is the minimum possible distance between two parallel lines on Circle equivalent diameter of the specified particle =
either side of the particle. It is calculated as the distance between the 4 - Area
pixels that each of the two lines touches. T

Area is the particle area.
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@ Circularity

When the figure is a perfect circle, the maximum value is 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 =

4m-Area
Perimeter?
Area is the particle area.
Perimeter is the particle perimeter.

Reference ,  VVhen 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

@ 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
Reference; 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 =

S

peP
The primary moment of the specified particle on the Y-axis =

D py

peP

@ 2nd moment (X-axis)

The second moment of the X-axis of the graphic.

@ 2nd moment (Y-axis)

The second moment of the Y-axis of the graphic.
The second moment of the specified particle on the X-axis =

2px

peP
The second moment of the specified particle on the Y-axis =

D py
peP
@ Product of inertia

The synergistic moment of the X/Y-axis of the graphic.
The product of inertia of the specified particle on the X and Y
axes

D, px-py

peP

@ 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

=D (px- gx)’

peP
The center of gravity secondary moment of the specified
particle on the Y-axis

=D (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

=D (px - g)-(py - &)

peP

@ Inertial moment

The moment of inertia of the specified particle

D {(px- gx)? + (py - gy}

~ peP

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.

_(Ixx tlyy) + «/(IXX ~Iyy)? +4lxy2
2Area

@ 2nd moment minor axis

This is the length of the figure’s secondary moment minor axis.
Normalization is achieved by dividing by the area.

_(Ixx+lyy) = «/(IXX —lyy)? +4lxy2
2Area

Ixx> IYY is the center of gravity secondary moment.
iXY is the center of gravity product of inertia.

Areais the particle area.

@ 2nd moment angle

The second moment principal axis angle of the selected area.

1, 2y
—tan —1—
2

IX _IYY

IXX’ IYY is the center of gravity secondary moment.

iXY is the center of gravity product of inertia.
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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, 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.

About Scale/Comment

Markers or comments for the measurement results can be displayed by
clicking [Scale/Comment]. 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.

1] “Displaying Text and Markers (Comment)” (Page 6-4)

[T] “Displaying a Scale” (Page 7-25)

ainsesp\ \]
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Grain size analysis

According to JIS-G0551, ISO-643 and ASTM-E1382, grain size is
measured.

The evaluation method for grain size can be either the cutting method
and the counting method.

Measurement results of multiple images can be stored in a CSV file in
batch.

Grain size analysis of one image

1 Perform automatic area measurement and
displays the measurement result.

Extract target should not be boundaries between grains but grains.
If the target is boundary, return to the automatic area measurement
and select [T1 “Invert” (Page 7-32) from the extraction area shape
formatting.

2 Click [Grain size], and set the measurement
method at [Grain size settings].
= Measure Result
[\au Histogram

2 List of extracted areas

Measurement items...

Click the extraction result for the display to

interlock.

Grain size

Grain size settings 1 X

Calculate grain number with the dissection

method.
Test line

X Y

Vertical line 4683 1080~

Horizontal line 14407 20525

Diagonal lines 14407 10805

[ Multiple circles 144073 10805
Reset Pos

Measurement method
® Number of captured grains

© Number of intersect points

When the border is extracted on the screen,
return to step 2 and click the "Invert' button.

Grain number (G(ASTM)): ‘ -3.29

Display results Cancel

@ Selecting test line

[Vertical line], [Horizontal line], [Diagonal line], and [Multiple circles]
are available for the test line.
Grains on the test line are measured.

Multiple circles

Diagonal
lines

Vertical
line

Horizontal line

The test line can be moved by mouse drag while the grain size
settings dialog appears.

@ Measurement method

ONumber of captured grains

The number of grains on the test line are counted.

ONumber of intersect points

The number of intersect points between the test line and grain field
(grain boundaries) are counted.
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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.

Measurement results (grain size)

[JEnlarge = Save CSV...

Grain number (G(ASTM)): -3.29|
Average line segment length: 1001.25| um
Number of grains: 47.0
Test line length: 47.059) mm

Test line Length Number of grains
Vertical line 4.706mm 4.5
Horizontal line 4.706mm 2.5
Diagonal line (1) 7.059mm 5.5
Diagonal line (2) 7.059mm 7.5
Circle (Large) 11.765mm 14.0
Circle (Medium) 7.845mm 9.0
Circle (Small) 3.920mm 4.0

Add to tabulation list

@ Grain number (G(ASTM))

The number is calculated with the standardized formula.
The larger number indicates smaller grain size.
G = (-6.643856 log,, 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 indicates 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”.

@ Test line length

This is the sum total of test lines.

4 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.

Meast

fabulation) x

Save tabulation list...

Tabulate and display the results added to the list.
(The list is maintained during application startup.)

Grain number (G(ASTM)): 329
Average line segment length: 1001.25 pm  Number of fields: 1
Number of grains: 47.0 Test line length: 47.059 mm

Tabulation list

o, Grain number AVE:E::& Numberof  Test line Test line Length N”m:;::
(GASTM)) grains  length

length Verticalline 4.706mm 15|

Horizontal li..  4.706mm 25|

Diagonal lin..  7.059mm 55|

Diagonal lin..  7.059mm 75|

Circle (Large)  11.765mm 140 |

Circle (Medi..  7.845mm 90|

Circle (Small)  3.920mm 40|

Delete the selected row Clear the list

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

Discard the current measurement result?

Yes No

3 Perform the grain size analysis for the second
image, and add the results to the tabulation
list.

4 After the results of required number of images
accumulated, the results can be saved in a
CSV file by clicking [Save tabulation list...].

Measurement results (1abulation) x

Tabulate and display the results added to the list. o ——
(The listis maintained during application startup)
Grain number (G(ASTM)): 348
Average line segment length: 1069.52| im  Number of fields: 3

Number of grains: 1320 Test line length: 141.177| mm

Tabulation list

Grainnumber  AVe398 e\ berof  Testline Test line Longth  Number of
GasTM) SS9 ins length grains
length Vertical line ~ 4.706mm 4.0
1 -3.29 1001.25pm 47.0 47.059mm | | Horizontal li.. 4.706mm 20
2 -3.58 1107.27pm 425  47.059mm Diagonal lin.. 7.059mm 5.5
Y I IR N | o':roiin..  7.059mm 70
Circle (Large)  11.765mm 120
Circle (Medi. 7.845mm 80
Circle (Small) 3.920mm 40

Delete the selected row Clear the list

« Clicking [Delete the selected row] deletes data in the selected
line.
¢ Clicking [Clear the list] deletes all data in the tabulation list.
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4 From the album, select the automatic area
Reproduce measurements data file for measurement recreation and run

it.

It is possible to extract/measure an object under the same settings as a
specified automatic area data file.

1 o
i —
® | Autoarea measurement
[_3

Measure — (grain count)

[ V—

The image thumbnail loaded appears.

Display results

Load an Auto area data file for reproduction.

Can extract/measure targets with the same

settings by loading the auto area data file.

:
e

2 Click [Start] of the reproduction measurement.

Start

AutoAreal jpg
The settings dialog for the measurement repetition file appears. Setting Confirmation
3 CIICK [Load]' The system uses the selected file to
- reproduce measurements and then
Display results displays the measurement results.

Load an Auto area data file for reproduction.

Lot Click [Setting Confirmation] to check the contents of

the [Setting Confirmation] dialog box.

Setting Confirmation

Filename:  AutoArealjpg

ainses|\ \]

None Date saved: 11/9/2018 7:30:36 PM

[ Filter]

Gaussian,3

Eliminate uneven brightness,1
[ Extraction ]

Setting Confirmation Brlgh(ness settings, 140 - 255
Fil,OFF

Eliminate small grains,ON
[ Shaping ]

The system uses the selected file to Deburring,7

reproduce measurements and then
displays the measurement results.

An album ([Open the auto area data file] window) will then appear.

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 Tool

@ [Step 1: Extract the area] display tool

Tool Function

Select the color to paint the area extracted

Extract color by brightness.

Extraction color: -

Select a color.

I Check Area 100 B
¢ In the case of [Step 2: Adjust the area]
— "+ Other colors X
Background: i‘ Profile:
Show the original image Q Magnifier

Highlight: -
@ [Step 2: Adjust the area] display tool oK Cancel

Other colors

In the case of [Step 3: Show measurement
result]

Other colors X

Extraction color: - Other colors...
Background: - Profile:

[ Check Area 100
Highlight: -

= ¥+

Test line: - Grains/intersect points:

Display with actual pixels g Magnifier oK Cancel

If this option is checked, the color of the

@ [Step 3: Show measurement result] display tool extraction is lightened and you can check

Check Area the specified area while comparing it to the
original image.
Extraction color: - Other colors... This is displayed when the extraction mode
- is set to [Brightness].
Check Area 100 Showi::g(;rlglnal If this button is pressed, the lower left,

- v+ upper right, and lower right images are also
displayed as original images.

Display with actual pixels g Magnifier L. ) . ) )
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.

Font... EAScaIe/Comment

Magnifier

ainses|\ \]

This command displays images the
Display actual pixels | observation window with pixels in original
magpnification.

Font 1] “Font” (Page 7-17)

[T] “Displaying a Scale” (Page 7-25)
Scale/Comment 1] “Displaying Text and Markers (Comment)”
(Page 6-4)
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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.

Measure Result X
[ Enlarge Delete selected line Save CSV...
Interval 1 2 3 4 5 6 7 8 9 10 11
Max diameter(um) 0-5 5-15 15-25 25-50 50 -100 100 - 150 150 - 200 200 - 400 Z{JORN=v/e} 600 - 1000 1000 -
Count 1220 39.0 41.0 28.0 18.0 2.0 1.0 3.0 1.0 1.0 0.0
2/16/2019 5:19:51 PM Maximum size: | 694.9um
Display object: AH‘ Extraction area: ‘ 902.24mm?
Count: 256.0‘ pcs Calibration: ‘ 10.932pm/pixel
No. Filename  Category  Max di... Area Inter... Mindi.. Maximu... Average... ~
126 | VHX_000009,j... Other - 24.4um 597.54um? 3 10.9um 2.24 183
127 | VHX_000009,j... Other - 0.0um 119.51um? 1 0.0um 1.00 169
128 | VHX_000009,j... Other - 15.5pm 478.04um? 3 10.9um 141 171
129 | VHX_000009,j... Other - 0.0pm 119.51um? 1 0.0um 1.00 171
130 | VHX_000009, Other - 32.8um 717.05um? 4 21.9um 1.50 181
'VHX_000009. Other [ 440.0pm 64176.27um* 9 271.9ui

Step 1: Specify the image to analyze 2 Specify the area for measurement.

 Specify the split recording to define the area which will be
measured. For more details, refer to [T1“Screen Split” (Page 6-2).

Split recording

1 .
L. Auto area measurement
Measure g‘- (grain count)

Move the field of view on the ring and click
the 'Set as a ring' button.

‘—'B\ Contamination analysis

This brings up the contamination analysis settings dialog in the Setas aring Reset

operation area.
I .

) ) If any split recorded data already exists, the results can be
Record an image for analysis. specified by clicking [Open folder].

Preview

ainses|\ \]

{;ﬁ Split recording...
Apply the image below to the analysis target.

(Click preview to check on the displayed image. )
You can also specify a folder to open images

saved with split recording. View: § iz

Open folder...

Preview:

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.

3 Click [Next] to go to the settings of the
extraction parameters.
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« Previous extraction conditions can be loaded from the results of
Step 2: Set the extraction parame the automatic area measurement.

Call auto area data file A

Load

1 Specify the extraction range and click [OK].

The extraction range can be specified to be a circle or a rectangle.

None Clear

Extraction range

Set the target extraction range.

Extraction range: Circle <

Diameter | 32445 mm

3 Click the preview window and check that
extraction settings are appropriate.

Preview x

Extraction range... View: S ¥

Extraction range

Set the target extraction range.

Extraction range: Rectangle v
Xdirection | 49.96% mm

¥ direction 45.55% mm
et

2 Use the slider to adjust the threshold so as to
extract only the object.

Extracted area( Max / Min ) =) [R=

\, Point If the extraction range is inappropriate, click
[Extraction range] in the preview window to set it
again. 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
Dark area Bright area preview window. 7
1247 4 ) [ =5 Only the area in the green frame line displayed on the screen is

measured (so that the measurements in the neighboring images do

Auto not double-count any particles). =

Eliminate uneven il Area where the image in the green frame can be seen tied on the §

brightness neighboring stages. The place outside the green frame is overlap c

Detail settings... 5": Individual edit gldt,h rgglon. . . . . 3

rains including both neighboring images are sure to be counted

on either part.

Areas darker than the threshold specified at [Dark area] and

brighter than the threshold specified at [Bright area] are detected.

« Clicking the [Auto] button returns the thresholds to the values
calculated automatically.

« [Eliminate uneven brightness] and [Fill] can adjust the extract
target.

« Clicks [Detail settings] to set the extract target detail.

Detal settings

/l

[J Noise Elimination

I Fill cracks 13

[ Biminate M diameter - 002 ym
grains

The same grain appears on the right and left images.
« Left image:In the green frame — to be counted

* Right image:Out of the green frame — not counted
Grains to be excluded are shown highlighted.

Do not extract grains that touch the green dot line and
full line

%) Turn this on when using a filter with a mesh pattern. ====== Grains on the dotted line are measured.
Grains on the solid line are excluded.
OK Cancel
Noise L .
A Eliminates noises.
Elimination
Fill cracks Fills cracks in grains. The intensity can be
adjusted within the range from 1 to 10.
Eliminate Eliminates targets whose max.diameter is
grains smaller than the specified value.

*

Turn on [Do not extract the grain that touches the green dot
line and full line] when using the filter with mesh.
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Step 3: Apply to all images at once

1 Click [Batch application] to measure all

images.

o Batch application

2 Adjusting the extraction results for each area.
Click [Individual edit] of Step 2 to edit the results, as required.

Dark area Bright area

100~ 2557

Auto

Eliminate uneven
brightness

Fill

45 Individual edit

i

Detail settings...

Check Area 100
- ' + Individual edit X
Editing Method
Preview Option... @®© Add O Delete
Editing tool
* Areas where measurement targets exist are shown with red / 0 u )
frames on the [Preview] window when clicking [Preview]. Line |Freeline Fill Undo
Preview x
Size: 5%
View: $ &
Delete
Close
Refer to [T] “Editing” (Page 7-33) of the auto area measurement
for the individual edit.

\, Point * Adjustment of the threshold at this step is
applied to the area being displayed. To apply to
all extracted areas, press the [Batch application]
again.

 Click [Reset] to return to the status before
clicking [Batch application] at first. You can do
adjustment again including ON/OFF of [Eliminate
; uneven brightness] etc.
g Extracted area( Max / Min ) 1= [ =l
2
”n « Clicking [Option] can change [Extraction color], [Range/Areal, . :
= and [Highlight] color. 3 After shape formatting the extraction area,
@ opton x click [Next].
Extraction color: - Range/Area: [ This brings up the result display menu in the operation area.
wightight: [l
OK Cancel
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@ List of extracted areas

Step 4: Show the measurement results

List of extracted areas (hax: 100) %

Al - Display power: 100% -

694.935544pm M 382.464216um 309.590256pm

212.261278um 161:409223Um 146,668332um 117.741373um

Use the icons below to view the measurement results. 97.778888um 94.040723um 92.761198um 90.147680um

= 88.136698um 85.381743ym 77,300998um 73.334166pm
:= Measure Result
73.334166pm 66.496833pm 55.742543um  55.742543um

Mu Histogram 55.742543um 55.742543um 54.660060um 54.660060pm

54.660060pm 54 48. um 48 i

Za List of extracted areas
48.889444um  45.073840um 45.073840um  45.073840pm
The extracted images list is displayed to top 100.

The displayed images can be selected from [All/Metal/Fiber/Others].
The size can be selected from [100%/200%/300%/400%/500%].

28 Individual image

Measurement items...

Save all of the measurement results, such as preview . IndiViduaI image

images for all areas and measurement

results CSV, at once. Indiidualimage X

Folder name: Contami_20190216_171953 All View: M ~
File Format: © JPEG O TIFF

R

E'i Batch save... Output report... K

Click [Measure Result], [Histogram], [List of extracted area], or [Individual

Image] to display each window respectively. 4
@ Measurement results
ThedquTberdof grains in each size class and their cleanliness levels This window is used for enlarging each split image.
are displayed. The size can be selected from [M/L/Actual size].
o, I W @ Measurement item setting
Interval 1 2 3 4 5 6 7 8 9 10 " H H
Max diameter(um) | 05 5 15[15 2525 5050 100 100 - 150 150 - 200 200 - 400 FRTEE] 600 - 1000 1000 Click [Measurement items] to select a measurement target.
C 220 39.0 41.0 28.0 18.0 2.0 0 3.0 1.0 .0 0.0
o ' : Any format 1SO 16232 output format 7
2/16/2019 5:19:51 PM| Maximum size: | 694.9um
Display object Al Extraction area: | 902.24mm* Display format Display format
Count: 256.0] pes Calibration: | 10.932um/pixel © Any format © Any format
No. Filename  Category  Max di Area  Inter. Mindi.  Maximu. Average A 150 16232 output format ® 1S0-16232 output format §
126 VHX_000009,. Other - 24.4um 3| 109um 224 183 *) Particles less than 5um are not targets. +) Particles less than Spm are not targets. 1Y
127 VHX_000009,... Other - 0.0um 1 0.0um 1.00 169 m
128 VHX_000009, Other - 15.5um 3 10.9um 141 171 N . i c
129 VHX.000009j..  Other - 00um 1 00um 1.00 7 Em?iiﬂfamde umberfor eschintenal Select a size class to display. =
130 VHX_000009,. Other -  32.8um 4 21.9um 1.50 181 (Unit; pm) (]
9| 271.9um v Selectal AllOFE Select all All OFF
¥ Interval 1 x < 5
Information on the extracted grains of respective split measured & Intervl 2 50 oax< 152 s A cu< i
files are displayed. ¥ Interval 3 155 sx< 5 ER 155 sx< 27
¥ Interval 4 250 sx< 502 “o = - < o
%] 25. =x 50-|
OPrecautions when selecting ISO output format & Interval 5 508 &x < 1003 . 0 sx< 7
. ! 16 1005 sx < 1503
For the 1SO output format, surface areas and weights can be entered. . ‘":mw - BT 1007 sx< 1507
The entered values can be output in a CSV file. N 008 sx< 003 Hs 1507 wx < 200%
When [Standard] is checked, the number of the extracted grains is [T 2007 £x < 600 MK 2008 5x < 400
converted into the number of grains per 1000 cm2 and displayed.  Interval 10 6007 sx< 10003 o B0 wx < 600:
The extraction results are regarded as the results in the specified area 2 Interval 11 10007 5x @ 604 x < 1000
in the [Surface areal, and convert it into the area per 1000 cm2. Input K 10005 =x
the proper value in [Surface area].
@ Histogram cancel

Histogram %

To measure with arbitrary intervals instead of ISO-specified intervals,
select [Arbitrary interval].

@ Save measurement results

Display object: All

« Clicking [Batch save] displays the [Select Folder] window. The
measurement results including split recording results will be saved
according to [Folder name] and [File format] when selecting the
image saving destination to click [OK].

* An Excel format report will be output when clicking [Output report].

The number of grains in each size class is displayed. \, Point Excel needs to be installed beforehand when
executing [Output report].
For more details, refer to [[] “Temporarily Disabling
System Protection” (Page 12-3).

Reference J Results saved with [Batch save] can be loaded from
[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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Display tool Cleanliness level
[Cleanliness level] is displayed only when ISO output format is selected
and [Standard] is checked.
) . . [Cleanliness level] displayed in the [Measure result] window follows the
Display object:  All N Settings...
table below.
Displays extract frames in image
If the number of grains greater than 16 x 106, “---" will appear.
Extraction color: - Highlight: -
Cleanliness level Number of grains (n) per 1000 cm2
Check Area 100 00 0
= v+
0 0<n<=1
B . 1 1<n<=2
@ Display object
Grains to be displayed on the screen can be switched by the option 2 2<n<=4
selected from among [All/Fiber/Other than fibers/Metal/Others]. 3 4<n<=8
Settings
o g 4 8<n<=16
Display the [Display object settings] window, and set how extracted
grains are viewed. 5 16 <n<=32
Display object settings X 6 32 <n<= 64
7 64 <n<=130
® Metal/Fiber/Others
. 8 130 < n <=250
O Metal/Others
O Fiber/Others 9 250 < n <=500
10 500 < n <= 1000
1 1x103<n<=2x103
Judgment threshold: 255
- v+ 12 2x103<n<=4x103
7 Highlight: - Default 13 4x103<n<=8x103
14 8x103<n<=16x 103
= 15 16 x 103 <n <=32x 103
g Judgment method: Maximum/Minimum diameter ratio -
7 16 32x 103 <n<=64x103
E Highlight:
@ . 17 64 x 103 < n <=130 x 103
Judgment threshold: 3.00- Default
18 130 x 103 < n <= 250 x 103
19 250 x 103 < n <= 500 x 103
20 500 x 103 <n<=1x 106
Caes] 21 1x106 <n<=2x106
OCategory 22 2x106 <n<=4x106
Select the classification of the extract target. 23 4%106<n <=8 x 106
OMetal judgment
Set the threshold for metal judgment and highlight (display color). 24 8x 106 <n <= 16 x 106

The brightness with judgment threshold or more will be judged as metal.

OFiber judgment
Set judgment method (maximum inner diameter/maximum/minimum
diameter ratio), highlight (display color), and threshold to be judged as
fiber.
The set threshold is different depending on the judgment method.

Judgment method: Maximum/Minimum diameter ratio Judgment method: Max inner diameter

Highlight Highlight:

Judgment threshold: 3003, Default ( Extended length/Maximum
20
inner diameter ) >

Max inner diameter <= 50 ETL

Default

@ Displaying extract frame on image

Unchecking this option shows no frame on the extract results.

@ 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.
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Detail analysis mode

Clicking [Detail analysis mode] displays the preview image on the
operation area.

Move the stage to the selected grain position, and
analyze it in detail.

AA Move

= Measure Result

ist of extracted areas

“F Individual image

Measurement items...

Display object: All “ Settings...

[ Displays extract frames in image Save preview...

Perform composition, moving upward automatically.

'An::':v Depth Comp Mode Composition range...

s 3D Display

The stage can be moved to the position of selected extract frame to

confirm the extract results.
The depth composition image or 3D can also be displayed in the depth

composition mode at its position.
For more details about the depth composition, refer to [T] “Quick

Composition and 3D” (Page 9-2).

ainses|\ \l
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Contamination analysis according to VDA

Contamination analysis follows the steps below.

Step1 Step2 Step3 Step4
| Split recording | Specify extraction Extraction Recording/
» range » paran_leter » In_lelduaI » Result display » Saving
| Open folder | setting adjustment

In the contamination analysis based on VDA, the split recording and result display are different from the normal contamination analysis.
Also, the default of the extraction parameter setting is the standard value prescribed by VDA.

Split recording Setting extraction parameters
In split recording, the images are captured with the brightness fixed so In [VDA mode], the extraction parameter default is a prescribed value
that the brightness setting does not change during contamination capture. defined by the VDA standard.
Since the brightness during capture is prescribed in VDA, select [VDA e Darkarea : Avalue which is 70% of the most frequent value.
mode] in the screen of setting the brightness. « Bright area : A value which is 145% of the most frequent value.
\, Pont [VDA mode] can only be selected when [Image format]
is [Normal].
When [HDR], [Glare removal] or [Optical Shadow Effect Dark area Bright area
Mode] is selected, [VDA mode] cannot be selected. 887 1842
Splt recording Adustent Auto
: T Eliminate uneven O Fill
e brightness
Move the field of view on the ring and click
the ‘Set as a ring’ button. Auto Detail settings... B£23 Individual edit
» - +
Manual
Setasaring Reset - -

Super-charge

Predicted: N
- +
Check the area... Preset 1/30[sec]
p 9 o reproduce re g set

VDA mode
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Save to: Hard disk\Documents = : :
ﬁ_ _I%

Folder name: 20190508_190654 | oK Cance] Detects 70% Detects 145%

ile Forr 0] C . . .

FileFormat: ¢/ PG T lower brightness higher brightness
Filename prefix: [VHX_ |

Example: VHX_000000jpg In [VDA mode], [Eliminate uneven brightness] is always ON. It cannot
VHX_000001,jpg be Changed.

® Normal > Optical Shadow Effect Mode

HDR

O Glare removal  C HDR

Cancel

When [VDA mode] is selected, the brightness will be adjusted
automatically, and the capture starts.

When the pixel brightness histogram has been created, the brightness
is adjusted so that the most frequent value (brightness that has the
greatest number of pixels) comes to the middle of the brightness range
between the maximum and minimum values.

Number

@ Value

Adjust so that the most frequent value
gets centered

Number

i<
1
1
1
1
I
1

Value
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Result display 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

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. displayed.

(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 . ) :
Display object: Settings...

selected at that time is B to K.)

Measurement item setting X Disp\ays extriFiber
q ]Other than fibers
Display format Vetal
leta
VDA 19.1 compliant format Extraction color: Other t -
*) Particles less than 5um are not targets.
Size class judgment Check Area 100
® Max diameter O Min diameter - v+
Select a size class to display.
(Unit: um) Only the threshold for metal can be changed for the display target
Select all All OFF setting.
Display object settings X
B 50 =x< 152
C 150 =x< 252
D 253 =x< 50° Judgment threshold: 184
E 500 =x < 100+ E v -
] S g
MF 1005 =x < >0 nighiight: [N Default
G 150. =x < 200~
H 200. =x < 400-
| 4000 sx < 6007 2 Cancel
=R 600. =x< 1000
K 10007 =x < 1500= Fibers are judged accolrdmg tq thg f'olllowmg stgndard. .
. 1500 < 2000° If a target meets either criteria it is categorized as fiber:
9 < B . . ) 7
o =X (1) Extended length + Maximum inner diameter > 20
M 2000, sx < 3000- (2) Maximum inner diameter < 50 pm
N 3000 =x <
=
(7]
£
(]
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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.

Step 1: Extract the area Item Function
Fill holes If this option is checked, all holes are filled in
the binary image.
1 1
= # Nl;] Contamination analysis iﬂ The shape formatting is returned to the
Measure : Undo previous editing state.
.u Max area measurement . L .
___ This deletes individual extraction areas.
Delete 1 “Deleting” (Page 7-33)
This brings up the maximum area measurement settings dialog in O The shape formatting starts from the
the operation area. Reset beginning.
2 Drag_the mouse in the Ob_servatlon window to é,: This allows manual editing of the specified
specify a rectangular region to become the area.
measurement area. Edit (1 "Editing” (Page 7-33)

The measurement area will be green and the region with the
maximum area within the measurement area is displayed in the
selected area color. 4 Click the extracted area on the screen.

The extraction is confirmed and displayed in the extraction color.

ainses|\ \]

Reference ) Right click the measurement area to delete it.

5 Repeat steps 2 to 4 to add additional areas.
3 Specify each parameter required to extract

the target area from the measurement area. 6 Click [Next]

Drag the screen, and specify the rectangle
that creates an area to be extracted.

IMAX]

PSS

—se

186

= L +
Fill holes
v T o0 &
Undo Delete Reset Edit
Item Function
Bright Extracts the bright area of the image.
Dark Extracts the dark area of the image.
Threshold Sets the range of the brightness level
(Slider) threshold value at 0 to 255.
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Maximum Area Measurement

Step 2: Show measurement result Measurement Modes

@ Bounding box (Minimum area)

1 Specify the measurement mode. Measures the width and height of the circumscribed rectangle with the
smallest area.

Step 2: Show measurement result A

Select the mode to measure.

‘ Bounding box (Minimum area) ‘

Bounding box (Feret)

Bounding box (Any)

Max/Min diameter

Measure width and height of the minimum
“  bounding box.

@ Bounding box (Feret)

0 Meas.result window Show meas.val Measures the Feret diameter (horizontal/vertical).

I Fill the background [ profile line

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 []J “Measurement Result Window” (Page 7-16)
for details on how to display measurement results in the
measurement results window.
« Refer to [T] “Display Measurement Value” (Page 7-16) for
details on how to display measurement values in the observation

window.

@ Bounding box (Any)
Measures the width and height of any circumscribed rectangle that is
dragged with the mouse.

ainsesp\ \]

100.00um| .

@ Max/Min diameter

Measures the maximum and minimum diameters.

100.00um| .

Display tool

It is possible to change the color of items such as areas, measurement
lines, or text on the observation window, or display the magnifier
window to check fine image details.

For more details, refer to [J1"Display Tool” (Page 7-41).
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lOne-CIick Automatic Measurement

It is possible to create a measurement template and use it to repeat a single measurement with a single click.

Step 1: Prepare measurement template 4 Specify the measurement points in the
observation window and set the measurement

- object.
Creatlng a New Template The measurement result is then displayed. A maximum of 99

measurement objects can be set within a single template.
; o

7

\, Pont  Only templates with a recording size 2048 x 1536 or
2880 x 2160 pixels can be created.

1 o
= = [—

Measure

v N
@ o 1 click measure

I Em -Hefe,e,,ce » The measurement operation is the same as [[] “Main
BB | & Al l 4 Measurements” (Page 7-10).

 [Arc R] is equivalent to [Radius]. It measures the

Thlli brings tl'p the one-click automatic measurement settings dialog radius of an arc that passes through three specified
in the operation area. points. This can be used to measure the radius of

an angle when no complete circles are present on
2 Click [Create New]. the screen.

* [Edge Width] is equivalent to [2 Points]. It measures
the distance between two specified vertices.

« When [Edge detection] is selected, edges of

Create a new measurement template or load it from the file. 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 (11 “Display Settings” (Page 7-16).

Create New Load

None

ainses|\ \]

5 Click [Save template].

The template area will become transparent, zoom in and rotate
handles will appear.

At the same time the [Set Template Area] dialog box appears.
The [Create a measurement template] dialog box appears. Set Template Area

Set a template area size.
The size and direction of the template can be
changed by dragging the mouse.

3 Click the icon for the desired measurement.

Create a measurement template X
H P4 - @Qj -~
b
A bd b A
Perp. Parallel Lines 2 Centers Angle

@ e

Radius Diameter ArcR  Edge Width

X

Delete Del All

[[] Meas.result window [ Display meas.value

Show meas.val(horizn)
\, Point When [Set the template automatically after saving]

Line color/Thickness... Font... is selected, a thumbnail is displayed in the
operation area.

@®© OFF O Edge detection
Width: 50%
[J Show extraction points

Save template...

Set as a template after saving

Close
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One-Click Automatic Measurement

6 If necessary, adjust the template size and .
orientation and click [Registered]. Template Recalllng

The [Rec] dialog box appears.

\, Point If the measurement object protrudes out from 1 = # =

the template area, the following message will be e Max area measurement

displayed. Please ensure that the measurement Measure

object is contained within the template area.

i
B e s "
The measured object does not fit within the template area. Adjust the template area. o 1 click measure
7 Enter the file name and click [Save]. - ) . .
This brings up the one-click automatic measurement settings dialog
d B in the operation area.
New Folder  Hard disk\Documents
~ Hard disk Filename | Lens power:
Data folder » 20181108_161955, x30 i
2 Click [Load].

 20181108_181830jpg Properties...
5 20181108_222341jpg
» 20181108_233136jpg
» 20181109_004837 g
g;::i::g:ﬁ?:i;;: Create a new measurement template or load it from the file.
4 20181109_013902jpg
» 20181109_014439pg Create New Load
£320181109_183342jpg.
W 20181109_192233 jpg ’—‘

JZDIBND‘J:WEGZQJW
* 20181109_192710jpg . .
> 20181109 192738jpg The [Album] window will come up.
17520181109_192845.csv e . . ”
20181105_193118.0u L B

File Format: ® JPEG TIFF save Cancel

The measurement template area is displayed in the operation area
and Step 2 is enabled.

Create a new measurement template or load it from the file.

Create New Load

3 Select the appropriate template file and click
20181105_173709,pg [Playback].

Reference ) Or template files, a small “T” is displayed in the
corner of the thumbnail.

ainses|\ \]

Click the place to measure on the screen.
i : V]

ClickMeas Delete Reset

Measure the same position as the template

The measurement template area is displayed in the one-click
automatic measurement screen and Step 2 is enabled.

Create a new measurement template or load it from the file.

Create New Load

20181105_173709,jpg

Click the place to measure on the screen.

# 9 0

ClickMeas Delete Reset

Measure the same position as the template
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Editing a Template Load Rec Settings

It is possible to edit a previously created template file. This loads the recording settings from an existing saved image and
applies the same recording settings.

1 Display the details menu to click [Edit
template].

Create a new measurement template or load it from the file.

Create New Load

20181109_195647 jpg

Edit template Load Rec Settings

The [Edit the measurement template] dialog box appears. The
template for editing is displayed in the image window.

2 Add, delete, or move measurement points on
the measurement object.

Edit the measurement template X
H A -~
A O
Perp. Parallel Lines 2 Centers Angle

G e &

Radius Diameter ArcR  Edge Width

X

Delete Del All

[J Meas.result window Display meas.value

ainses|\ \]

Show meas.val(horizn)

Line color/Thickness... Font...

@® OFF O Edge detection
Width: 50°

[J Show extraction points

Save template...

M Set as a template after saving

Close
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Step 2: Measure Display Settings

Click the place you want to measure on the image to perform the
measurement.

1 Click [Album] from the VHX MENU.

The [Album] window will come up.

2 Select the image file for measurement and
click [Playback].

3 ciick [Click Mesr.].

Click the place to measure on the screen.

V2

ClickMeas Delete Reset

Measure the same position as the template

[[] Meas.result window Display meas.value

Show meas.val(horizn)

Line color/Thickness... Font...
Transparency: v
Show extrct.pnt Auto fit

When Auto fit is off, use the mouse

template

e
., Plane measurement /\ Scale/Comment

4 Move the mouse to the position in the image
that you would like to measure.

5 The area of the image surrounding the cursor
is magnified and a transparent template is
displayed.

6 Click the position you would like to measure.

Automatic measurement is carried out according to the template
measurement results ar
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[J Meas.result window Display meas.value

Show meas.val(horizn)

Line color/Thickness... Font...

The measurement results display can be set.
For more details, refer to [([1'Display Settings” (Page 7-16).

Display tool

Transparency: v

Show extrct.pnt Auto fit

eel otate the

@ Transparency
Transparency of the template can be adjusted by using the slider.
@ Show edge-extraction points

The extracted point is displayed when selecting the button (yellow).
« Extracted point used during measurement: Yellow
» Extracted point not used during measurement: Red

@ Auto fit

If this option is selected (yellow), template rotational correction is
automatically performed when the mouse cursor is placed over the
image to be measured.

Delete

Deletes individual measurement lines and results.

1 click [Delete].

2 Click the measurement line you would like to
delete.

Reset

Deletes all measurement lines and results.

1 Click [Reset].

2 Click [Yes].

Measure the same position as the
template

Clicking the button to measure automatically using the same position as
the template.

Plane Measurement/Scale/Comment

1 Click [Plane measurement] or [Scale/
Comment].

This allows editing and adding comments to the results of
measurements.
[ “Main Measurements” (Page 7-10)
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Teaching Auto Measurement

lTeaching Auto Measurement

Set measurement positions (template) for multiple places, and merge them into a single measurement task that can be saved (teaching).
The measurement will be made in batch based on each template registered at a given position.
The measurement can be made without changing the settings whenever the measurement positions change.

This is the function to enable one-click automatic measurement for multiple instances to be memorized (teaching) as the measurement task.

Measurement task registration/saving Step 1: Register the measurement task

1 Click [Measurement task registration].

1 .
8“1 1 click measure

Measure

Teaching
Automatic measurement

~ X stage mf

This brings up the teaching automatic measurement settings dialog
in the operation area.

2 Click [Start] of [Measurement task
registration/saving].

Save the setting measured at multiple points with XYZ
position as the measurement task.

The measurement task registration screen appears.

[,‘ Measurement task registration... ]

Move stage to selection No. Loading...

No. Lens power X Y LensZ StageZ Depth Comp Auto

Edit Delete Clear
[ Disable the lens movement. File Format: JPEG ¥
\  Point « If [Disable the Z coordinate] is selected, the

measurement will be made without measuring
the object Z coordinate.

« For a file format, [JPEG] or [TIFF] can be
selected. The file format cannot be changed in
one measurement task.

The [Create a measurement template] dialog box appears.

2 Click the icon for the desired measurement.

A

Create a measurement template

Perp. Parallel 2 Centers Angle
= f—i
@ e =«
Radius Diameter ArcR  Edge Width
Delete Del All
[J Meas.result window Display meas.value
] Show meas.val(horizn)
Line color/Thickness... Font...
® OFF O Edge detection

X

A s
S M.
Lines

Width: 502,

[ Show extraction points

Complete...

Close
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Teaching Auto Measurement

3 Specify the measurement points in the 6 Repeat Step 1 to 5 to register multiple
observation window and set the measurement measurement tasks to the work-flow.
object.

The measurement result is then displayed. A maximum of 99
jects can be set within a single template. L&k Measurement task registration...
" = -
Move stage to selection No. Loading...
No. Lens power X Y UpZ Down Z
7144pm | -2701pm | 199.20pum | 38461.93f
2 X30 9172um  3722um  199.20pm | 38461.934
3 X30 17872um 8um 199.20um | 38461.93
< >
l « The measurement operation is the same as []] Edit Delete Clear
“One-Click Automatic Measurement” (Page 7-52).
[ Disable the Z coordinate File Format: JPEG

* For details on the display of measurement results
and settings related to lines, text, and colors within
images, refer to [[] “Display Settings” (Page 7-16).

\, Point « Clicking [Move stage to selection No.] moves
the stage to the position when the measurement

4 Click [Complete]. task in selection is set.
. ) * The measurement task with different
The template area will become transparent, zoom in and rotate magpnification can be registered when
handles will appear. ) connecting the Fully-Integrated (FI) Head.
At the same time the [Set Template Area] dialog box appears. « The measurement task with different
setfempte e x magnification can not be registered when

Set a template area size. connecting the High-Performance Camera.

The size and direction of the template can be
changed by dragging the mouse.

Registered Cancel

7 Click [Next].

B Adjustment

Set the image where the measurement task is registered.

ainses|\ \]

@® Normal O Optical Shadow Effect Mode
HDR
O Glare removal O HDR
R . Lower to upper limit Up lim: 21304.37pym
5 If necessary, adjust the template size and .
. . . . Pitch: Auto 38.00pm Low lim: 3519.60pm
orientation and click [Registered]. .
The set measurement object is registered. SEHES: Current positian: 4334.70um
3 Execute depth composition

‘ Measurement task registration...
¢ The image recording method to register the measurement task

(normal/glare removal/HDR/Optical Shadow Effect Mode) can be

Move stage to selection No. Loading...
selected.
No. Lens power X A UpZ  DownZ « Click [Execute depth composition] when using the depth composition
iyl 270fHmin9S.20nm] 8861 3pn image for the image to register the measurement task. For more

details, refer to [["Quick Composition and 3D” (Page 9-2).

\, Point If the measurement object protrudes out from
the template area, the following message will be
displayed. Please ensure 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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Teaching Auto Measurement

2 Select the folder to be saved and click [OK].

Select Folder X

Step 2: Save the measurement task

Select folder location.

1 Click [Measurement task saving]. e

Measurement task registration Measurement task saving

@ % Local Disk (C:)

No. Lens power X Y UpZ Down Z
1 X30 7214pm | -3182um |23.50pum | 38461.93

2 x30 5186um  11466pm 1199.20um 38461.93
3 X30 13970um 7548um  199.20um | 38461.93
New Folder Cancel
Reference ) Saving the measurement task enables clicking
[Measurement task execution].
Click the button to confirm whether the measurement
task is registered correctly.
< >
Set lens limit...

The lens will retract to move the XY stage.
Recommended when working distance is
small.

Folder name: ‘TeachingTasks_Zm 90216_182647

[ H Measurement task saving... ]

eBack

The [Select Folder] dialog box appears.

l Selecting the list changes the image displayed on
the observation window into one when registering the

measurement task.

ainses|\ \]

@ Set lens limit

Select [Set lens limit] (yellow) when using the lens with short focal
length.

Click [Set lens limit] after moving the Z stage to the position which
the object does not touch the lens.

Set bens limit x

Set the position for the lens shunt while the XY
stage moves.
Set the shunt position by moving the up down Z

f_ @&

Cancel

stage

Clicking [Set lens limit] again can clear the settings.
[Set lens limit] can be set after loading the measurement task.
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Teaching Auto Measurement

The measurement task is loaded.
Measure ment taSk exeCUtIOI‘I Measurement task execution

1 Specify a folder, and load the measurement task to be
o] executed.
o 1 click measure
Measure | Open folder... |
No. Lens power X Y UpZ Down Z
. X30 7214um | -3182pm 23.50um  |38461.93]
Teaching
Automatic measurement 2 X30 5186pm  11466pm | 1199.20um 38461.93
3 X30 13970um  7548um  199.20um | 38461.93

-~ X{ stage mi

This brings up the teaching automatic measurement settings dialog
in the operation area.

2 Click [Start] of [Measurement task execution].

Load the measurement task, and perform the measurement
of multiple points with the same setting.

[ .
=0 > 7 =
AP E‘] S : :
[ Disable the Z coordinate
Set lens limit...
Start .
The lens will retract to move the XY stage.

Recommended when working distance is
The measurement task execution screen appears. small.

Point . isable the Z coordinate] is selected, the
\ If [Disable the Z dinate] i lected, th
. measurement will be made without measurin
Step 1: Load measurement task the object Z coordinate. g
* [Set lens limit] can be made after loading the
measurement task. For more details, refer to []

1 Click [Open folder]. “Set lens limit” (Page 7-58).

EEEEENSEH A CEE ) Measurement task execution Reference ) Selecting the. list ghange§ the image displa_yed_on
the observation window into one when registering the
measurement task.

ainses|\ \]

Specify a folder, and load the measurement task to be

executed.
[ ) 3 click [Next].
Open folder...
The confirmation window appears.
No. Lens power X Y UpZ DownZ Depth Comp AUTQ VHX

Move to the start coordinate.

The [Browse For Folder] dialog box appears.

2 Select the folder where the measurement task

is saved and click [OK]. 4 Click [OK].
SeectFolder x The stage moves to the start coordinate position.
Select folder location.
=~ Hard disk
Data folder

u B Documents

# & Local Disk (C:)

New Folder Cancel
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Teaching Auto Measurement

. 2 Once the measurement is completed, click
Step 2: Execute measurement task [OKI.

VHX
1 CIICK [ExeCUte n bUtCh]' Batch execution has been completed.

The measurement results are displayed with thumbnail images.

ask A

o Execute in batch

Execution options... Coordinate correction...

E: te in batch
[J Meas.result window File Format: JPEG & o Xecute in batcl

Execution options... Coordinate correction...

[J Meas.result window

The measurement is made following the template registered in the
measurement task.

@ Execution option
Select the measurement method for the teaching measurement.

X

Execution Settings

@® Execute full batch
O Pause upon failure to perform pattern match

O Check execution results every time

« Selecting [Execute in batch up to end] executes all
measurements of the templates registered in the measurement
task.

 Selecting [Pause if failing to perform pattern match] stops the
measurement when the measurement does not match with the
image registered in the template.

 Selecting [Check execution results every time] displays the
confirmation screen each time a measurement with one template
finishes.

VHX l

Check the measurement result, and click continue or stop.

® Editing

You can display the [Edit] dialog box to edit the measurement

Edit @ Reset

Double-clicking the thumbnails to display the target
measurement results in the observation window.

ainses|\ \]

Coordinate correction
® results.
The position to execute the measurement (coordinate) can be Edit X
corrected.
The coordinate at measurement is corrected based on the template Click the place to measure on the screen.
No.1 and No.2 registered in the measurement task. il 0
Move the object position of the observation window (right side: ClickMeas  Delete Reset
red frame) so that it becomes the same position as the image
registered in the template (left side) to click [Update]. Measure the same position as the template
Template image
e [ Meas.result window [ Display meas.value

Zﬁ::;:,“.ffé.":fi‘.ﬂi?;"!i‘;‘;’:‘liiil'i!ii?;':::‘?"” M Show meas.val(horizn)

——

x ELN o, Y. SIS v Line color/Thickness... Font...

ijj Lens pewer: Load from Current Image
t il Transparency: L
v i ym
Show extrct.pnt Auto fit
en Auto fit is o heel to rotate the
Observation window image te
ok
- The editing operation is the same as the one-click automatic
i - measurement.

Select [Second point] to perform the same settings. [T “Step 2: Measure” (Page 7-55)

Confirm the displayed thumbnail images to click [OK], and all @ Reset
coordinates of the measurement executed in batch are corrected. .
. Discard the measurement results to return to the status before
@ Measurement result window performing [Execute in butch].

Sets to show or hide the measurement result window.

1] “Measurement Result Window” (Page 7-16)
@ File format

Select the image format (JPEG/TIFF) to save in batch execution.
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Teaching Auto Measurement

3 Click [Save measurement result].
The [Select Folder] dialog box appears.

4 Select the folder to be saved and click [OK].

Select Folder

X
Select folder location.
=~ Hard disk
Data folder

# £ Local Disk (C:)

New Folder Cancel

ainses|\ \]
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lXY Stage Measurement (Optional)

The VH-M100E XY measurement system or the VHX-S770E 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-S770E and VHX-H3M3 XY measurement software are required.
The VHX-H3M3 XY measurement software requires one license per product.

Installation and Connections XY Stage Measurement Procedures

Activation of the XY measurement
software “VHX-H3M3” 1T = -

Measure

Teaching
Automatic measurement

Execute the activation according to “XY measurement software VHX-
H3M3 License registration procedure”.

| : XY stage measurement

Installation and connections for the VH-
M100E XY measurement stage E— ““‘”m,

Install and connect the VH-M100E XY measurement stage by following The confirmation window appears.

the supplied user’'s manual.

When connecting to VHX-S770E, the connection with VH-M100E is not 2 Perform the confirmation according to the
required. screen, and click [OK].
VHX X
Read the following before performing XY stage measurement.
7 Preparing to Measure 1. Attach the camera to the front.
= 1 When connecting to the High-Performance M
e Camera, perform the lens settings.
% [J “Lens Setting” (Page 7-4) 2learpets sl

2 Execute calibration.
1] “Calibration” (Page 7-5)

3. Do not rotate © stage or plate during measurement.

f&

4. Do not switch the objective lens during measurement.

The XY stage measurement window appears along with the [Wide-
area view] dialog box.
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3 Click [Capture wide image] on the [Wide-area 8 Perform coordinate system settings.

view] dialog box. 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.

For more details, refer to [[I'Measurement Types” (Page 7-2).

Wide-area view

9 Select the measurement tool and do the
measurement.

For more details, refer to [[1"'Moving and Editing the Measurement
Point” (Page 7-15).

l Reference )

» To save the measurement as a numeric value,
click [Save as CSV] on [T1“Measurement Result
Window” (Page 7-16).

* To save the measurement trail and data (CSV),
click [Save Mesr Ln] on [TJ “Measuring the Areas
Extracted Based on Color” (Page 7-23).

Tracking Fit

The [Capture wide image] dialog box appears.

Reference ) You can turn off [Capture a wide image when
measurement starts] by [T] “Using the Extract Picker”

(Page 7-22).

4 Set the lens magnification to its lowest
maghnification, 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: X20 i

Capture Image... Skip

l « Selecting [Lens power] changes the lens
automatically when using the Fully-Integrated (FI)

Head VHX-7100.

« 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.

ainses|\ \]

The [Set lens power] dialog box appears.

5 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: X200 M

» Selecting [Lens power] changes the lens
automatically when using the Fully-Integrated (FI)
Head VHX-7100.

« 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.

l Reference )

6 Click [OK].

The [Set lens power] dialog box closes.
The microscope will change to measurement mode.

7 Sets option settings as necessary.

Setup the options for display color, line width, image auto save, and
startup settings as necessary.
1 “Measurement Types” (Page 7-2)
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XY Stage Measurement Menu Coordinates area

This area shows the coordinate and distance of the cross point in the

Measure << Back center of the screen to a predefined origin.

Reset Y —Coordinate Y: m Km Resety

display area D:

< N A S o @ Reset X/Reset Y

2 Points Multi-pt Line Circle 2 Centers
A ~ i A 2 These buttons clear the X or Y coordinates of the center of the cross
== == o1 X L line in the center of the current screen to zero.
Angle 1 Angle 2 Perp. Parallel Ln-Cir i\/lelasuremem

00

Ly X

Perpline 2 Paraln 2 Delete Del All Meas u rement tOOl

Displays the measurement tool menu.
1 “Moving and Editing the Measurement Point” (Page 7-15)

M + /@ & —Point/Intersection

Point Midpoint Ln-Ln Ln-Cir Cir-Cir Coordinate

Point/Intersection Coordinate

]4" I_‘. I—j. iw L“ Then calls up the point/intersect coordinates menu. (Page 9-94)

Origin Turn 1 Turn 2 Perp. 2-pt m “Measurement Types” (Page 7-2)

r—Specifying
12 .. V] coordinate system
Intersect  Midpoint Reset

Specifying coordinate system

¥ Define point Cancel The specifying coordinate system menu appears.
1 “Measurement Types” (Page 7-2)

[J Multi-point input

7 i~ Settings area Settings area
Option...

« » This area is used to enter and confirm measurement points, and to set
= [J Show Entry Guide options such as display color, and units and decimal places used when
§ Wide-area view measuring.

% Item Function

This defines the specified XY stage position
Define point 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.

Cancel

When this option is checked, the least square
method is used to define multiple entered
points as a line or circle.

I “Line Color/Thickness” (Page 7-17)

Multi-point input

Allow button The stage moves to the direction you clicked.

This button presents settings for line color and
Option width, units, etc.
11 “Using the Extract Picker” (Page 7-22)

When this option is checked, the [Guide]

Show Entry Guide dialog box is displayed.

When this option is unchecked, the [Wide

Wide-area view | o0 view] dialog box is hidden.

7-64 - VHX-7000 User’s Manual -



XY Stage Measurement (Optional)

Wide-area view

Tracking

se

Reset image

Fit

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.

Item

Function

Capture wide image

Captures a wide image.

JCHAC)

Zooms in or out of the image.

Tracking

When clicking [Tracking] while zoomed in on
an image, the observation area (yellow frame)
will scroll automatically.

Fit

Clicking [Fit] while zoomed in or out on an
image cancels the zoom and displays the
entire image.

Reset image

Deletes the image.
Measurement results are not deleted.

Save Mesr Ln

Saves the measurement trails and
measurement data (CSV) displayed.
The image size is 2048 x 1536.

Setting the XY stage origin and X/Y-axis coordinate axes.

Wide-Area View Dialog Box Specifying Coordinate System

\, Point

This procedure must be done before using the

measurement tools. Measured values cannot be

corrected.

There are seven types of tools for specifying coordinates.

[ O T U

Origin Turn 1 Turn 2 Perp. 2-pt

L L 0O

Intersect  Midpoint Reset

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]

H Setting tool summary

Tool Function LS
target
]_.. Moves the origin.
/.. Shifts the XY coordinates in parallel by 7-17
Origin defining a point as the new origin.
Rotates the XY coordinates without moving
D. the origin.
The X coordinate axis becomes the line 7-27
Tumn 1 that passes through the origin and a point
specified as the new X coordinate axis.
i Rotates the XY coordinates centered on the
[if. origin so that the X coordinate axis is parallel 7.30
Turn 2 to a line that passes through two specified
points.
Determines the XY coordinate axis by
_L_‘ specifying a line using two points for the new 734
Perp. X coordinate axis, and a third point for the
new Y coordinate axis.
l—« Determines the XY coordinate axis by
specifying the origin and one point along the 7-25
2-pt X coordinate axis.
Determines the Y axis and Origin by
4 Ty . .
J_,; specifying two points on the X axis and two 7.32
Intersect | | points on a line that passes through the
origin.
‘-l- Determines the Y coordinate axis the
midpoint between two points specified along 7-33

Midpoint| | the desired X coordinate axis.

\, Point

¢ Clicking [Reset] initializes the coordinate specifying

and makes the clicked position the origin. The
horizontal line on the screen becomes the X-axis,

and the vertical line becomes the Y-axis.

* Restarting the system resets the coordinate

specifying.
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Using the coordinate specifying tools W Turn 2

. Origin Rotates the XY coordinates centered on the origin so
L that the X coordinate axis is parallel to a line that passes

P through two specified points.

Turn 2 Use this tool if the new reference line for the coordinate

]_'. Moves the origin. > e
Z. Shifts the XY coordinates in parallel by defining a point axis does not go through the origin.
Origin as the new origin.
Y
Y Y
Y
!
3 x
| P1
! X
| P1
! X X
Click [Origin].

1 [Origin] o

2 Move the XY stage to align the center of the P1
cross line over the position to set as the
origin. 1 click [Turn 2].

3 Click [Define point]. 2 Move the XY stage to align the center of the
The current position becomes the origin and the stage coordinate cross line over a point on the new reference
display becomes zero. line for the X axis.

l If the origin is defined after correcting the coordinates
with another setting tool, corrections in the rotating . - .
direction will not change the origin. 3 Click [Deflne point].

4 Align the center of the cross line over the
M Turn1 second point on the new X-axis reference line
and click [Define point].

Rotates the XY coordinates without moving the origin.

ainses|\ \]

D\ The X coordinate axis becomes the line that passes Ref When specifying the parallel line, you can perform [
Turn 1 through the origin and a point specified as the new X l “Multiple Point Input” (Page 7-76).
coordinate axis.

v Y B Perpendicular
i.* Determines the XY coordinate axis by specifying a line
using two points for the new X coordinate axis, and a
Perp. | | third point for the new Y coordinate axis.
X v
P1
P3
X
1 click [Turn 1.
X
2 Move the XY stage to align the center of the P1 P2
cross line over a point on the X axis. 1
Click [Perp].
Click [Define point].
3 [ point] 2 Move the XY stage to align the center of the

cross line over one point on the X axis.
3 click [Define point].

4 Align the center of the cross line over the
second point on the X-axis and click [Define

point].

Reference J  WWhen specifying the X-axis, you can perform ]
“Multiple Point Input” (Page 7-76).

5 Align the center of the cross line over the
point on the Y-axis and click [Define point].
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H 2 Points

Hl Midpoint

l_“ Determines the XY coordinate axis by specifying the

J_ﬂ Determines the Y coordinate axis the midpoint between

2-pt origin and one point along the X coordinate axis. Midpoint| | two points specified along the desired X coordinate axis.
Y Y
X
P1 P2
X
P P2 Click [Midpoint].
Click [2-pt]. .
1 [2-pt] Move the XY stage to align the center of the

2 Move the XY stage to align the cross line
center over the position to set as the origin.

3 ciick [Define point].

4 Move to the point on the X-axis and click
[Define point].

M Intersect

]—f-: Determines the Y axis and Origin by specifying two
e points on the X axis and two points on a line that passes

Intersect | | through the origin.

Y

P4

P3

P1 P2

1 click [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].

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].

Reference J L1 “Multiple Point Input” (Page 7-76) can be used
when specifying the X-axis and origin.

cross line over one point on the X axis.
Click [Define point].
Align the center of the cross line over the

second point on the X-axis and click [Define
point].

AW N
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Measuring with the XY Stage

(Measurement Tool)

2 Points
/-' Measures the difference of X and Y coordinates of two
— specified points, and the distance from the first point to
2Points| | 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

XD

Click [2 Points].

Move the XY stage to align the center of the
cross line over the first point.

Click [Define point].

A W N =

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.

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.
Multi-pt| | At the end of the measurement, the cumulative distance
and total of the interior angles are measured.

@ Points to specify

Multi-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
yo1 || /| .~
/AC2~
RPACT P1
Y «
XD2  XD1

1 click [Multi-pt].

2 Move the XY stage to align the center of the
cross line over the first point.

3 click [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.
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Circle

Measures the angle of a line that connects two specified
/ point, or an approximated line of multiple points, to the
Xcoordinate 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

1 ciick [Line].

2 Move the XY stage to align the center of the
cross line over the first point.

3 click [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.

l When specifying the line, you can perform [] “Multiple
Point Input” (Page 7-76).
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@ Measures a circle drawn by specifying three or more
: points on a circumference to provide the center
Circle coordinates (XY), diameter, radius, and circularity.

@ Points to specify
P1, P2, P3 (multi-point input allowed)
@ Measured items

X-coord: X coordinate of center of circle that passes through the three
points P1, P2, and P3.

Y-coord: Y coordinate of center of circle that passes through the three
points P1, P2, and P3.

Radius: radius of the circle that passes through the three points P1, P2,
and P3. D/2

Diameter: diameter of the circle that passes through the three points
P1, P2, and P3.D

Circularity: circularity of the average line of multiple points.

1 ciick [Circle].

2 Move the XY stage to align the center
of the cross line over one point on the
circumference.

W

Click [Define point].

4 Align the center of the cross line over the
second point on the circumference and click
[Define point].

5 Align the center of the cross line over the
third point on the circumference and click
[Define point].

This defines the point and displays the results in the measurement
results window.

l When specifying the circle, you can perform [
“Multiple Point Input” (Page 7-76).
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2 Centers Angle 1
GB Measures the center distance between two circles. A Calculates the interior angle by specifying three points.
2 Centers Angle 1
@ Points to specify @ Points to specify
First circle: P1, P2, P3 (multi-point input allowed) 3 points: P1, P2, P3

Second circle: P4, P5, P6 (multi-point input allowed)

® Measured items Angle: interior angle of two lines formed by P1, P2, and P3. A1
Measures the first and second circles for: Y
« Distance: center distance. LC P1
 Shortest distance: shortest distance on the circumferences. LS

@ Measured items

* Longest distance: farthest distance on the circumferences. LL A1
« X-coord diff: difference between X coordinates of centers. XD P3
« Y-coord diff: difference between Y coordinates of centers. YD
P2
Y LL X
LC P4
P6 1 ciick [Angle 1].
YD P1 /,/’/& ;
AN P5 2 Move the XY stage to align the center of the
LS cross line over the first point.
P3 P2
X 3 click [Define point].
XD
4 Align the center of the cross line over the
1 Click [2 Cntrs]. second point and click [Define point].
2 Move the XY stage to align the center of 5 Align the center of the cross line over the
the cross line over the first point on the third point and click [Define point].
circumference. This defines the point and displays the results in the measurement

results window.

ainses|\ \]

W

Click [Define point].

4 Align the center of the cross line over the
second point on the circumference and click
[Define point].

5 Align the center of the cross line over the
third point on the circumference and click
[Define point].

This defines the first circle.

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.

Reference J When specifying the circle, you can perform [T]
“Multiple Point Input” (Page 7-76).
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Angle 2 Perpendicular Lines
i Measures the coordinates and angle of the intersection . Measures the distance from a reference line specified
Angle 2| | of two lines. Perp. by two points to an arbitrary point.
\, Point If the two lines do not actually intersect, the tool will @ Points to specify
measure the coordinates and interior angle at the P1, P2, P3 (multi-point input allowed for P1 and P2)

imaginary intersection if the lines were extended.

@ Measured items

@ Points to specify Distance: distance between line connecting P1 and P2, and P3. LC
P1, P2, P3, P4 (multi-point input allowed) LC

@ Measured items Y b3
Angle : interior angle of line connecting P1 and P2, and line p2

connecting P3 and P4. A1
X-coord : X coordinate of intersection of line connecting P1 and P2,

and line connecting P3 and P4.
Y-coord : Y coordinate of intersection of line connecting P1 and P2,

and line connecting P3 and P4. P1 X
Distance: Distance from intersection (of line connecting P1 and P2

and line connecting P3 and P4) to origin.

Y 1 ciick [Perp.].
P4

P3 2 Move the XY stage to align the center of the
] cross line over the first point on the reference

.
XY P®1\® line.

P2
X
3 ciick [Define point].
1 click [Angle 2].
4 Align the center of the cross line over the
2 Move the XY stage to align the center of the second point on the reference line and click 7
cross line over the first point of one side. [Define point].
This defines the line. =
. . . ]
3 Click [Define point]. [ Reterence,) gvor}ﬁﬂﬁgﬁﬁif(yg;% (tah7e|7|g<)a you can perform [T] “Multiple g
(]

4 Align the center of the cross line over the

second point on one side and click [Define 5 Align the center of the cross line over the
point]. point to which you wish to measure the
distance of, and click [Define point].

5 Repeat this for the first and second points on This displays the results in the n_]easurement results lV\_/indow. _
the second side. ol s o e et beean st ot
This displays the results in the measurement results window. To stop measuring perpendicular lines, click [Define multi-point
l When specifying the side, you can perform (1 “Multiple input].

Point Input” (Page 7-76).
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Parallel Lines Line to Center Distance
/}/ Measures the distance from a specified point to an \@ Measu:?s tlhe lc_jlstadnce fro(;r:(a cwcr:e toa pomft \;]vhenfe ?
average line specified by two or more points. Ln-Ci perpenaicular fine dropped from t e center of the circle
Parallel n-Lir intersects a specified reference line.
@ Points to specify @ Points to specify
P1, P2, P3 (multi-point input allowed for P1 and P2) Line: P1, P2 (multi-point input allowed)

Circle: P3, P4, P5 (multi-point input allowed)
@ Measured items

Measures these items with respect to the point where a perpendicular
v LC line dropped from the center of the circle intersects the reference line:
P3 « Distance: distance to center. LC
« Longest distance: distance to farthest point on the circumference. LL
P2 « Shortest distance: distance to shortest point on the circumference.
LS

@ Measured items

Distance: distance between line connecting P1 and P2, and P3. LC

1 ciick [Parallel].

2 Move the XY stage to align the center of the
cross line over the first point on the reference
line.

W

Click [Define point].
1 click [Ln-Cir dist].

4 Align the center of the cross line over the

second point on the reference line and click 2 Move the XY stage to align the center of the
[Define point]. cross line over the first point on the reference
This defines the line. line.

l When specifying the line, you can perform [T “Multiple
Point Input” (Page 7-76).

ainses|\ \]

W

Click [Define point].

5 Align the center of the cross line over the 4
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 multipoint input]. 5 Align the center of the cross line over the first
point on the circumference of the circle and
click [Define point].

Align the center of the cross line over the
second point on the reference line and click
[Define point].

This defines the reference line.

6 Align the center of the cross line over the
second point on the circumference and click
[Define point].

7 Align the center of the cross line over the
third point on the circumference and click
[Define point].

This defines the circle and displays the results in the measurement
results window.

Reference J When specifying the line or circle, you can perform [T]
“Multiple Point Input” (Page 7-76).
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Perpendicularity Parallelism
Measures the perpendicularity of the measurement Measures the angle (parallelism) of the measurement
J_ line with respect to a reference line, and the projected // line with respect to a reference line, and the length of
PerpLine 2|| length of an evaluation length of the measurement line a measurement line based on an evaluation length
projected on the reference line. Paraln 2| | thereof, projected on a line perpendicular to the

reference line.

@ Points and values to specify

Reference line: P1, P2 (multi-point input allowed) \, Point If the two lines do not actually intersect, the

. p L p_ measurement will take place as long as an extension
Measurgment line: P3, P4 (multl—p0|nt input allowed) of the lines does intersect. The measurement input
Evaluation length: L (numeric entry) mode cannot be canceled if the extended segments of

@ Measured items the line fail to intersect.

Angle : interior angle of a perpendicular line to the reference line, and . .
the measurement line. A1 @ Points and values to specify

Length : length of the Evaluation Length line L, projected on the Reference line: P1, P2 (multi-point input allowed)
reference line. VT Measurement line: P3, P4 (multi-point input allowed)
Evaluation length: L (numeric entry)
L P4 ;
@ Measured items

Angle : interior angle of the reference line and the line to measure. A1
A1 P3 Length : length of evaluation length L, projected on a line perpendicular
to the reference line. PA

VT
P2
P1

4 click [PerpLn 2].

2 Move the XY stage to align the center of the

cross line over the first point on the reference 1 Click [ParaLn 2]
line. 7
2 Move the XY stage to align the center of the

3 Click [Define point]. cross line over the first point on the reference =
line. e

7]

c

)

4 Align the center of the cross line over the
second point on the reference line and click
[Define point].

W

Click [Define point].

This defines the reference line. 4 Align the center of the cross line over the
second point on the reference line and click
5 Align the center of the cross line over the [Define point].
first point on the measurement line and click This defines the reference line.
[Define point].
This defines the measurement line. The [Set evaluation length] 5 Align the center of the cross line over the
dialog box appears. first point on the measurement line and click
. . [Define point].
6 Align the center of the cross line over the o i :
This defines the measurement line. The [Set evaluation length]

second point on the measurement line and dialog box appears.
click [Define point].
6 Align the center of the cross line over the

7 Enter the evaluation length and click [OK]. second point on the measurement line and
click [Define point].

Set evaluation length
Eralacenlenoty 1000005 pm 7 Enter the evaluation length and click [OK].
o Set evaluation length
This displays the results in the measurement results window. Evaluation length: 100.000%  pm

Reference J  When specifying the line, you can perform [T] “Multiple

Point Input” (Page 7-76). oK

This displays the results in the measurement results window.

l When specifying the line, you can perform [[1 “Multiple
Point Input” (Page 7-76).
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Deleting Point/Intersection Coordinate

Delete the selected measurement line. Point (POint/InterseCt CoordinateS)
Delete
X Finds the coordinates of a specified point.
Point
Deleting All
@ Points to specify
x Point P1
Deletes all measurement lines. H
Del Al @ Measured items
X-coord: X coordinate of point.

Y-coord: Y coordinate of point.
Coordinate D: Distance in a straight line from origin.
Y

P1

1 click [Point].

Move the XY stage over the point.

N

3 click [Define point].

This defines the point and displays the results in the measurement
results window.

Midpoint (Point/Intersect Coordinates)

ainses|\ \]

){x Measure the coordinates of the midpoint of two specified
Midpoint | | Points.

@ Points to specify
Points: P1, P2
@ Measured items

X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.
Y

P2

XY

X

Click [Midpoint].
Move the XY stage over the point.

Click [Define point].

N WOWIN =

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) Line to Circle Intersection (Point/
Intersect Coordinates)
+ Measure the coordinates of the intersection of two
tn-Ln specified linee. y@ Measures the coordinates of the intersection of a

Ln-Cir specified line and circle.

@ Points to specify

First line: P1, P2 (multi-point input allowed) \, Point  Although the line and circle do not actually intersect,
Second line: P3, P4 (multi-point input allowed) the measurement will take place as long as an
. Measured items extension of the line does intersect.

X-coord: X coordinate at intersection. . .
Y-coord: Y coordinate at intersection. . Points to speclfy
Y Line: P1, P2 (multi-point input allowed)
P3 P2 Circle: P3, P4, P5 (multi-point input allowed)
b1 @ Measured items
XY P4 X-coord: X coordinate at intersection.
Y-coord: Y coordinate at intersection.
Y
X P5 P2
. P1
1 click[Ln - Ln].
P4
2 Move the XY stage to align the intersection of P3 X

the cross line over the first point on the line.
1 ciick [Ln-Cir].
3 click [Define point].
2 Move the XY stage to align the intersection of

4 Align the intersection of the cross line over the cross line over the first point on the line.
the second point on the line and click [Define
point]. 3 Click [Define point].

This defines the line.

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.

ainses|\ \]

Reference J When specifying the line, you can perform [T “Multiple - . .
|| eference Point Input’ (Page 7-76) 5 AI|.gn the cent.er of the cross line over the.flrst
point on the circumference and click [Define
point].

6 Align the center of the cross line over the
second point on the circumference and click
[Define point].

7 Align the center of the cross line over the
third point on the circumference and click
[Define point].

This defines the circle and displays the results in the measurement
results window.

l When specifying the line or circle, you can perform [[]
“Multiple Point Input” (Page 7-76).
This tool measures the intersection closest to P5 (or
the last point defined if entering multiple points).
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Circle to Circle Intersection (Point/ Multiple Point Input

Intersect Coordinates) Bl Multi-point input for lines

This method of input draws an average line of multiple points obtained
(9 Measures the intersection of two circles using the least-squares method. Measurements are done with this
Cir-Cir ’ 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

@ Points to specify zero.)
First circle: P1, P2, P3 (multi-point input allowed) Line parallel to.the average line "\‘ P2
Second circle: P4, P5, P6 (multi-point input allowed) Average line basedon  N-o____ O meeee P4dw
. least-squares method — la)

@ Measured items (average line) P e T —— | A —
X-coord: X coordinate at intersection. ) i J P1 P3 T
Y-coord: Y coordinate at intersection. Line parallel to the average line

v P5 In example above, the straightness is the total of the distance between

P1 and the average line, and P2 and the average line.
P6
P1 - - - -
Bl Multi-point input for circles

P4 This method of input draws an average circle of multiple points obtained
P3 using the least-squares method. The total distance (circularity) between

P2 the circle’s closest and farthest points from its center and the average
v circle is measured. (The circularity of a circle entered in three points will

. . L. be zero.)
1 Click [Cir-Cir intrsct]. o

2 Move the XY stage to align the center of
the cross line over the first point on the
circumference.

3 Click [Define point]. M Multi-point input procedure
7 4 Align the center of the cross line over the 1 Select the [Multi-pt input] check box.
second point on the circumference and click The letter “M” will appear on the measuring tool icons that support
§ [Define point]. multi-point input.
Q
: S
@ 5 Align the center of the cross line over the M

Circle

third point on the circumference and click
[Define point]. 2

This defines the first circle.

Click a measurement tool icon to select it.

11 “Measuring with the XY Stage (Measurement Tool)’ (Page 7-68)

6 Repeat steps 2 to 5 for the three points on the To stop using multi-point input and specify another line or circle,
circumference of the second circle click [CompMulti]. To stop using multi-point input and stop

measuring, click [Define multi-point input].
This defines the second circle and displays the results in the
measurement results window.

l When specifying the circle, you can perform []
“Multiple Point Input” (Page 7-76).
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XY Stage Measurement (Optional)

Option Settings

Option settings X

Cross line: u Thickness: Normal v

[J Edge detection

Point: Font...

Measurement line: - Thickness: Normal N

Background of wide image: ® Black O White

[ Save the image automatically when defining each point
File Fo JPEG TIFF

Hard disk\Documents Ref...

[J Capture a wide image when measurement starts
Show axes

Include results box in the saved image

OK 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 [XY stage
measurement] starts.

@ 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 results box in the saved image

This option saves an image of the currently displayed measurement
results dialog with the observation image.

ainses|\ \l
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XY Stage Measurement (Optional)

MEMO

ainses|\ \]
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How to Improve Images Easily

Increase Image Quality
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Start multi-lighting . . . .« .o+ v oo 8-10 2
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Optical Shadow Effect Mode

lOpticaI Shadow Effect Mode

This function allows the user to observe subtle, surface details that otherwise could not be seen.

About Optical Shadow Effect Mode Optical Shadow Effect Mode Settings

This captures multiple frames of an image in varying lighting angles.
Surface details normally difficult to observe can be accurately recorded
since the shadow differences are enhanced.

You can also confirm flaw states by combining with color images.

\, Point The Optical Shadow Effect Mode function cannot
be used with the following functions. Cancel these
functions before using the Optical Shadow Effect
Mode function:

¢ Anti-vibration

¢ Live depth composition

* Reflected light removal

* Relief

[10 yen coin (150x)]

1 Adjust the position of the object to be
observed and adjust the focus.
11 “Adjusting the Brightness and Focus” (Page 3-4)

2 Enable Optical Shadow Effect Mode on the
console or VHX MENU.

@ Operation on the Console
Press the [Opt-SEM] button on the console.

SCALE  ANTI-VIBRATION SPLITSCREEN MULTILIGHTING LIVEDEPTHUP|
o

O QO GO O
INCREASE
GEFLEWON) (nzsoumon) AUTOFOCUS (‘ "EC)
DEPTH
dunce Opt-SEM coeosToN 11 PAUSE
o-

KEYENCE

O

| DOWN <<<_ )»> UP

2

’L

@ Operation from the VHX MENU
Click [Increase image quality] and click [Optical Shadow Effect Mode].

+

~\ ﬂ %
Increase image

Optical Shadow Effect
" Mode
quality

Increase image quality ~_NeJSec B ECEIAIEETVEL << Back

Optical Shadow Effect
Mode

CJHDR

=X confirmation

Shadow direction:

The Optical Shadow Effect Mode image appears in the observation
window and the detail setting screen appears.
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Optical Shadow Effect Mode

3 Adjust Optical Shadow Effect Mode details. ltem

[JHDR

Shadow direction:

Texture
enhancement:

@® Normal (monochrome)
O Color

O Texture color map

Balance:

Optical Shadow Effect
Mode

3 Depth Composition 3D

Function

Full ring i

Normal
(monochrome)/
Color/
+ Texture color map

50

Color comparison display

Item Function
When this check box is selected, the
HDR HDR effect will be added to the Optical
Shadow Effect Mode image.
[1J “About HDR” (Page 8-8)
Select the lighting method used in the
Full ring / Optical Shadow Effect Mode image.
Full coaxial The lighting which can be selected varies

according to the connected camera unit/lens.

Shadow direction

Select the Optical Shadow Effect Mode
image display method.

In the case of color/flaw color map,
display balance with the Optical Shadow
Effect Mode image can be adjusted.

¢ Normal (monochrome)

 Color

Select the lighting direction when
displaying an Optical Shadow Effect
Mode image.

The direction which can be selected

[Depth Composition
& 3D]

This produces a [] “Quick Composition
and 3D” (Page 9-4) display using the
Optical Shadow Effect Mode image.

varies according to the lighting method.
(If the Fully-Integrated (FI) head is used,
only “Upper-left/Upper-right/Lower-left/
Lower-right” can be used regardless of
the lighting method.)

¢ In the case of ring illumination

’QJ |_J

s | la
In the case of coaxial vertical

|

)| [ (=

1
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Optical Shadow Effect Mode

Color comparison display

Comparison display can be made easily between the color image and
Optical Shadow Effect Mode image.

1 Click [Color comparison display].

The observation windows appear by [Vertical Split] or [Horizontal
Split].

Vertical Split Horizontal Split

=y

If moving the position of the color image when
the color comparison display is active, the Optical
Shadow Effect Mode image will refresh after
moving.

2 Enable depth composition mode, if required.

If a part of image is out of focus, depth composition can also be
applied. If the depth composition is required, turn [Depth Comp
Mode] ON (yellow).

Perform composition, moving upward automatically.

Composition range...

» 3D Display

m}, Depth Comp Mode

l « Click [Composition range] to select the depth
composition range.

Composition range X

If the full image is not focused, use the
cross section to change the composition
range.

il
Pt

o 5

Close

« A 3D image can be displayed based on the Optical
Shadow Effect Mode image.
01 “View (3D display)” (Page 9-15)

@ About Scale/Comment

Markers or comments can be displayed by clicking [Scale/
Comment]. 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.

11 “Displaying Text and Markers (Comment)” (Page 6-4)

] “Displaying a Scale” (Page 7-25)

3 To exit the color comparison display, click
[Back].

Saving the Optical Shadow Effect

Mode image

1 Press the [REC] button or click [Rec] from the
on-screen menu options.
The [Rec] dialog box appears.

2 Select the [Optical Shadow Effect Mode data]

check box.
X
~| Lens power:
g X150 |
161524 jpg
_161549,jpg Properties...
_161955,jpg
_161956.pg [ Optical Shadow Effect Mode data)
_181830.jpg
_202445.jpg
222341 jpg
_233136.jpg
_005429 jpg
_013902,jpg
1022494

3 Select the folder and file format to be saved,
and enter the filename, and click [Save].

Turning off Optical Shadow Effect Mode

@ Operation on the Console
Press the [Opt-SEM] button again on the console.

@ Operation from the VHX MENU

Click [Optical Shadow Effect Mode] to release the activated state
(yellow).
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Optical Shadow Effect Mode

Other settings

These can be set when turning off Optical Shadow Effect Mode.
Other settings

White balance Lighting attachment...

@ White balance

Because Optical Shadow Effect Mode is used with the illumination
methods switched, white balance must be adjusted properly for each
illumination method. If no white balance is adjusted, click [WHITE
BALANCE] to set.

@ Lighting Attachment

When using VH-Z100R/T and VH-Z100UR/UT, Optical Shadow Effect
Mode settings by the ring illumination unit (OP-88164) can be made.
Confirm the lighting attachment mounting, and turn on [Use the ring
light attachment].

Settings

Check the mounting of the lighting
attachment.

[J Use the ring light attachment

About Optical Shadow Effect Mode
data file

After it is saved, | is displayed in the lower right corner of the

thumbnail of the Optical Shadow Effect Mode data file.
You can manipulate the image and change the shadow direction by
playing the Optical Shadow Effect Mode data file from an album.

Kjjenb abew; aseasou|
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Removing Glare (Reflected light Removal)

IRemoving Glare (Reflected light Removal)
This function easily removes glare from an object that reflects light heavily.
\, Point These functions cannot be used together with the

following functions.

* HDR function .
« Live depth composition @ Operation on the Console

* Relief Press the [REMOVE REFLECTION] button on the console.

Glare removal

WH

REMOVE INCREASE
REFLEC[IDNW (ﬁmuﬂun) (“”mFOG"S) (. REC )
u

IMAGE
STITCH

" DOWN << O UP_|

. - - o=
DEPTH
V-SEM COMPOSITION 1l PAUSE
230 o-

KEYENCE

Either [Glare removal] or [Ring removal] will be activated, depending on
your selection.

This function prevents a part of image from becoming excessively bright [ ) Operation from the VHX MENU
by composing multiple images having different sensitivities.

Ring removal

o
1 N\ #
L] .
Increase image Remove reflection

quality

The screen to select [Glare removal] or [Ring removal] appears.

2 Select the best image, and click [Start in the
selected mode].

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 those with the glare elimination.

\, Point  This function cannot be used with lens provided only
with full coaxial illumination.

The reflected light removal image automatically adjusted appears
in the observation window and [Reflection removal parameter]
appears.
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Removing Glare (Reflected light Removal)

Adjusting reflected light removal Turning off reflected light removal

@ Glare removal @ Operation on the Console
Press the [REMOVE REFLECTION] button again on the console.

@ Operation from the VHX MENU
Click [REMOVE REFLECTION] to release the activated state (yellow).

Remove reflection

® Glare removal

O Ring removal

Brightness: 5'0 Other settings

These can be set when releasing reflected light removal.

=¥ Depth Composition & 3D N
i |
Lighting attachment
Item Function
Brightness Adjusts the image brightness.
This produces a [I1 “Quick Composition and @ Lighting Attachment

Depth Composition . - .
[bep & 30? 3D" (Page 9-4) display using the glare When using VH-Z100R/T and VH-Z100UR/UT, the reflected light
removal image. removal settings by the ring illumination unit (OP-88164) can be made.
. Confirm the lighting attachment mounting, and turn on [Use the ring
@ Ring removal light attachment].

Settings

Remove reflection
Check the mounting of the lighting
© Glare remaoval attachment.

® Ring removal [J Use the ring light attachment

Weak

Strong

3 Depth Composition & 3D

Kjjenb abew; aseasou|

Item Function

Effect level can be selected.

Weak/medium/ The ring elimination is shown with a still image
strong and the image is renewed every time when

the stage movement is detected.

This produces a [T][Quick composition and
3D] (Page 9-5) display using the ring removal
image.

[Depth Composition
& 3D]
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Increase Resolution (HDR)

llncrease Resolution (HDR)

Parts that are difficult to inspect under normal observation can be observed in great detail with the HDR function.

About HDR HDR Settings

The HDR function captures multiple frames of an image in varying
degrees of brightness by varying the shutter speed. \, Point  While the HDR function is in effect, some features will
These are composed into a single high-resolution image. Capturing a not be available.

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. 3 Adjust the position of the object to be

\, Pont The HDR function cannot be used with the following observed and adJUSt the focus.

functions. Cancel these functions before using the 1 “Adjusting the Brightness and Focus” (Page 3-4)
HDR function:

* Reflected light removal
¢ Live depth composition
¢ Relief

4 Enable HDR on the console or VHX MENU.

@ Operation on the Console
[ ) Objects that cause glare Press the [INCREASE RESOLUTION] button on the console.

[Coil (20x)]

- W
REMOVE INCREASE
REFLECTION nssmunou\ (Aurcrccus ® ReC
u
- - K - o-
\TH
IMAGE
Jaace om-sEM) kt poson 11 PAUSE
o-

KEYENCE

DOWN << X)) UP

\:\\N\‘Wﬂy;‘,_

@ Operation from the VHX MENU

Click [Increase image quality] and click [Increase resolution].

\ o
. . : Ny
@ Objects with few gradation levels. Ineasemage & Increase resolution
[Inkjet paper (300x)]
(%9 ) Multi

i

Increase image quality << Back

———a
Confirmation
Brightness: 50
= v +

The HDR image automatically adjusted appears in the observation
window and the [HDR parameters] appears.
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Increase Resolution (HDR)

5 Drag the sliders left or right as needed to . .
adjust each item. Saving HDR images

1 Press the [REC] button or click [Rec] from the
on-screen menu options.
Brightness: <0 The [Rec] dialog box appears.
= L +
2 Select the [Save HDR Info] check box.
Texture: 50
= v + .
Contrast: 50
— ' + ~ | Lens power:
_161955,jpg X80
Color tone: 50 _161956.jpg
- ] + _181830.jpg Properties...
_222341,jpg
_233136,jpg Save HDR data
[ Retain setting values Default _004837 jpg
_005429,pg
_010904.pg
3 Depth Composition 3D _013902.jpg
_014439.jpg
_183342,jpg
3 Select the folder and file format to be saved,
— and enter the filename, and click [Save].

Item Function
Brightness Adjusts the image brightness. Tu ming off the HDR function

Texture Adjusts the image texture. .
@ Operation on the Console
Contrast Adjusts the contrast of the image. )
Press the [INCREASE RESOLUTION] button again on the console.
Color tone Adjusts the color intensity of the image. .
@ Operation from the VHX MENU
Retain setting The HDR parameters are held even after . .
values the HDR are terminated. Click [HDR] to release the activated state (yellow).
[Default] Clicking the button returns the settings to

the automatically set values.

This produces a ] “Quick Composition
and 3D” (Page 9-4) display using the
HDR image.

Apply HDR Settings

This allows the user to apply previously used HDR settings onto a new
image.

[Depth Composition
& 3D]

Kjjenb abew; aseasou|

\ Pont These functions are only available when the saved
HDR files are played from the [Album].

1 Set a new target on the stage for observation.

2 Play the HDR image (Page 11-5) with the
desired settings using the album function and
click the [Apply HDR Settings] button. Images
will now be recorded with the same settings.
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Changing lllumination Direction (Multi-lighting)

Changing lllumination 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.

 Mutiighting il Start mult-ighting

This function can freely change the direction of illumination after
recording. This function allows you to observe changes in details that
could not be seen before.

i ¥

1 Enable the multi-lighting by console or VHX
MENU.

@ Operation on the Console
Press the console [Multi-lighting] button.

SOALE ANTIBRATON SPUTSGREEN WU NECEPTRVF)
° O ° O ° O ° EO y O

- - - K WH
REMOVE INCREASE
(REFLEG‘IION) (RESOIU“DN) (MHOFOCUS) ("
u

@ Operation from the VHX MENU
Click [Increase image quality] and click [Multi-lighting].

+
t\ ' & Increase resolt
Increase image

quality

DOWN <K< ) UP

Multi-lighting
@

The Multi-lighting setting screen appears.

The multi-lighting can be combined with other imaging features.

Image format Normal, Glare removal, and HDR

Type of Coaxial vertical, Partial coaxial, Combined, and
illuminations Ring illumination

Depth

o With or Without
composition
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Changing lllumination Direction (Multi-lighting)

2 Select a lighting type.

Generate images with the desired illumination.

| Coaxial light Settings...

« If only the ring illumination is used, clear the [Coaxial light] check

box.
¢ To change the coaxial light type, click [Settings] to show the

[Coaxial light setting] dialog box. For the combined illumination,

adjust the balance between ring and coaxial light.

Coaxial light setting X

Select a light

Full
coaxial

Partial
coaxial 1

ON

Mix Ring Coaxial

ON v

*) Adjust the lighting and click the 'OK" button.

oK Cancel

\, Point If [Full coaxial], [Partial coaxial 1], or [Mix] is
selected, it can be displayed brighter than
situation at the normal ring illumination. Adjust

the brightness properly by the [BRIGHTNESS] dial

on the console.

3 Select [Image format], and click [Start] after
adjusting the brightness.

O Normal

O Glare removal @® HDR

@ Image format

Generally, [Normal] is selected.

» To make height differences on surface and gradation of surface

clearer, select [HDR].
I “Increase Resolution (HDR)" (Page 8-8)

 To perform composition while suppressing surface glare, select

[Glare removal].
1] “Removing Glare (Reflected light Removal)” (Page 8-6)

\, Point * 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, click [WHITE

BALANCE] to set.
* When using VH-Z100R/T and VH-Z100UR/UT, the

multi-lighting by the ring illumination unit (OP-88164)
can be made. Click [Lighting attachment] to perform

settings.
(1] “Lighting Attachment” (Page 8-7)

Enable depth composition, if required.

If a part of image is out of focus, depth composition can also be
applied. If the depth composition is required, turn [Create a depth
composition image] ON.

Create a depth
composition image

Current position: 2895.50pm

Adjust focus to the top of the target
and set the maximum value.

—— U
Set upper ' P @
! >
7573.60um LS

Next, set the minimum value.

Set lower = H
3519.60um i W)

&

Click 'Execute’ after adjusting the brightness.

Execute

® Auto
O Pitch
100.00% pm
O No. of images
5. images

Move the FOCUS dial up and down to the upper limit of the object,
and click [Set upper].
Then, move to the lower limit of the object, and click [Set lower].

l The behavior of depth composition can be tuned finely
by [Vertical pitch].
The movement pitch by [Pitch], or number of images
to be composed by [No. of images] can be specified.

Click [Execute].
The multi-lighting will start.

o)

When creating depth composition images, the depth
composition is done for each illumination direction.

After completion, the multi-lighting image appears in the
observation window.
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Changing lllumination Direction (Multi-lighting)

Checking results

@ Light direction

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

Saving the multi-lighting image

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 [Save multi-lighting] check box.

X

107923 &

_161955,jpg X80
_161956.jpg
_181830.jpg Properties...
222341 jpg
_233136,jpg
_004837,jpg
_005429,jpg
010904 jpg
_013902,jpg
_014439,jpg
_183342,jpg

~| Lens power:

)

Save multi-lighting

0% Deg Longitude: | 3153 Deg

\, Point

207 Deg Longitude

Reset

An image illuminated from straight above can be converted to the full

coaxial or coaxial combined illumination image.

The balance of the ring illumination and coaxial vertical can be adjusted

by the slider.
@ Reset

The lighting way can be reset to the initial state.

@ 3D Display

This can be selected only when creating the depth composition images.
The 3D image is displayed based on the multi-lighting recording image.

11 “View (3D display)’ (Page 9-15)

@ Complete

Shift to the still image status.

Some operations such as measurement can be performed for the

recorded images.

- VHX-7000 User’s Manual -

3 Select the folder and file format to be saved,
and enter the filename, and click [Save].

Record images together with the multi-lighting
information.

Playback from the album allows you to check results
with different illumination direction.




Selecting an Image from 9 Different Settings (Optimize)

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.

Selecting the Best Image 3 Double-click the best image in the observation

window.

1 Adj USt the brightness’ magnification! and Select the optimal image from these 9 images
focus.

] “Changing the Lighting Method” (Page 5-3)

2 4§\ q
b
Multi-lightin
Increase image goj aHng

et

= =
=

quality

Update the image on the button with the image
that was last executed

O

The image is displayed in the observation window and operation
view under 9 different settings.

This displays the image in the full area of the window.

Clicking one of the 9 images on the [Optimize] tab

displays the observed image using those settings.

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.

Kjjenb abew; aseasou|
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Selecting an Image from 9 Different Settings (Optimize)

Settings of the 9 image types

No. Type

Description of the Settings

1 Normal mode

For observing using normal settings.

2 Normal mode + Light shift

For observing with partial illumination.
This emphasizes the minute height differences on the object.

3 Sharpening Image mode

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

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 Edge enhance

Edge enhancement makes scratches and minute features easy to observe by emphasizing the edges
in the image.

8 Monochrome

This effect allows observation without the influences of color.

9 Relief

The relief effect highlights areas of the image where the brightness changes, making it easy to observe
scratches and minute features.

Reference - Or details of the settings, refer to the following:

8-14

« Light shift [T “Changing the Lighting Method” (Page 5-3)

* Sharpening Image mode [] “Sharpening Image Mode” (Page 4-8)

¢ Glare removal [ “Removing Glare (Reflected light Removal)’ (Page 8-6)
« Edge enhance ] “Edge enhance” (Page 12-10)

¢ Monochrome ] “Monochrome” (Page 12-10)

* Relief ] “Relief” (Page 12-10)
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Types and Features of Depth Composition

ITypes 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.

v Live depth composition

] “Live Depth Composition” (Page 9-3)

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.

& " Quick composition and 3D

7 “Quick Composition and 3D” (Page 9-4)

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 composition and 3D], the image can be observed
in higher picture quality.

"\
TR

=

Fine depth composition

1 “Fine Depth Composition” (Page 9-9)

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.

o8

4

1 “Manual 3D Composition” (Page 9-13)

Manual 3D composition

©
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Using Depth Composition

IUsing Depth Composition
1 Adjust the focus to the lowest point of the

object using the FOCUS dial on the console.

sel

REMOVE
REFLECTION

IMAGE
STITCH

2 Start the live depth composition on the
console or VHX MENU.

DOWN < ) UP
| DOWN << ) UP

@ Operation on the Console

Press the [Live depth composition] button on the console.

SCALE  ANTI-VIBRATION SPLITSCREEN MULTILIGHTING LIVEDEPTHUP)

fekererore

- - - ‘
REMOVE INCREASE )
Gmecﬂon) (nesownon) (“‘m’ Focus) ® Rec )

LIGHT SHIFT

b/

:

- o
DEPTH
IMAGE
( anen ) (ont-sEM ) (mmw) n PAUSE)
°

KEYENCE

O

LIGHT

@ Operation from the VHX MENU

Click [Depth UP] and click [Live depth composition].
Turn [Auto Comp Mode] on (yellow).

o wpy [ -

Depth UP v Live depth composition

-,
P g Quick comp

{

Perform composit: . o matically.
Images are acquired at different focal planes instantly and Wi
the depth composition image is displayed automatically.

>
C

3.,:; Auto Comp Mode v

The Z-axis stage moves and the depth composition image is
displayed in the observation window.

dn ydag

ReferenceJ * 10 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).

\, Pont The live depth composition can be performed only
when using VHX-S770E/S750E/S660E/S650E/S600E/
S550E/S500E.
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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.

\

Point

When the depth composition completes, a guide
indicating the object silhouette appears on the
right side of lens’ movement adjusting button.

If the upper limit is not above the silhouette, you
may broaden the composition range by pressing
the lens’ movement adjusting button.

If the full image is not focused, use the cross section to Composition
change the composition range.

range: Large

e

s 3D Display

Composition
range: Small

To display the 3D image, click [3D Display].
] “View (3D display)” (Page 9-15)

Quick Composition and 3D

Depth composition is performed by simply moving the focus from the
lowest point to the highest point of the area to be observed. By moving
the focus at a fixed speed, height information is available when the
image is in focus which makes 3D observation possible.

Using the powered Z-axis to move the
lens height from the bottom to the top,
produces a depth composition image.
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Using Depth Composition

- - - Select [l f t], then click [Exec C .
Moving the Z-axis automatically 3 elect [Image format], then click [Exec Comp]

The Z-axis motorized stage, such as VHX-S770E/S750E, is required. When clicking the 'Exec Comp' button, the stage starts to move.
£

=
DEPTH
COMPOSITION
&3D I

\ 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 to use in the status bar. & Exec Comp
11 “Preparing to Measure” (Page 7-4)

@® Normal O Optical Shadow Effect Mode
[ Remove Blur HDR
O Glare removal O HDR

@ Image format
. Simple mode Generally, [Normal] is selected.
« To display clearly surface details like subtle flaws that otherwise
could not be seen normally, select [Optical Shadow Effect Mode].
1 Start [Quick composition and 3D] on the L1 “Optical Shadow Effect Mode (Page 8-2)
« To perform composition while suppressing surface glare, select
console or VHX MENU. [(Glare removal].
. [ “Removing Glare (Reflected light Removal)” (Page 8-6)
® 0peratl°n on the Console * To make height differences on surface and gradation of surface
Press the [Depth Composition & 3D] button on the console. clearer, select [HDR].
[ “Increase Resolution (HDR)” (Page 8-8)

SOHE ATEATON SPUTSORGEN TGN LVEDGTTHUR « If the Fully-Integrated (F1) Head is used and blur is found
O O O O OJ because of the surface glare, select the [Remove Blur] check

o )

— WHITE BALANGE box
REMOVE INCREASE AUTOFOCUS ® REC
(REFLECTWN) ("ES’JW“"”) ( ) ( ) UGATSHFT Reference )  YOU can also set [HDR], [Glare removal] and [Optical

Shadow Effect Mode] in advance before executing

————
MaAGE optsEm COSESEGM I PausE L [Quick composition and 3D].
STITCH i 23D °O

When the depth composition is complete, the depth composition

FEYENCE image appears in the observation window.

l » When the recording attains to the top of the sample,

[ ) Operation from the VHX MENU press the [Depth Composition & 3D] button on
the console, or click [View composition results] to
Click [Depth UP] and click [Quick composition and 3D]. complete the depth composition.
S * To stop midway and redo the depth composition
# ¥ from the beginning, click [Reset].
Quick composition and 3D
Depth UP v

When reaching the top, click 'View composition results'.

Complete the composition and display the results.
DI o
il Fine depth

-
- ™
j i -

2 Adjust the focus to the lowest point of the o
object using the FOCUS dial on the console. o " =]
 View composition results O Reset 5."
*) For composition start or completion, the '‘Depth c
Perform composition automatically. Composition & 3D' button on the console o

(Move to lower limit first) can also be used.

tﬁ @ 4 Confirm the depth composition results.

Depth UP .. Result display << Back

Depth composition is completed.

\.J 3D Display

SCALE
© O ©¥ 12D display (depth composition image)

REMOVE
v Fisave

« To display the 3D View, click [3D Display].
( i [0 “View (3D display)’ (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

« If [HDR] is selected in [Image format], the HDR parameter can
be adjusted.
[T “HDR Settings” (Page 8-8)

« To save the depth composition image, click [Save].

DOWN € > UP

DOWN << X)) UP

5 ciick [Back].
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Using Depth Composition

Hl Detail mode

1 Start [Quick composition and 3D] on the

console or VHX MENU.

@ Operation on the Console

Press the [Depth Composition & 3D] button on the console.

SCALE  ANTIVIBRATION SPLITSCREEN MULTILIGHTING

o o o

(o

SES)

WHITE BALANCE

REMOVE INCREASE O
REFLECTION RESOLUTION AUTOFOCUS ® REC
LIGHT SHIFT

DEPTH
IMAGE -
i) Opt-SEM mmmw\ ]

o
LGHT
PAUSE
o

KEYENCE

@ Operation from the VHX MENU

Click [Depth UP] and click [Quick composition and 3D].

Depth UP

Quick composition and 3D

'«

»!

‘I

Fine demhm

2 Click [Detail mode].

Detail mode

3 click [Settings].

Set the composition method and composition

Move up from current position

Pitch: Auto 556.00pm

Settings... Current position:

range.

8433.60um

The [Z stage settings] dialog box appears.

4 Select [Move up from current position] for the
move mode and [Auto] for the vertical pitch.

Z stage settings

[0} Move up from current position )

O Lower to upper limit

A

8

=S} —=
8 8

8 =]

B8

v v

O Pitch
100.00% pm

No. of images

Set upper

Current position:

Set lower

Opr

10505.50um

Close

Reference ) * You can also select [Lowlimit to Uplimit] at [Move
mode]. Set the Z stage movement position by [Set

upper] and [Set lower].
« [Vertical pitch] can be set by [Pitch] or [No. of

images].

5 ciick [Close].

The [Z stage settings] dialog box closes.
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Using Depth Composition

6 Select [Image format], then click [Exec Comp].

When clicking the 'Exec Comp' button, the stage starts to move.

J Exec Comp

® Normal O Optical Shadow Effect Mode
[ Remove Blur HDR
O Glare removal O HDR

@ Image format

Generally, [Normal] is selected.
« To display clearly surface details like subtle flaws that otherwise

could not be seen normally, select [Optical Shadow Effect Mode].

1] “Optical Shadow Effect Mode” (Page 8-2)

 To perform composition while suppressing surface glare, select
[Glare removal].
1] “Removing Glare (Reflected light Removal)” (Page 8-6)

» To make height differences on surface and gradation of surface
clearer, select [HDR].
I “Increase Resolution (HDR)" (Page 8-8)

« If the Fully-Integrated (FI) Head is used and blur is found
because of the surface glare, select the [Remove Blur] check
box.

Reference J You can also set [HDR], [Glare removal] and [Optical
Shadow Effect Mode] in advance before executing
[Quick composition and 3D].

When the depth composition is complete, the depth composition
image appears in the observation window.

l « When the recording attains to the top of the sample,

press the [Depth Composition & 3D] button on the
console, or click [Stop Capture] to complete the
depth composition.

« To stop midway and redo the depth composition
from the beginning, click [Reset].

When reaching the top, click 'Stop Capture'.

7 Confirm the depth composition results.

Depth UP Result display << Back

Depth composition is completed.

\:a 3D Display

¥ 2D display (depth composition image)

ﬁ Save

« To display the 3D View, click [3D Display].
] “View (3D display)” (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

« If [HDR] is selected in [Image format], the HDR parameter can
be adjusted.
1] “HDR Settings” (Page 8-8)

 To save the depth composition image, click [Save].

8 ciick [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 support the automatic
lens/zoom recognition function, it must be registered
before executing composition. Specify the lens power
to use in the information view.

7] “Preparing to Measure” (Page 7-4)

1 Start [Quick composition and 3D] on the
console or VHX MENU.

@ Operation on the Console

Press the [Depth Composition & 3D] button on the console.

SCALE  ANTIVIBRATION SPLITSCREEN MULTILIGHTING quDEPmuP
O ° O ° O 0
- - - mez
REMOVE INCREASE
REFLECTION RESOLUTION AUTOFOCUS ® Rec
uewsmrr
IMAGE DEPTH uaw
dnce Opt-SEM oowosmon || PAUSE

KEYENCE

@ Operation from the VHX MENU
Click [Depth UP] and click [Quick composition and 3D].

(o

<& -—) -3
Quick compesition and 3D
Depth UP v
& .
) Fine depth!
-

2 Confirm the lens magnification, and click
[Close].

Lens power confirmation X

1 Check that the lens power that is being
“ used for observation is the same.

Lens power: X20 v

Close

3 Adjust the focus to the lowest point on the

object.
Move the Z stage to bring the !
target
bottom into focus. I '
]
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Using Depth Composition

4 Set height range for the sample.

Click the 'Exec Comp' button,
and shift the point of focus to the
top.

Z
DEPTH
CCOMPOSITION
&3D |

3 Exec Comp

Approximate height to move for 1 sec: 1000.00% pm

@ Approximate height to move for 1 second

Enter the approximate speed for the lens movement.
Enter a value according to the Z-axis height to be moved manually.

5 Click [Exec Comp] and move the lens from the
bottom plane of the sample to the top plane.

Click the 'Exec Comp' button,
and shift the point of focus to the
top.

3 Exec Comp

Move it with the speed set at step 4.

l A progress bar will appears. Move the stage while
the progress bar is moving.

* When the recording attains to the top of the sample,
click [View composition results] to complete the
depth composition.

 To stop midway and redo the depth composition

from the beginning, click [Reset].

":; View composition results G Reset

6 Confirm the depth composition results.

Depth UP Result display << Back

Depth composition is completed.

;( 3D Display

2F 2D display (depth composition image)

E Save

« To display the 3D View, click [3D Display].
1 “View (3D display)” (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

« If [HDR] is selected in [Image format], the HDR parameter can
be adjusted.
] “HDR Settings” (Page 8-8)

« To save the depth composition image, click [Save].

7 Click [Back].
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Using Depth Composition

Fine Depth Composition Moving the Z-axis automatically

This method captures multiple images in focus at different heights,

The Z-axis motorized stage, such as VHX-S770E/S750E, is required.

performs depth composition to produce a single, focused image and \, Point If the lens being used does not support the automatic

then composes and displays a 3D image.
Even if the Z axis is moved manually, the height information is explicit
so that images can be composed in high picture quality.

1st shot

2nd shot

2c

4« ;

lens/zoom recognition function, it must be registered
before executing composition. Specify the lens power
to use in the status bar.

[ “Preparing to Measure” (Page 7-4)

1 Adjust the focus to the lowest point of the
object using the FOCUS dial on the console.

DOWN < ) UP
| DOWN << ) UP

REMOVE
REFLECTION

IMAGE
STITCH

lick [Depth UP] from the VHX MENU and

click [Fine depth composition].

Last shot

e Fine depth composition
Depth UP =
on
“; Manual 3C

After depth composition...

3 click [Settings].

Set the composition method and composition range.

Move up from current position Up lim ‘ 21304.37um

Pitch: Auto 556.00pm Low lim

Settings... Current position: 7972.30pm

Th

- VHX-7000 User’s Manual -
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Using Depth Composition

4 Select [Up from current] for the Move mode When the depth composition is complete, the depth composition

and [Auto] for the vertical pitch image appears in the observation window.

Reference * When the recording attains to the top of the
sample, click [Exec Comp]. When a confirmation

dialog appears, click [Yes] to execute the depth
composition by captured image.

® Move up from current position VHX

O Lower to upper limit

Z stage settings

Do you want to compose the images selected so far?

El A Yes No

Set upper ¢ You can perform the batch saving/all deleting for
L - the captured image. After deleting all, click [Start
D capture] again.
8 Current position:
§ 2518.90pm When finishing capturing up to the top, click 'Exec Comp'.
*) Only in the case of 'Move up from current position'

aa B= Set lower 2
=] J Exec Comp
¥ v

No. of images : 7

O Pitch
100.005| pum ﬁj
No. of images Block Save mage 002
58 <

£z

]

L=
Close Del All

Reference ) ® You can also select [Lowlimit to Uplimit] at [Move
mode]. Set the Z stage movement position by [Set

upper] and [Set lower]. C . e
7 onfirm the depth composition results.

« [Vertical pitch] can be set by [Pitch] or [No. of images]. P P
Depth UP Result display << Back

5 click [Close]. Depth composition is completed.

The [Z stage settings] dialog box closes. s 3D Display

©¥ 2D display (depth composition image)

6 Select [Image format], then click [Start capture].

E Save

When clicking the 'Start capture' button, the stage starts to move.

« To display the 3D View, click [3D Display].

q SHEI EpRe [ “View (3D display)” (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

« If [HDR] is selected in [Image format], the HDR parameter can

@® Normal O Optical Shadow Effect Mode be adjusted
HDR [J“HDR Settings” (Page 8-8)
© Glare removal O HDR  To save the depth composition image, click [Save].
@ Image format 8 Click [Back].
Generally, [Normal] is selected.
 To make height differences on surface and gradation of surface Reference )  TO recreate the depth composition image, click [Back].
clearer, select [HDR]. Delete all the ggptqred images before recreating the
[IJ “Increase Resolution (HDR)” (Page 8-8) depth composition image.

» To perform composition while suppressing surface glare, select
[Glare removal].
] “Removing Glare (Reflected light Removal)” (Page 8-6)

 To display clearly surface details like subtle flaws that otherwise
could not be seen normally, select [Optical Shadow Effect Mode].
[1] “Optical Shadow Effect Mode” (Page 8-2)

Reference J  YOu can also set [HDR], [Glare removal], or [Optical
Shadow Effect Mode] in advance before executing
[Fine depth composition].
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Using Depth Composition

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 support the automatic
lens/zoom recognition function, it must be registered
before executing composition. Specify the lens power
to use in the status bar.

11 “Preparing to Measure” (Page 7-4)

1 Click [Depth UP] from the VHX MENU and
click [Fine depth composition].

-—) s
1) Fine depth composition
Depth UP -

()
- Manual 3C

2 Confirm the lens magnification, and click
[Close].

Lens power confirmation 3

) Check that the lens power that is being
" used for observation is the same.

Lens power: X20 -

Close

3 Adjust the focus to the lowest point on the
object.

Bring the bottom of the target into

[ &,

4 Set [Rec interval], and select [Image format].

Enter the recording interval for the Z-direction, and raise it by
the recording interval and then click the ‘Capture’ button.

Rec intrvl: (1000 V| pm

@® Normal O Optical Shadow Effect Mode

HDR

O Glare removal O HDR

@ Rec interval

To account for depth-of-field variation caused by the magnification
used, enter an appropriate recording pitch.

@ Image format

Generally, [Normal] is selected.

« To make height differences on surface and gradation of surface
clearer, select [HDR].
[T “Increase Resolution (HDR)” (Page 8-8)

« To perform composition while suppressing surface glare, select
[Glare removal].
1 “Removing Glare (Reflected light Removal)” (Page 8-6)

 To display clearly surface details like subtle flaws that otherwise
could not be seen normally, select [Optical Shadow Effect Mode].
[ “Optical Shadow Effect Mode” (Page 8-2)

Reference )  You can also set [HDR], [Glare removal], or [Optical
Shadow Effect Mode] in advance before executing
[Fine depth composition].

5 Press the [REC] button on the console, or
click [Capture].

This will save the current image.

6 Move the lens by the amount specified as the
recording pitch in step 4.

7 Repeat steps 5 and 6 until you have captured
the highest point of the object in focus.

Capture
No. of £
images : 4 S
= 1
Block Save ;
A
€= Z&
o=
Del Al AL
Item Function
Names the captured images and save them
Block Save in a batch. The destination folder, file name
prefix, and image format can be specified.
Delete All Deletes all captured images.

Deletes the selected images. Multiple
selection is available.

Moves the capturing position for the
selected image up or down.

Sorts the images by name in ascending or
descending order.
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Using Depth Composition

8 click [Exec Comp].

3 Exec Comp

9 Confirm the depth composition results.

Depth UP .. JCENEUESEW << Back

Depth composition is completed.

;) 3D Display

8 2D display (depth composition image)

ﬁ Save

» To display the 3D View, click [3D Display].
[J“View (3D display)” (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

« If [HDR] is selected in [Image format], the HDR parameter can
be adjusted.
[7]“HDR Settings” (Page 8-8)

» To save the depth composition image, click [Save].

10 ciick [Back].

l To recreate the depth composition image, click [Back].
Delete all the captured images before recreating the
depth composition image.
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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.

DOWN € ) UP
DOWN << ) UP

DOWN € > UP
DOWN << X)) UP

l « This function is not applicable to manual Z stages.
 This function cannot be used together with the [HDR] or
[Glare removal].

1 Click [Depth UP] from the VHX MENU and
click [Manual 3D composition].

# o

Depth UP v

Manual 3D composition

cick

2 Click [Start composition].

Click the 'Start Comp' button and use the focus dial on the
console

to move the z stage.
@

3 Move the focus dial up and down within a
range you want to compose.

DOWN < > UP |

. DOWN << ) UP

You may move up and down repeatedly.

l Reference )

* A progress bar will appears. Move the stage while
the progress bar is moving.

 To stop midway and redo the depth composition
from the beginning, click [Reset].

4 Click [View composition results].

Move the focus position up and down. When the entire screen
is focused,
click the 'View Composition Results' button.

o o
[ 0‘::, View composition results ] O Reset

*) The 'Depth Composition & 3D' button on the console can
also be used.

5 Confirm the depth composition results.

Depth UP .. JECHEENEW << Back

Depth composition is completed.

\:a 3D Display

5 2D display (depth composition image)

ﬁ Save

« To display the 3D View, click [3D Display].
[J “View (3D display)” (Page 9-15)

« Clicking [2D display (depth composition image)] discard the 3D
data to display the depth composition image.

 To save the depth composition image, click [Save].

6 Click [Back].
[ Treterence

To recreate the depth composition image, click [Back].
Delete all the captured images before recreating the

depth composition image.
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3D MENU

3D MENU

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.

&
View

¥

Shape correction

Paint height

@

Profile

Volume

Raughness

o

Lighting

=

Side Album

VHX MENU »
- scale
G spiit screen
1% Comment
3D Depth comp image
® Normal
) Monochrome
© Height/Color
Color map...
Height adjustment: 100
v
3D Compare
Wide-view
HDR Adj.

Opt-SEM adjustment

Oz [ Rotation guide

€< Back

Reset position

& | View

View

Sets the 3D image display method.

@ Display settings
1 “Playing Back and Saving 3D Images” (Page 9-15)
J “Playing Back and Saving 3D Images” (Page 9-15)
[0 “Playing Back and Saving 3D Images” (Page 9-15)

@ Details

1] “Details (3D Compare/Wide-View/Display Adjustment/Fix Z/Rotation
Guide)” (Page 9-19)

.| Shape correction

~

shape correction| This function corrects the tilt of a 3D image for display.
11 “Playing Back and Saving 3D Images” (Page 9-15)

01 “Playing Back and Saving 3D Images” (Page 9-15)

Point height

This function can measure a height of 3D images by simple
operations.
[11“3D MENU” (Page 9-14)

Al

Point height

Profile

&

Profile

3D measurements allow you to measure cross-sections of 3D
images.
I1“3D MENU” (Page 9-14)

9-14

Volume

©

Volume

This function allows you to measure volumes and surface areas
of 3D images.
[I1“3D MENU” (Page 9-14)

4 | Roughness
Roughness | Roughness of 3D images can be measured.
1 “Names and Functions in the Window” (Page 9-26)

11 “Playing Back and Saving 3D Images” (Page 9-15)

«¢ | Lighting

Lighting

This function allows you to perform observation by applying
virtual lighting on the 3D image.
1“3D MENU” (Page 9-14)

Side Album

This function allows you to display the side album to select
images to be viewed on the observation window. This is the
same function as the side album on the VHX MENU.

11 “Side Album” (Page 11-15)

&

Side Album
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View (3D display)

fview (3D display)
Saving 3D Images

Playing Back 3D Images

3D playback automatically displays a 3D image. 3D images saved in
the album are played in 3D.

1 =%

Album

2 Select any 3D image from the images stored
in the album to click [Playback].
The [Confirm playback of 3D image file] dialog box appears.

3 click [3D playback].

Confirm playback of 3D image file X

Select playback method of 3D image file.

I 3D playback | BN 2D playback

\, Point

If the [3D image file] of [Show confirmation
message for the playback method] is turned off

in the Album [Options], the 3D playback will start
without displaying [Confirm playback of 3D image
file].

[11“Playing Files” (Page 11-5)

l » The 3D symbol appears on thumbnails for 3D

images.
The 3D symbol appears in the preview information
window.

» To exit the [3D display], click [Back to VHX MENU]
at the bottom right of the screen.

« If you select [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.

Saving the image observed in 3D to the hard disk.

1

%ack to VHX MENU
~

'2_% Save I " Color/Unit l

&

The [Rec] dialog box appears.

2 Select the [Save 3D data] check box.

_161955,jpg
_161956,jpg
_181830,jpg
_222341jpg
_233136,jpg
_004837 jpg
_005429,jpg
010904 jpg
_013902,jpg
_014439.jpg
_183342,jpg

102922

~| Lens power:
X30

Properties...

Save 3D data

3 Enter the file name and click [Save].
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View (3D display)

Manipulating the 3D View Turn

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

s

9-16

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.)

If the image falls outside the view while manipulating
it, click [Reset position] or double-click the right
mouse button. This will return the view to its initial
state.

[Fixz [ Rotation guide

Reset position

The speed used to turn, zoom, and move an image is
proportional to the speed at which the mouse is dragged.

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 continuous zooming in, 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 out, 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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View (3D display)

View Settings of 3D Display/Height

Adjustment

Performs the view settings of 3D images and height adjustment.

»;T Scale

,E] Split screen

Comment

3D Depth comp image

@® Normal
O Monochrome

© Height/Color

Color map...

Height adjustment: 100

Split screen

Displays the 3D image observation window as split screens.

1 Click [Split screen].

2 Select the split method.

® OFF

O Vertical Split

O Horizontal Split
O Quarter Split

AV QYIS NI ISRV Split screen/Zoom << Back

] “Split Screen /Zoom” (Page 6-2)

Scale

Displays a scale on the 3D image.

1 click [Scale].

2 Select [ON].

O OFF 2

®ON Q

The [3D 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 “e” and “m” on the Y-axis of the scale.
Turn the image for a better view.

l [2D scale] is displayed when displaying the depth
composition image on the 3D MENU.
1 “Displaying a Scale” (Page 7-25)

Comments

Add a comment to the 3D image.

1 Click [Comment].

2 Select a tool to add a comment.

O ©m o

Comment Circle Rectangle Ellipse
/ s X
Arrow Arrow/Text Delete Del All

Line color: - Thickness: Normal v

Date Time

Lens name Display power

Comment...

VHX MENU  Display m << Back

Tilt angle Microscope Magpnification...

] “Displaying Text and Markers (Comment)” (Page 6-4)

dn ydeq

Switch display (3D/Depth composition
image)

Switch the image displayed on the 3D MENU observation window.

3D Depth comp image

@® None O Mesh O Cross
O Bar O XyBar
Scale Width: |500.00 v um

Enabled range: 69.72 to 6971.68

Reset Pos
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View (3D display)

Display settings Height

The 3D image can be displayed in monochrome or height/color. This option changes the display scale in the height direction of the 3D
image.
. Monochrome disp|ay To view by extending the height from a reference value of 100, drag the

slider to the right.

1 Select [Monochrome].

O Normal

onochrome

© Height/Color

This option removes the surface texture to make height differences
easy to understand. Combining it with the light simulation provides
clearer height differences.

H Height/Color display

1 select [Height/Color].

O Normal

O Monochrome

@® Height/Color

Height [ ] Color

Color map...

This enables the slide bar for [Height] - [Color].

* When moving the slide bar toward the [Height], color coding is
done according to the 3D image height.

* Moving it toward [Color] displays the color of the object.

@ Color map

Click [Color map] to adjust [Upper limit] and [Lower limit] of the
color display.

Color map. X

Upper limit
5410.995 pm

Lower limit
0.00% pm

Integrate the color map of multiple 3D images by splitting
screen.

Max.-Min.

OK Cancel
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View (3D display)

Details (3D Compare/Wide-View/Display

Adjustment/Fix Z/Rotation Guide)

3D Compare
Wide-view
HDR Adj.
Optical Shadow Effect Mode adjustment

[Fixz [ Rotation guide

Reset position

3D File Comparison

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.

4 click [3D Compare].

[Compare] menu displays.

2 Click [Compare].

Left (main): Right (sub):
20181108_161955,jpg

Switch subfolder

Diff.

Link mode

Set Sync

The [Select a file for 3D comparison] screen appears.

3 Playback the 3D image for comparison.

Images are displayed in a row.

Main Sub

B Switching subfolder

Switching the sub image.

1 click [Switch subfolder].

The [Select a file for 3D comparison] screen appears.

2 Playback the 3D image to be displayed.

3 The screen returns to the 3D comparison
mode and displays the selected image as the
sub image.

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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View (3D display)

B Differential View

When [Diff.] is clicked, the differential view overlays the main and sub

image and highlights the height differences in color.

The left screen shows the sub image overlapped on the main image,
and the right screen shows the height differences highlighted in

graduated colors.

\, Point

lens, etc.

@ Manipulating the main image and sub image in link

mode

When releasing the difference view, click [Diff.] again.

Images intended for comparison should be recorded
under the same conditions, i.e., recording size, angle,

Manipulate the images by operating the mouse on the [Sub image]

shown on the right.

dn ydeqg

@ Manipulating only the main image

Operate the mouse on [Main image] shown on the left.
on the right screen cannot be turned or moved.

9-20

The main and sub images will both turn and move together.

The sub image

Link mode

When [Link mode] is clicked, linking the main and sub image allows you
to turn and zoom in and out of both images together. This automatically
matches the angle and magnification of the sub image to the main
image.

When releasing linked mode, click [Link mode] again.

Set Sync

Before linking the main and sub images for comparing, you can correct
recording differences, such as angle and position differences, and then
synchronize the two images.

Adjust the main image and sub image angles respectively to be
compared easily, and click [Set Sync].

This sets the current angle and position as the reference point for link
mode.

\ Point Set Sync cannot be used if [Link mode] is ON. Release

[Link mode] first, then perform [Set Sync].
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View (3D display)

Wide-view

This can be selected when displaying the depth composition image on
the 3D MENU.

The depth composition image is displayed in wide-view.

1] “Wide-View” (Page 6-10)

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.

HDR Adi.

This can be selected when displaying the 3D HDR image.

The HDR image is displayed, and the HDR parameter can be adjusted.

[T “HDR Settings” (Page 8-8)

Brightness: 50

= v +
Texture: 50

= v +
Contrast: 50

= y +
Color tone: 50

= v +

Default

Optical Shadow Effect Mode adjustment

This can be selected when displaying the 3D Optical Shadow Effect
Mode image.

The Optical Shadow Effect Mode image is displayed, and the display
method can be adjusted.

11 “Optical Shadow Effect Mode Settings” (Page 8-2)

Shadow direction:
*
21 L
S || 7
5

Texture 0

enhancement:

-
+

@® Normal (monochrome)
O Color

O Texture color map

Rotation guide

When this option is checked, the X, Y, and Z axes are shown when the
3D image is dragged.
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Shape correction

lShape correction

This function corrects the 3D shape to be the image that can be easily observed.

Tilt Correction

This function corrects the tilt of a 3D image for display.
This function is useful when observing or measuring height differences
on the surface of an object that lies at an angle.

\, Point If performing the tilt correction, HDR data is discarded.

4 Playback the 3D image.
] “Playing Back 3D Images” (Page 9-15)

-

2 I~
Tilt correction

(" cick

Sphere/cylinder correction

Shape correction

It becomes the referenc
comparing the color ma

Show crop/detail...

3 Selects how to specify the plane.

Specify the plane to level.

N A

5
Click Rectangle  Polygon
= .
(/) Area adjustment
=2 v
=2
c
)
Undo

@ Click

Click and specify the plane to level.
The area width to be painted with each click can be adjusted with
the [Area adjustment] slider.

@ Rectangle
Specify the plane to level as a rectangle.

@ Polygon

Specify the plane to level as a polygon. The specification can stop
by double-click.

4 Specify the plane to level.

The specified place is going to be painted according to the [Display
Tool] settings.

- VHX-7000 User’s

9-22

5 If necessary, adjust the [Check Area] display
and [Height/Color] display.

Check Area 75

Height/Color

Height Color

6 Click [Correct].

The correction results are displayed in the observation window.

/ Click [Complete].

Manual -



Shape correction

Sphere/Cylinder Correction Showing crop/detail

Use this function to check height differences on the surface of a sphere This tool allows you to crop a portion of the 3D image and observe or

or a cylinder. save it.
This is useful for observing portions of a 3D stitched image.

4 Playback the 3D image.
11 “Playing Back 3D Images” (Page 9-15)

2 - -

Shape correction

1 Playback the 3D image.
7] “Playing Back 3D Images” (Page 9-15)

Tilt correction 2 Sy #
B " Tilt correction

Shape correction W

It becomes the reference plane when
¥ comparing the color map by screen s, It Becones the reference plane when
& comparing the color map by screen split.

: ; Sphere/cylinder correction

o=

Show crop/detail...

Sphere/cylinder correction

—

[ Show crop/detail...

3 Specify the correction strength with the slider. The [Show crop/detail dialog box appears.

3 On the image in [Show crop/detail], specify

Specify correction strength. the framing box size to encompass the area
0 to be enlarged, and click [Apply].
] Show crop/detail X

Specify the crop range.

The greater the correction, the greater the effect to correct the
sphere or cylinder shape to be plane.

Once the 3D stitched image is cropped, more
detailed height data will be displayed.

Close

4 If necessary, adjust the [Height/Color] display.

dn ydeq

Height/Color
An enlarged view of the specified area appears in the observation

window.

Height ¥ Color
To return to the entire view, click [Reset].
5 Ciick [Complet 4 Ciick [Close].
ic [ omple e]' The enlarged image can be turned and moved using the mouse.
This makes it easy to evaluate height differences on the surface of
a sphere. [ [Reference,] * To observe a different location, click [Show crop/
detail] again.

« To save the cropped 3D image, click [Save] from
the on-screen menu options.
] “Saving 3D Images” (Page 9-15)
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Point Height (Optional)

IPoint Height (Optional)

This function can measure a height of 3D images by simple operations.

\, Point

No. Measure
1 pointo-point

2 Distance betwe.

3 Pointheight

1 Playback the 3D image.

The separately sold “3D Profile Measurement Application” (model VHX-H5M) is required to perform the point height. Perform the
activation of this application beforehand.
The “3D profile measurement software” (Model VHX-H5M) requires one license per product.

Enlarge  Save CSV.

Result
27.08um
2349460m
1067um

] “Playing Back 3D Images” (Page 9-15)

MENU ?

Y o

Measure the height and distance of 2 points.

£ - I
al Height @ Dist 6 i

o
o,
{\, Measure the height of the specified points.
QU Specify a base plane.. : P
Vot a . _‘—L-
v Pt height
o
« LR | X
lighting Max Pt Min. Pt Delete Del All
@

& Meas esuft window  Show measal
 Show basplane I Show meas.valthorizn)

2

coor N e

I Fill background

ABCabc123

oK Cancel

(e

5 -1 — J=

SIENRICROER IR EI A CERU GG NS Measuring heights of specified points

1 Click [Specify a base plane...].

La
Height (2)

2 & |y D

Point height

Measure the height and distance of 2 points.

An S
Dist. (XY) .

< Back

Measure the height of the specified points.

Specify a base plane... s

Pnt height

22

a5
21

Al

Measuring height and distance easily

The [Specify a base plane...] dialog box appears.

2 If [Specify with a rectangle] and [Specify with
points] are selected, specify the area to be a
base on the screen.

Height between two points are measured.

Dist. (XY)

Distance between two points are measured.

9-24

Specify a base plane

Specify a base plane (Z = 0) for
measurement.

@® Specify with a rectangle
O Specify with points

O Use the Z stage reference

Click two points on the screen to
“  specify the reference plane.

\, Point

- VHX-7000 User’s Manual -

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 selected
when the shape correction and replay from the
album are performed, because there is no effective
information on the Z stage.




Point Height (Optional)

3 Click [Point height] and a point you want to
measure the height.

Measure the height of the specified points.

Specify a base plane...

ide o

Pnt height

The height measured from the base is displayed.

Other measurement tools

»
t)‘ Displays the highest point in the selected area.
Max. Pt

[
- )ﬂ Displays the lowest point in the selected area.

Min. Pt
Deletes the selected measurement results.
Delete
x Deletes all measurement results.
Del All

Display settings

Show meas.val

[ Meas.result window

Show bas.plane Show meas.val(horizn)

Line color/Thickness... Font...

[ Height/Color

Height ] Color

Measure Result Window

Display the measurement value

Meas!

urement values are displayed on the screen.

%

[2]XY : 2349.46um

Display a base plane

Displays [Base plane Z = 0] in the observation window when specifying
a base plane.

Display measurement value horizontally

When clearing the check box, the measurement value is displayed on
the direction according to the measurement result.

Display settings

@ Line color/Thickness

The display settings such as dimension lines can be changed.

Line Format X

2 Points: -

Maximum/Minimum:

Point height:

Assist lines: -

Thickness: Normal M

OK Cancel

@ Font

The text colors and background colors and others such as measurement
values can be changed.

Measure Result X
Font X
[JEnlarge = Save CSV...
No. Measure Result Color: D Settings...
1 Point-to-point ... 27.04pm
2 Distance betwe... 2349.46um Fill background
3 Point height 10.67pum
ABCabc123
OK Cancel
Item Function

Corresponds to the label (subscript) displayed next

No. X
to the measurement line.

Measurement | Displays the measurement item.

Result Displays the measurement result.

Enlarge When checked, enlarges the text size.

Save CSV Measurement results can be saved as CSV files.

@ Height/Color

Adjusts the observation window display by the slide bar.
¢ Height : The 3D image is color coded depending on its height.
e Color :The 3D image is displayed with the color of the target.
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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-H5M) is required to perform 3D profile measurements.

Perform the activation of this application beforehand.
The “3D profile measurement software” (Model VHX-H5M) requires one license per product.

Names and Functions in the Window

This section explains the names and functions of each part of the window used to measure 3D profiles.

\, Pont The content of the display will vary based on the function being used.

1) ) (3)
‘ Rl view: coor EIEL | 3D MENU @
befat i kil g o
trorge | Savo . — - g v L T
1
Length  Helght 2
54353.02um 74T1.63um 4 :
e
p

L vave can | —(4)

Cr-ln  Gr-Pt AR Angle  AngleR

. e 1(5)

ik correction

Save graph CSV.
J

Qricktovixwen
B s B oo |

| | |
(6) (7) (8) 9)

No. Item Function

Lists profiles and elements placed on the image and measurement results.

(1) | Measure result [ “Profile/Measurement Result List’ (Page 9-27)

Displays a stereoscopic shape of the target object and the cross section of the selected profile. You can change
(2) | 3D display area and manipulate the 3D image display.
1] “Manipulating the 3D View” (Page 9-16)

Displays an image of the target object when you see it perpendicular to the reference plane.

(3) | Image display area 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.

Displays the profile graph for the profile line (or for the selected profile line for the multi-line ) on the image.

(6) | Profile display area [0 “Profile Display Area” (Page 9-27)

(7) | [Save] Saves the current display as a 2D image.

Displays the [Color/Unit] dialog box.
(8) | [Color/Unit] « Sets the scale line, scale auxiliary line and background color.
¢ Sets the unit (m/mm/pum) and number of decimals.

Displays the print menu.

(©) | Print [ “Print Settings” (Page 4-10)
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3D Profile Measurements (Optional)

Profile/Measurement Result List

The [Measure Result] dialog box displays the list of profiles and
elements placed on the image, and the list of measurement results.

()] 2
| |
Measure Result X
[l Enlarge Save CSV...
Col... Profile name Length Height
Vert. 54353.02um 7471.63pm
~(3)
No. Measure Result
1 Pt - Pt 12558.19um
(4)

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.

Profile Display Area

Profile list

T
Profile operation controls

@ Profile list

Displays the list of profile lines. The display switches according to the
element that is selected in the image display area.

@ Profile operation controls

Changes the method to view the profile graph.

Enlarges to 1.5 times of the original
magnification.

Reduces to 2/3 times of the original

No. Item Function magnification.
When this check box is checked, the Displays the [Set axis] dialog box.
(1) Enlarge measurement results are displayed in larger Ao settings X
fonts.
X-axis Max: 56831.46- um
@) | save csv ;\'llleasurement results can be saved as CSV Ve 000 um
iles.
Z-axis Max: 10586.355 pm
Displays the list of profile lines. Min: 504112 pm
@) | Profile list When profile is selected, displays in the 3D
display area, image display area and profile Align Z:axis with reduced scale
display area change. @ et
OK Cancel
Displays the measurement values of the
selected profile. You can set a display area for each of the
_— X-axis and Z-axis with maximum and minimum
Item Description
values.
Difference between max. and !f the [Match Z-axis Fo X-axis scale] check k?o>‘(
Max. - Min. | min. points in the specified is _selected, the maximum valuelof the Z-axis is
area adjusted to make the aspect ratio 1:1 based on
the X-axis.
LN -LN Distance between [LN - LN]. _ )
Specify a rectangular area on the profile graph
LN -PT Distance between [LN - PT]. by dragging the mouse, then the profile graph is
enlarged to fit the specified rectangular area to
PT-PT Distance between two points. the entire profile display area.
CIR - CIR | Distance between circles. Adjust the scaling of the X-axis and Z-axis of
the profile to make the aspect ratio 1:1.
@) Measu_re CIR-LN Distance between circle and The X-axis is fixed and the scaling of the Z-axis
result list line. is adjusted.
Distance between circle and Enlarges or reduces the profile graph to fit it to
CIR-PT X ne fit X -
point. the entire profile display area.
Arc R Radius value of circle or arc. Adjusts the maximum or minimum of the Z-axis
- in the profile display area to the maximum or
Angle Angle between two lines at minimum of the entire height image.
their intersection. Also, adjusts the X-axis to fit the profile graph to
the entire profile display area.
Cross .
) Area value between line and
sectional rofile . . .
area p! . ‘ Resets the scaling of the X-axis and Z-axis.
The height value when Show Z stage Displays the height of Z stage on the Z axis
Height considering the reference value on Z-axis scale.
plane as 0.
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3D Profile Measurements (Optional)

Starting Profile Measurements Profile Line Tool

The following describes how to set a measurement line using the profile
line tools.

4 Playback the 3D image. -

] “Playing Back 3D Images” (Page 9-15)

° 1
/ .-|-. 4 J/ o
2 % VHX MENU m << Back 2 Points Vert. Horiz. Line Angle

.
Lo O 2

Profile i R

Perp. Parallel Circle Fixed len.
. + )
S+ = S A X
2 Points Vert. Horiz. Line Angle 2 line comparison
Delete Del All
N O . .
Perp.  Parallel  Circle Fixed len. Average profile

— x nterval 5237 um 15

2 line comparison
Delete Del All

[J Average profile

5.23; ‘ 12 Line(s . 2 Points
/. Measures a line segment that connects two points
- v , > ;’oints specified arbitrarily as a measurement line.
Setting Profile Line
Set a profile line at the measurement position on the image displayed in 1 Click [2 Points]_

the image display area. When the profile line is specified on the image,
a profile graph at the measurement position is displayed.
2 Click the starting point and move the mouse.

1 Select the [Assist tool] tab of the profile After moving the mouse, the line segment appears.
tool and click the desired button to place
an element on the image as needed for the 3 Click a desired end point.
setting of the profile line. The measurement line is determined.

0 “View” (Page 9-14) B Vertical

2 Click the desired button on the [Profile line]

tab and draw a profile line on an image. <—|-' Measures a straight line that is vertical to the display
[ “View” (P 9-14) Vert image as a measurement line.
iew” (Page 9- 3

Profile tool

1 click [Vertical].

2 Click a point.

The measurement line is determined.

B Horizontal

% Measures a straight line that is horizontal to the display
Horiz. image as a measurement line.

1 click [Horiz.].

2 Click a point.

The measurement line is determined.

L J

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.
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3D Profile Measurements (Optional)

M Line B Perpendicular lines
,/, Measures a straight line that passes through two l Measures a straight line that is vertical to a reference
Line specified points. F-’-er-p- line specified as a measurement line.

1 ciick [Line].

2 Click the 1st point, and then move the mouse.

When you move the mouse, a straight line is displayed.

3 Move the mouse and click a second point.

The measurement line is determined.

M Specific angle

A Measures a straight line that passes through a point
£ specified by the user and intersects with a reference line
Angle at a specified angle as a measurement line.

1 Click [Specific angle].
The [Specific angle] dialog box appears.

2 Enter an angle against the reference line and

click [OK].
Angle X
Enter angle.
Angle: 0.00> Deg
OK Cancel

3 Put the mouse over a position where you
want to locate the reference line, and click the
position.

4 Move the mouse to rotate the reference line
through 360 degrees.

5 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.

6 Click the position you want to measure.

The measurement line is determined.

1 ciick [Perp.].

2 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.

3 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.

4 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 lines

s Measures a straight line that is parallel to a reference

i line specified as a measurement line.
Parallel

1 ciick [Parallel].

2 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.

3 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.

dn ydeq

4 Place the mouse over a position where you
want to make a measurement, and click the
position.

This sets the position of the line parallel to the reference line.

M Circle

Q Measures a circle that consists of two points specified
as a measurement line.

Circle

1 ciick [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.
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3D Profile Measurements (Optional)

M Fixed length

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 len. X

Enter length.

Length: b.01: um

oK 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 determined.

B Delete

Deletes individual profile lines displayed in the image

display area.
Delete play

H Delete all

x Deletes all the profile lines displayed in the image

Del Al display area.

H 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.

[J Average profile

3.23F] 15

@ Interval

Sets an interval of measurement lines. The greater the value, the larger
the interval.

@ 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.

B Auxiliary functions

Edge auto extraction or multi-point input can be set.

® OFF O Edge detection

O Multi-point input 50

For more details, refer to [T “Auxiliary Functions” (Page 7-19).

9-30

Assist Tool (Profile Line)

Elements you create using the assist tool 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.

- O /s S L

Assist tools

Point Circle Line Midpoint  Bisector
- .

YA ®A X
Max. Pt Min. Pt Perp. Delete Del All

Intersect

+ ©

Ln-Ln Cir-Ln Cir - Cir

coor: [

M Point

Makes the clicked point an assist point.

Point

1 Click [Point] and click a point in the image
display area.

An assist point (X) appears at the clicked point.

M Circle

O Creates a circular assist line by clicking 3 points.
Circle

4 click [Circle] and click 3 points in the image
display area.
The circular assist line that passes through the clicked 3 points

appears.
H Line

/ The first clicked point becomes a reference and an

Line assist line is created when another point is clicked.

1 Click [Line] and click 2 points.

The assist line that passes through the clicked points appears.

H Midpoint

"/‘( Click two points to specify their halfway point.
Midpoint

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.
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3D Profile Measurements (Optional)

M Bisector

M Line-Line (intersection)

é'_/’ Specify two assist lines to specify the assist line at their

Bisector halfway distance.

+ Sets 2 assist lines and makes their intersection point an
Ln-Ln assist point.

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.

An assist line as a bisector appears.

Bl Max. height and Min. height

v || =K

Max. Pt Min. Pt

Highest and lowest points of the heights are
set to assist points.

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).

M Perpendicular lines

_l Create a line which passes through two points, and a
perpendicular line.

Perp.

4 click [Perp.] and then click two points on the
observation screen.

The assist line that passes through the clicked 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.

M Delete
Deletes individual assist points/lines displayed in the
Delete image display area.
M Delete all

x Deletes all assist points/lines displayed in the image
Del Al display area.
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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.

B Circle-Line (intersection)

,@ Sets a circular assist line and a linear assist line, and
Cir - Ln makes their intersection point an assist point.

1 Click [Cir - Ln] and click 3 points in the image
display area.

The circular assist line that passes through the clicked 3 points
appears.

2 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.

M Circle-Circle (intersection)

@ Sets 2 circular assist lines and makes their intersection
Cir - Cir 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
appears.

2 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.

dn ydeq

H Color (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 Measurement Tools

) . ) L The following describes the measurement interval setting using
Set measurement intervals on the profile displayed in the profile display mearsurement tools.

area to obtain measurement values for each interval.

Measure

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.

1] “Assist Tool (Measurement Tool)” (Page 9-35)

Max-Min. Ln-Ln  Ln-Pt  Pt-Pt  Cir-Ci

! ’_“ | v

Cir-Ln Cir - Pt ArcR Angle Angle R
2 Click the icon on the [Measurement] tab in N 1
CrsSct Height Delete Del All

the measurement tool window and set a
measurement interval on a profile.
1] “Measurement Tools” (Page 9-32)

B Max. - Min.

""" e ———————_, Detects the highest and lowest points in the Z direction
in the specified area and calculates difference between
Max.-Min. || the heights.

1 click [Max. - Min.].

y B 8 svow 25129 voloe an2-ass : . . . .
: \ . 2 Specify the first point in the measurement area.
When a measurement interval is set on a profile, the measured
value appears in the profile display area and in the profile/
measurement list. 3 Specify the second point in the measurement area.

The measurement value follows the mouse pointer and is displayed
in the measurement result.

4 Click the position to display the measured value.

The position to display the measured value is set.

MLn-Ln

[ = 5w st o on e

Measures the distance between two lines.
Ln - Ln

1 click [Ln - Ln].
2 Specify Line 1.

3 Specify Line 2.
The measurement value follows the mouse pointer and is displayed
in the measurement result.

4 Click the position to display the measured value.

The position to display the measured value is set.

HLn-Pt

Measures the distance between a line and a point.
Ln - Pt

1 click [Ln - PY].
2 Specify a line.
3 Specify a point.
The measurement value follows the mouse pointer and is displayed

in the measurement result.

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)

H Pt-Pt M Cir-Pt
¢
j Measures the distance between two points. O— Measures the distance between a circle and a point.
Pt- Pt Cir - Pt

1 click [Pt - Py].

Displays the measurement type menu.

2 Select the measurement type.

3 Specify Point 1 and Point 2.

Click the desired places to specify two points.
The measurement value follows the mouse pointer and is displayed
in the measurement result.

4 Click the position to display the measured
value.

The position to display the measured value is set.

M Cir - Cir

N

AW,
Cir - Cir

Measures the distance between two circles.

1 ciick [Cir - Cir].

Displays the measurement type menu.

2 Select the measurement type.

3 Specify Circle 1 and Circle 2.

The measurement value follows the mouse pointer and is displayed
in the measurement result.

4 Click the position to display the measured
value.

The position to display the measured value is set.

M Cir-Ln

I
] 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 value follows the mouse pointer and is displayed
in the measurement result.

4 Click the position to display the measured
value.

The position to display the measured value is set.

1 ciick [Cir - P

Displays the measurement type menu.

2 Select the measurement type.

3 Specify a circle.

4 Specify a point.
The measurement value follows the mouse pointer and is displayed
in the measurement result.

5 Click the position to display the measured
value.

The position to display the measured value is set.

Bl ArcR

Al
@ Measures the radius of an arc.
ArcR

1 click [ArcR].

2 Specify a circle.
The measurement value follows the mouse pointer and is displayed
in the measurement result.

3 Click the position to display the measured
value.

The position to display the measured value is set.

H Angle

Measures the angle between two lines at their
intersection.

1 ciick [Angle].
2 Specify Line 1.
3 Specify Line 2.

4 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 value follows the mouse pointer and is displayed
in the measurement result.

5 Click the position to display the measured
value.

The position to display the measured value is set.

- VHX-7000 User’s Manual - 9-33

dn ydeq




dn ydeqg

3D Profile Measurements (Optional)

B Angle R M Delete

/q{\ Measures the radius of an angle.
Angle R Delete

Deletes the selected measurement.

A WON =

Click [Angle R]. M Delete all
Specify Line 1. x
Del All

Deletes all measurement displayed on the profile.

Specify Line 2.

Click the position to display the measured
value.

The position to display the measured value is set.

M Cross sectional area

Measures the area between a line and the profile.
CrsSct

1

2
3

O

6

Click [CrsSct].

Displays the measurement type menu.

Select the measurement type.

Specify Line 1.

Line to become the cross sectional area reference is displayed in
red full line.

Click to specify vertical line 1.

Click to specify vertical line 2.

The area to be measured is filled with yellow. The measurement
value follows the mouse pointer and is displayed in the
measurement result.

Click the position to display the measured
value.

The position to display the measured value is set.

B Height

Measures the height of the specified point when
}—!:eight considering the reference plane as 0.

1

Click [Height].

2 Specify a point.

3

9-34

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)

Assist Tool (Measurement Tool) B Join Line

Elements created by using assist tools 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

Creates a line that joins more than one line.
Jnln

-—)

Click [Jn Ln].

efficiently.
Assist tools g . .
2 Select an existing line element or point
- element.
Point Line Arc Inln Jn Cir
~ Repeat step 2.
" X 3 rep P
Midpoint ~ Max Min Delete Del All A new line element is placed based on the selected point elements
Intersect and the sets of points that created the selected line elements.
&5 ©Q . . -
L‘L ~ O 4 Double-click to fix it.
n-Ln Cir-Ln  Cir-Cir

B Join Circle

H Point
O Creates a circle that connects multiple arcs.
Jn Cir
An element that expresses a point.
Point

1 click [(Jn Cir].
1 ciick [Point].
2 Select an existing circle element or point

2 Click a point. element.

A point is placed.
3 Repeat step 2.

- Line A new circle element is placed based on the selected point
elements and the sets of points that created the selected circle
) . elements.
ri=H Aline element that expresses a line segment on the
Line profile.
4 Double-click to fix it.

1 ciick [Line]. H Midpoint
2 Click the 1st pomt, and then move the mouse. "; Creates a middle point of two points as a point element. %
When you move the mouse, the line scan area is displayed. Midpoint %
c
)

3 Click the 2nd point arbitrarily.

Aline is placed on the profile.

1 click [Midpoint].

2 Click an existing point element.

H Arc
3 Click another existing point element.
An element that creates an arc on the profile. The middle point of the selected point elements is placed.
Arc

H Max

1 click [Arc]. —
[ ] 2@\' Creates the maximum point in the direction of the Z-axis

( s "
Max within the specified area.

2 Click the 1st point on the circle’s
circumference.

-)

Click [Max].
3 Click the 2nd point on the circle’s

circumference. 2 Click the mouse at the start point of the area.
When you move the mouse, the circle area is displayed. When you move the mouse, a rectangle appears accordingly.

4 Click the 3rd point on the circle’s 3 Click the mouse at a diagonal point of the
circumference. area.
An arc is placed on the profile. The area is specified and the maximum point is placed.
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3D Profile Measurements (Optional)

B Min
N \ | | Creates the minimum point in the direction of the Z-axis
Min within the specified area.

1 ciick [Min].

2 Click the mouse at the start point of the area.

When you move the mouse, a rectangle appears accordingly.

3 Click the mouse at a diagonal point of the
area.

The area is specified and the minimum point is placed.

B Delete

Deletes individual assist points/lines displayed on the
profile.

Delete

M Delete all

x Deletes all assist points/lines displayed on the profile.
Del All

M Line-Line (intersection)

' Creates the intersection of two lines on the profile that
ln-Ln have been selected as a point 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.

H Circle-Line (intersection)

@ Creates the intersection of a line and a circle on the
profile that have been selected as a point element.

Cir-Ln

1 ciick [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.

M Circle-Circle (intersection)

@ Creates the intersection of two circles on the profile that
have been selected as a point element.

Cir - Cir

1 cilick [Cir - Cir].
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.
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3D Profile Measurements (Optional)

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].

Profile line Assist tools

o
1
e '_|_' i / A
2 Points Vert. Horiz. Line Angle
.
i o K
Perp. Parallel Circle Fixed len.

2 line comparison x
Delete Del All

[7] Average profile

2 Click [Horiz.] or [Vert.].

Profile line

2 line comparison

[J Average profile

5235 um x 15

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.
1] “Measurement Tool (2 Line Comparison)” (Page 9-37)

When a measurement interval is set on a profile, the measured
value appears in [Measure Result] dialog box.

Measurement Tool (2 Line Comparison)

The following describes how to set measurement intervals using
measurement tools (2 line comparison).

— T
T R I

I
1pt diff 2pt diff  Ave. step CrsSct Max Diff

Width Delete Del All

Increment: - Decrement: -

l Colors specifying increment/discrement can be changed.

M 1pt diff

i Measures the profile’s differential distance at the
specified point.

I
1pt diff

1 Click a point.

Aline is set at the clicked point and the measurement result

appears.
M 2pt diff
1 Measures the profile’s differential distance between the
2pt diff specified points.

1 Click a point.

Aline is set at the clicked position.

2 Click a point.

Aline is set at the clicked point and the measurement result
appears.

B Ave. step

Measures the profile’s average differential distance
within the specified interval.

!

Ave. step

1 Click a point.

Aline is set at the clicked position.

2 Click a point.

Aline is set at the clicked point and the measurement result
appears.

B Cross sectional area

Measures the area of the domain between the specified
interval and profile.

N

CrsSct

1 Click a point.

Aline is set at the clicked position.

2 Click a point.

Aline is set at the clicked point and the measurement result
appears.
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3D Profile Measurements (Optional)

B Max Diff

I ‘ Measures the peak profile’s differential distance within
Max Diff the specified interval.

1 Click a point.

Aline is set at the clicked position.

2 Click a point.

Aline is set at the clicked point and the measurement result
appears.

H Width

[—>|

Measures the width of the specified interval.

Width

1 Click a point.

Aline is set at the clicked position.

2 Click a point.

Aline is set at the clicked point and the measurement result

appears.
H Delete
- Delete an individual measurement displayed on the
profile.
Delete

B Delete all

x Deletes all measurement displayed on the profile.
Del All

Display settings

Meas.result window Font...

Show meas.val(horizn)
Tilt correction
[ Display detection area

[J Measure at arbitrary point Save graph CSV

@ Measurement result window

Sets to show or hide the measurement result window.
11 “Profile/Measurement Result List” (Page 9-27)

@ Display measurement value horizontally

When clearing the check box, the measurement value is displayed on
the direction according to the measurement result.

@ Display detection area

When this checkbox is selected, the scan area of a point element or a
line element on the profile is displayed.

@ Measure at arbitrary point

When this checkbox is selected, specifying and performing
measurement on a measurement interval other than the profile are
available.

@ Font

Display colors of measurement results can be changed.
@ Tilt correction

Tilt of a profile line can be corrected.

@ Save graph CSV

Saves the graph shown in the profile graph display area in CSV format.
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Volume Measurement (Option)

This function allows you to measure volumes and surface areas of 3D images.

\, Point The separately sold “3D Profile Measurement Application” (model VHX-H5M) is required to perform volume measurements.

Perform the activation of this application beforehand.

The “3D profile measurement software” (Model VHX-H5M) requires one license per product.

1 Playback the 3D image.
1] “Playing Back 3D Images” (Page 9-15)

2 @ VHX MENU m << Back

Volume Specify a base plane to measure the cut volume.
Specify a base plane...

-

v’

Area specified

Reset

3 Click [Specify a base plane...].

The [Specify a base plane...] dialog box appears.

4 Specify Z position of the measurement target
(convex part/dint part) and base plane.

Specify a base plane X

Specify a base plane for measurement

Z-axis location for the

base plane: 0.00g] um

OK Cancel

The specified position of the base plane can be specified by
dragging the handle (m) displayed on the observation window.

Handle

5 ciick [oK].

Measurement results appear on the [Measure Result] dialog box.

Measure Result X
[J Enlarge Save CSV... A

No. Volume Surface area CrsSct

1 5937764371.30... 14660436.31p... 10961854.31p...

2 1659503.88um>  112147.89um?  112956.70um?

Average 2969711937.59... 7386292.10um? 5537405.50um?

Max 5937764371.30... 14660436.31y... 10961854.31p...
Min 1659503.88um>  112147.89um?  112956.70um?

Total 5939423875.17... 14772584.21p... 11074811.01p...
Count: 2| pcs

6 Deletes unwanted areas as required.

) '
Delete Undo Reset
Delete small flaws
-0 +

@ Delete
Deletes the selected rectangle area from the measurement target.
® Undo
Deletes the most recent command.
@ Reset
Returns to the status before deleting unwanted areas.
@ Delete small flaws

Deletes small flaws of the measurement target by operating the
slider.

7 To save the measurement results, click [Save].
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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-H5M) is required to perform the roughness measurement.
Perform the activation of this application beforehand.
The “3D profile measurement software” (Model VHX-H5M) requires one license per product.

Line Roughness Measurement: Names and Functions in the Window

This section explains the names and functions of each part of the window used to measure roughness.

dn ydeqg

\, Pont The content of the display will vary based on the function being used.
(M 2 3)
| K vev: <o ENED | 3D MENU 2
e B e wmm. e
Mo stossum 127um
dbois Ve e e A
B e b CAPR i)
s iohm
b e oo Do —(6)

(4

67

Re 061um

0.00pm
0.00pm

Cuteft

1 —(7)

 Meas result vindow

) (P seck o i Meny
By sme I % Colon/unit l -

| | |
9) (10) (11) (12)

8)
No. Item Function
(1) | Measurement results Lists profiles and elements placed on the image and measurement results.
1] “Measurement Result List” (Page 9-41)
Displays a stereoscopic shape of the target object and the cross section of the selected profile. You can change and
(2) | 3D display area manipulate the 3D image display.
[ “Manipulating the 3D View” (Page 9-16)
3) | Image display area Displays an image of the target object when you see it perpendicular to the reference plane.
9 play You can set a profile line on this image. You can also change the display type of the image.
(4) | Total profile Displays the roughness/primary/waviness curve obtained using the profile line settings.
) Roughness/primary/ Displays the roughness/primary/waviness curve to which the cutoff value specified in the line roughness
waviness profile measurement settings is applied.
(6) | Profile tool Contains buttons to draw various profile lines, such as a straight line or a circle.
(7) | Measurement settings Selects a measurement type and sets the cutoff.
Profile operation Qhanges the methoq to view the roughness/primary/waviness profile and the measurement primary profile in the
8) controls direction of the Z axis.
[1] “Setting Evaluation Length” (Page 9-42)
) Measure result display Roughnesses Ra, Rz, and Rajis and parameters corresponding to the roughnesses are displayed by measurement
area type.
(10) | [Save] Saves the current display as a 2D image.
Displays the [Color/Unit] dialog box.
(11) | [Color/Unit] « Sets the scale line, scale auxiliary line and background color.
« Sets the unit (m/mm/um) and number of decimals.
. Displays the print menu.
(12) | Print [ “Print Settings” (Page 4-10)

9-40
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Roughness Measurement(optional)

Measurement Result List

Displays measured values of the profile being selected in the image display area for the following selected profile parameters.

Parameters Roughness | Primary Waviness Parameters Roughness Primary Waviness
Evaluation length Length qf th_e pa‘rt between vertical cursors in Max. height Rz Pz Wz
the X axis direction
Average height Rc Pc Wc
The cutoff value Ac is displayed for the
roughness curve; the cutoff value Af is Total height of the Rt Pt Wt
displayed for the waviness curve; and the profile
evaluation length is displayed for the prima
Reference length curve g pay P ;4 Arithmetical mean
urve. . Ra Pa Wa
However, the value is equivalent to the height
evaluation length when the evaluation length Root
is shorter than the cutoff value. ootmean square Rq Pq Wq
height
The calculated number of sampling length
is displayed according to the cutoff value Ac Skewness Rsk Psk Wsk
No. of reference for the roughness curve, and gccordlng to Kurtosis Rku Pku Wku
the cutoff value Af for the waviness curve.
lengths . .
However, the number of evaluation length is Element average
1 when the evaluation length is shorter than length RSm PSm WSm
the cutoff value.
Root mean square tilt PAq PAq WAq
Highest peak Rp Pp Wp
Ten point height of
Lowest valley Rv Pv Wy the profng RzJIS - -

For details of each parameter, refer to [J1 “Roughness Definitions” (Page 9-43).

Line Roughness Measurement

The line roughness measurement can be made by the following procedure:

Start line Change the
i measurement type
roughness » Set profile line » (roughness/waviness/
measurement

primary)

-

Y

Set filter Set cutoff value

-

Set evaluation
length

Start line roughness measurement

4 Playback the 3D image.
1 “Playing Back 3D Images” (Page 9-15)

2 £ ==

Roughness

<< Back

Line roughness ]

Su"acem

VHX MENU Roughness

!ﬂ!ﬂ'

Set 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 more details, refer to [[1"Setting Profile Line” (Page 9-28).

Change the measurement type

1 Changes [Measurement type] of

[Measurement settings].

By default, Roughness is selected.

Measurement type:
@® Roughness
O Primary

O Waviness

Cutoff:

As None MR

Ac None v

mm

f None

[ End effect correction

[ Double Gaussian filter

@ Roughness

Displays a graph of roughness profile (R: Roughness).

@ 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)

Set filter

Sets the filter to ON/OFF.

1 Click the [Double Gaussian filter] checkbox to

select ON/OFF.

Measurement type:

® Roughness

O Primary
O Waviness
Cutoff:
As None > pm
Ac None ¥ mm
None

[J End effect correction

[ Double Gaussian filter

@ End effect correction

When Double gaussian filter is selected, selecting [End effect
correction] checkbox can correct the circumference of the surface
so it is not distorted.

Set cutoff value

The cutoff value is the ISO standard parameter. The wavelength 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.

Measurement type As Ac A

Roughness profile o o -

Primary profile o - -

Waviness profile o o o

1 Select the cutoff value.

Measurement type:

® Roughness

O Primary
O Waviness
Cutoff:
As None > pm
Ac None ¥ mm

None

[ End effect correction

[J Double Gaussian filter

You can set each parameter by selecting a value from the
dropdown list or typing a value directly.

Maximum value Minimum value

As Twice of pixel length A half of Profile X-axis

length
Ac The larger value of five Minimum selection that
times of pixel length or exceeds profile X-axis

Af 0.025 mm length

Setting Evaluation Length

As required, specify an evaluation length on the profile graph. You
can set an evaluation length by dragging two vertical cursors that are
displayed on the profile graph.

The cursor positions are shared between the “roughness/primary/
waviness profile” and “total profile”.

Drag here Drag here

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/waviness curve
profile” and “total profile”, always the whole profiles 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).

\, Point  You can specify the range of the Z axis for each of total
profile and the roughness/primary/waviness profile
individually. However, you cannot adjust the X axis.

1 Click @ (specify value) in the profile operation
controls.

The [Z axis settings] dialog box appears.

Z axis settings X
Total profile

Max: 9166.64- um

Min: 6260.95> pum

Roughness profile
Max: 1591.03% pm

Min: -1591.03% pm

2 Set the maximum and minimum values on the
Z-axis of the desired profile graph, and click
[OK].

l Reference

To return the Z-axis scaling to the original state,

click [ 7] (Reset).
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Roughness Definitions

What is Surface Roughness

@ 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).

@ Waviness

Waviness refers to uneven surfaces that appear periodically 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.

Roughn
Waviness

pd

@ Traced profile

“Traced profile” is a surface profile of a sample, which is calculated from
measurements with this product.

@ 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 sampled 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 section curve.

@ Profile

Profile refers to a generic name of curves, such as measured cross
section curve, cross section curve, roughness curve and waviness
curve.

@ 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.

@ Roughness profile
Roughness profile means a curve in which only high frequency

component of the cross section curve is recorded through a high-pass
filter of phase compensation type (cutoff value Ac).

@ Waviness profile

Waviness profile means a curve in which the phase compensation filter
of cutoff values Af and Ac is applied to the cross section curve.

@ Average line

As the average line, there are 3 types of average lines, such as average
line for roughness curve, average line for waviness curve and average
line for primary curve, all of which are curves.

@ 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.

@ 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.

@ Average line for primary profile
Average line for primary curve means a curve which indicates a nominal shape
applied to the cross section curve by means of the least squares method.

Average line

Primary profile W
Reference
Or length ¢r Or
Roughness
profile Summit Average line
Peak i
Am A // f\ /\ A
V v Y
' ~._Valley
: Bottom

@ Sampling length

Arithmetic mean roughness and other roughness parameters 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.

@ 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 corresponding sampling
length.

However, there are no specific rules on evaluation lengths used for
waviness parameters.

Average line
Primary
profile w
or Or or Reference length or or

Evaluation length tn
Roughness
profile Average line

M VAYaVA\ LA NN A

U

@ 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 capacitors and resistors, 2 CR filter was
normally used. With trend of times toward digitalization, however, the
phase compensation digital filter (Gaussian filter) has been widely used
in recent years. The cutoff that this product uses is also a Gaussian filter.

== 100

z

=

B Roughness . )

L Y

2 profile Waviness profile

& 50

[

©

h=}

2

g o0

< Ls rc rf
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 “ISO 4287:1997 “ and “ISO 13565:
1996” standards issued by standardization organizations (BSI, DIN,
JSA, etc.).

Reference J VWhen 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.

H JIS B0601:2001 (1ISO4287:1997)
@ Maximum profile peak height

Maximum profile peak height indicates the point along the sampling
length at which the curve is highest.

l  Peaks are determined for each region that exceed the
average line.
 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.

Q.
5 — '3

]mm&‘&‘
WoWWY

Reference length (r

Rp1

Maximum profile peak height (for a roughness profile)

@ Maximum profile valley depth

Maximum profile valley depth indicates the point along the sampling
length at which the profile curve is lowest.

Reference ) * Valleys are determined for each region that falls below
the average line.

« 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.

™ M
T P MW

Reference length 0r

R
Rv

@ 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.

i Y N
W W W

Reference length 0r

Rz

Reference,  VWhen dealing with roughness profile, Rz is referred to as
Maximum roughness while Wz is referred to as Maximum
waviness when dealing with waviness profile.

@ 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.

Re,Pc,We = L Z Rti
m 53

WOWL W WL

Reference length 0r

Rti

R2 |

Rtm

Mean height of profile elements (for a roughness profile)

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.

@ 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)

Aonowdh A BN
W T

Or

Rp5

Rt

Evaluation length {n

@ Arithmetical mean height

Arithmetical mean height indicates the average of the absolute value
along the sampling length.

Ra,PaWa =g- [ | Z(x)| dx

A Ra
A MM A ML e MM AN
| T\ WA/ NN MW7

VoW W WV

Reference length 0r

Arithmetical mean height (for a roughness profile)

l 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.

@ Root mean square deviation

Root mean square deviation indicates the root mean square along the
sampling length.

Reference P Or 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.PqWq= /- [ Z*(x)dx

ﬁ :
Av ’ / \ Rq

WM

Reference length Or

Root means square height (for a roughness profile)
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@ Skewness

Skewness uses the cube of the root mean square deviation to display
the dimensionless cube of the sampling length Z (x).

Rsk= 1L s
Rq Lo J, Z2(x)dx
* Psk and Wsk are used for primary profile and waviness profile respectively.
z

Rsk <0

i X Rsk >0

@ Kurtosis

Kurtosis uses the fourth power of the root mean square deviation to
display the dimensionless fourth power of the sampling length Z(x).

Rku- RLq“ |/ Z40)dx

* Pku and Wku are used for primary profile and waviness profile respectively.

2 / Z(x)

X Rku <3

X Rku >3

Z(x) /

@ 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.

RSm,PSmWSm = — 3 Xsi
i=1

Xs1 Xs2 Xs3 Xsi Xsm

W

Mean width of the profile elements (for a roughness profile)

Reference length 0r

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.

@ Root mean square slope

Root mean square slope indicates the root mean square of the local tilt
dZ/dX along the sampling length.

" 2
RAqPAQWAq = [ [" [%&] dx

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).

dz; (Zis3 - 9Z 10+ 45Zi+1- 4571+ 9Zi5- Zi3)

dx; 60 x

@ 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 (01) 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 | YPLHYD2+YP3+Ypa+Yps | +] YV I+Yv2+Yv3+YvA+YVS |

5
Yp1 + Yp2 + Yp3 + Yp4 + Yp5
: The Height from the highest peak to the 5th peak of the extracted
part for the reference length (1)
Yv1 +Yv2 +Yv3 + Yv4 + Yv5
: The height from the lowest bottom to the 5th bottom of the
extracted part for the reference length (01)

T AN T VA CTAYY,

Yoe

s

Or
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Roughness Measurement(optional)

Surface Roughness Measu nt: Names and Functions in the Window

VHXMENU  Roughness roughness <& Back.

Cicle  Polygon  Freeline  Rectangle
X M
Delete  Del Al ’_(6)
Nurber Speciication
&
Cucle  Rectangle
e
=% Sfiter  None wm
o Lfiter.  None o
& End efiect correction
O Aoply  Scale-fimited surface
—(7)
Cument settings
Fiter type: Gautsisn
S-fiter Nene
Liter None
End effect correction; OFF
i
< Meas.result window
o Cursor —(8)
< Check Area 10
- v
B seck to vHixmeny

S2:1.82um B sme l" Cotersunit l -

| |
(@) ©) (10) (1m

No. Item Function
(1) | Measurement results Displays the list of measurement results of the surface roughness.
[T] “Measurement Result List” (Page 9-41)
. Displays an image of the sample when you see it from the perpendicular direction to the reference plane. You can
(2) | Image display area ; e .
also change the display type and magnification of the image.
3) Profile display area Displays the cross section profile of the sample which is cut perpendicularly to the reference plane at the cursor
(Vertical direction) position in vertical direction on the image.
“) Profile display area Displays the cross section profile of the sample which is cut perpendicularly to the reference plane at the cursor
(Horizontal direction) position in horizontal direction on the image.
(5) gllr:sure result display Displays the surface roughnesses Sa and Sz.
(6) | Area settings tool Adds, edits, and deletes areas.
9 [1] “Setting Measurement Area” (Page 9-47)
. Configure a cutoff value and an end effect correction of a filter, and switch displaying of height image.
(7) | Measurement settings [0 “Setting Filter’ (Page 9-48)
. Changes the color of measurement target areas or the cursor. Also, changes the transparency of the measurement
(8) | Display tool .
target area display.
(9) | [Save] Saves the current display as a 2D image.
Displays the [Color/Unit] dialog box.
(10) | [Color/Unit] « Sets the scale line, scale auxiliary line and background color.
¢ Sets the unit (m/mm/pm) and number of decimals.
(1) | Print Displays the print menu.

1] “Print Settings” (Page 4-10)

9-46
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Measurement Result List

Displays the following measurement values:

Parameters Description

Sq The root mean square of height at each

(Root mean square point in the area. It is equivalent to the
height) standard deviation of height.

Ssk Indicates the skewness of the height
(Skewness) distribution in the area.

Sku Indicates the kurtosis of the height

(Kurtosis) distribution in the area.

Sp (Maximum peak
height)

The height of the highest point in the
area.

Sv (Maximum pit height)

The absolute value of the height of the
lowest point in the area.

Sz (Maximum height)

A sum of the maximum peak height and the
maximum pit height in the area.

Sa (Arithmetic mean
height)

The average value of the absolute value of
height at each point in the area.

Area square measure

The square measure value of the area.

For details of each measurement item, refer to [T] “Surface Roughness

Definitions” (Page 9-49).

Surface Roughness Measurement

The surface roughness measurement can be made by the following

procedure:

Starting surface
roughness
measurement

Setting
measurement
area

- -

Setting filter

Starting surface roughness measurement

4 Playback the 3D image.
] “Playing Back 3D Images” (Page 9-15)

2

22}

Roughness

-

<< Back

uin m

Surface roughness ]

VHX MENU Roughness

!ﬁ!ﬂ'

Setting Mea

surement Area

Determines the area over which roughness will be measured. Multiple
areas can also be set.

O A IO =
Circle Polygon  Free line Rectangle
x All areas
Delete Del All
Number Specification
O =X
Circle Rectangle
Tool Function g
2
O Click three points on the circumference of the circle =3
Circle that contains the area to be extracted. c
)
.ﬂ Enclose the area to be extracted by sequentially
clicking each vertex point and double click to
Polygon indicate the final vertex point.
0 Drag the mouse around the perimeter of the area to
Free line extract.
N Drag the diagonally opposite corners of the
Rectangle rectangular area to extract.
Click the desired extraction area to delete a single
Delete one.
x Deletes all extraction areas.
Del All
All areas All areas are measured.
C% Enter the radius or diameter of the extracted circle
(Number area to specify.
specification)
=l _ ,
Enter the width and height of the extracted rectangle
Rectangle t if
(Number area to specify.
specification)

- VHX-7000 User’s Manual -

9-47



dn ydeqg

Roughness Measurement(optional)

Setting Filter

S-filter: None v pm
L-Filter: None ¥ mm
[J End effect correction

o Apply Scale-limited surface

Current settings

Filter type: Gaussian
S-filter: None
L-Filter: None

End effect correction: OFF

1 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.

2 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.

3 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.

4 Ciick [Apply].
The filtering is executed and measured values in the measurement
result list are updated.

B Filter operation

In the surface roughness measurement, filtering is executed 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.

\ Point 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 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.

@ 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 wavelength is the wavelength of
the first option that is longer than the longer side length of the image.

\, Point * Until [Apply] is clicked, measurement values in
the measured result list are not renewed.
« If the cutoff wavelength is large, processing

takes additional time.

 The surface profile before and after filtering can be
switched by turning [Measurement surface] on.

s

Before filtering

After filtering

« Just after [Measurement surface] is turned on,
images are displayed in height view. As required,
use the button in upper left of the image display
area to switch the screen to the color image.

Display tool

Area: - Cursor:

M Check Area 100
= v+
@ Area
Changes the color of measurement target areas.
@ Cursor

Changes the color of profile lines.

@ Check Area

Turns on/off the measurement target area display. Adjusts the color by
slider.
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@ 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

Surface Roughness Definitions

distribution.
Definitions of Terms When Sku equals 3, it means that the height distribution of scale-limited
surface is a normal distribution.
B Filter operation While Sku < 3, Sku > 3, it means that the height distribution takes either
collapsed or sharpened shape.
This product filters the image entirely first and then sets the area to 111
start the measurement. Frequency filter at this time is different for each Si= 5T Z”Z“(x, y)dxdy
category. q 1

\, Point  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

z K z
turn on the [End effect correction] setting. 0 GV 01-
Sku = 3

z

@ Gaussian filter
This is the Gaussian filter specified by JISB0632:2001 (ISO 11562:1996)

and ISO 16610-21:2011whose surface area has been extended. Sku < 3 S>3
Double gaussian filter . .
® 9 @ Sp Maximum peak height
It is the height of the highest point in definition area.
This is the filter defined by JIS B0671-1: 2002 (ISO 13565-1: 1996) S = max z(x, y)
whose surface area has been extended. P A ’
This filter reduces undesirable distortion that occurs when evaluating
function parameters. @ Sv Maximum valley depth
@ Spline filter It is the absolute value of height of the lowest point in definition area.

This is the Spline filter specified by ISO/TS 16610-22:2006 whose S, = min z(x, )|
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 @ Sz Maximum height
changes according to the angle of the plane. It is a sum of the maximum peak height and the maximum valley depth
The cutoff wavelength spegified by Spl_ine_ﬁlter represents the cutoff in definition area.
wavelength parallel to X axis and Y axis directions. Sz: Sp+ Sv

Height parameters @ Sa Arithmetical mean height
The height parameters are the parameters concerned only with change It is the average value of the absolute value of height at each point in
in height. definition area.

1
S,= || 12(x, y)ldxdy
@ Sq Root mean square height ¢ A‘q

It is the root mean square of height at each point in definition area. It is

cutoff wavelength distance away from the edge). The larger the cutoff
frequency, the longer the processing time.

equivalent to the standard deviation of height. @ End effect correction
[w]
S = lIIZZ(x, V)dxdy !n the Gaussian filter, this optiop prevent?s a distortion from occurring %
9 1A < in any shape of the surface periphery of image (the area half of the =
c
v

@ Ssk Skewness

Itis the cubic average of height which is rendered dimensionless
with the cube of Sq. 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 @ Scale-limited surface
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.

@ Original surface

This surface refers to the surface consisting of height data at the start-
up time of ISO 25178 surface roughness function.

This represents a surface obtained by applying the S-filter and L-filter to
the original surface.

@ S-filter

_ [t
Ssk = F Z”Z (x, y)dxdy This is the filter (low-pass filter) to remove components which are small
q A in scale.
This filter is equivalent to the cutoff value As of JIS B0601-2001. It refers
z 7 to a low-pass filter for a frequency filter such as a Gaussian filter.
@ L-filter
\ This is the filter (high-pass filter) to remove components which are large
0 : 0 in scale.

This filter removes components such as waviness and extracts only
roughness components. This is equivalent to the cutoff value Ac of JIS
B0633-2001. It refers to a highpass filter for a frequency filter such as a
Gaussian filter.

See < 0 S =0 Sec> 0 @ Height

It refers to a distance from the reference surface at each pointin 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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Lighting Simulations

ILighting 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.

3D lighting display 3D lighting settings

@ Brightness

1 PlaybaCK the 3D image. Adjust the brightness of the light by dragging the slider.

] “Playing Back 3D Images” (Page 9-15)

dn ydeqg

2.,,«_;

VHX MENU m <& Back

Light display:
O OFF
® Light
O Light/plane

@ Gloss
Adjust the glossiness of the object by dragging the slider.

@ Move target

Lighting Brightness:
¥ Specify movements of the object or the light by mouse operation.
Gloss:
v 3D Shape Only the object moves. The lighting direction
does not move.
Move target:
«;?3.3 Shape Light Only the lighting direction of the light moves.
oL The object does not move.
@ Light
© 3D Shape/Light 3D Shapel/Light | Both object and light move together.

@ Light display
Specify whether to show/hide the light beam.

. Hides the light beam. The light will still emit
Hide )
light.
& Register )R Light Displays the light beam.
o ) . . Shows the light beam and the coordinates of
The [3D Lighting] symbol appears in the center of the image. Light/plane the beam.
You can change the orientation of the light by dragging the light

over the image.

9-50

@ 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 : Reads and applies the registered settings.

Reference ) Saves the settings active when [Reg. Settings] is clicked.
Use [Apply] to restore the display status.
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IZ Stage Control

Using the VHX-S770E/S750E, 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 manua"y To prevent interference with the observation object,

auto focusing is done by moving the Z-axis stage

upwards.
NOTICE [ . .
Reference ) The Z stage can also be controlled using the FOCUS dial L_orce To avoid interference while using auto focus, be
on the console. sure there is at least 3 mm or more (except at using

VHX-E2500) between the lens and object.

l Auto focus can also be executed by pressing the [AUTO
<> # ® FOCUS] button on the console. Auto focus begins
Depth UP ‘\:) Manual 3D composition immediately when performing the auto focus on the

[ El 7 stege control ] 1 Q q on

Depth UP L

The [Z-stage control] dialog box appears. 7 m

Manual 3D compesition

2 Click the @ IZ| E to adjust focus. "
- Z stage control...
E EI moves in fine (small) increments.
. . The [Z-stage control] dialog box appears.
moves in coarse (large) increments.
Z stage control 2 Z stage control
2 A 2 A
Set upper Set upper
8 2 =] 2 r
: Current position: 8 Current position:
5567.50um 8 5567.50um
= =
L= . -
E{r =] Set lower E(g =] Set lower
m = &
- v T
v v v =
=
_ : [
Focus area: M Focus area: M v o
Height measure 2 points Height measure 2 m
Close Close

To exit, click [Close]. The Z stage starts moving up and down and stops at the height

where the image is in focus.

3 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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Z Stage Control

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.

T 6 wp w

Depth UP \)

Manual 3D compeosition

[ :I Z stage control... ]

The [Z-stage control] dialog box appears.

2 Open the Details menu.
[ Dewils 2]

Height measure mode for 2 points:

@® Auto
O Manual

Move mode:
@® Move up from current position

O Lower to upper limit

Lock

3 Specify [Height measure 2 points].

¢ 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] at
[Move model].

5 Click [Z Measure 2pt].

The [Height measure 2 points] dialog box appears, and [Focus
area 1] appears in a red frame, and [Focus area 2] appears in a
blue frame in the observation window.

Focus area 2
(Blue: dot line)

Height measure 2 points (auto)

6 Drag focus areas 1 and 2 to the positions to
measure.

The focus area size can be selected from “S/M/L/XL".

\, Point ¢ It outputs a positive measurement value if focus
area 1 (red frame) is higher than focus area 2 (blue
frame).

« It outputs a negative measurement value if focus
area 1 (red frame) is lower than focus area 2 (blue
frame).

7 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.
Click [Calibration] enables [J] “Calibration” (Page 9-53).

To stop measuring the height of two points, click [Exit].

Height measure 2 points (manual)

6 Click E E E E to focus on the lowest

focal plane.

7 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.

8 Click E Iz| E E to focus on the highest

focal plane.

9 When the position is in focus, click a point near
the measurement position.

The height between the two points appears in the text box.
Click [Calibration] enables [T] “Calibration” (Page 9-53).

To stop measuring the height of two points, click [Exit].

ReferenceJ  * The focus adjustment can be done using the focus dial
on the console or the mouse wheel.
* [Lock] in the detailed menu 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.
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Z Stage Control

Calibration

1 Use [Z Measure 2 pt] to measure a known
height.

[1] “Measuring the Height between 2 Points” (Page 9-52)

2 Click [Calibration].

Height measure 2 points X
Start Auto Focus area: M v
‘ 564.20‘ um Calibration... Exit

The [Height calibration] dialog box appears.

3 Enter the exact height measured in step 1 in
the [Calibration value] box, and click [OK].

Height calibration X
Measurement value: 564.20 um
Calibration value: :l um
OK Cancel Reset

The calibrated value is reflected in the measurement.

To initialize calibration, click [Reset].

dn ydeq
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Z Stage Control
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Serial Recording

Easy mode

Lighting/
Brightness.

2D Image Stitching

Increase image
quality

1
3 3D Image Stitching
S g

4

Depthup

Split recording

z
H
E
g

Register the stage position

Option

How to combine multiple images to
obtain a wide-view

Automatic Image Stitching. ................. 10-2
Stitching 2D Images Automatically .. ................. 10-2
Stitching 3D Images Automatically .. ................. 10-5

Manual Image Stitching .................... 10-7
Stitching2D Images .. .......... i 10-7
Stitching3D Images .. ....... ... i 10-8

SplitRecording .. ......... ..o, 10-9

Registering the Stage Position ............. 10-11
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Automatic Image Stitching

lAutomatic Image Stitching

With these functions, the XYB 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 Image Stitching” and “3D Image Stitching”.

The automatic XY8 stage is required to use the automatic image stitching function.

Refer to [T] “Manual Image Stitching” (Page 10-7) when using the manual XY0 stage.

Stitching 2D Images Automatically @ End point

Select the [End point] tab, and stitch the rectangular region
including the specified position.
\, Point * The maximum size of the stitched image is 50000 x * Move the stage to a position you want to include in the stitching
50000 pixels. range, and click [Set the end point].
¢ The maximum is 20000 x 20000 pixels when
selecting [HDR] or [Optical Shadow Effect Mode] for

the image format. End point

* Image stitching cannot be made at [Split screen].

The rectangle will be set to include the set position.

[ Set the top/bottom/left/right edge separately

‘ Set the end point | Reset

Serial recording

= — 2D Image Stitching

Check the area...

x;f/ Mgm — P

Checking [Set the top/bottom/left/right separately] can set the
top/bottom/left/right edge separately.

The [2D image stitching] menu appears.

Center of the FoV End point XY length

The rectangle will be set to include the set position.

. Center Of the FOV Set the top/bottom/left/right edge separately

2 Select the method for image stitching (XY range).

« Centered on the current position, the XY0 stage is moved in a
spiral pattern and the obtained images are assembled.

Top edge set

Left edge set Right edge set Reset

Center of the FoV End point XY length ]ﬁ Bottom edge set

Stitch around the center of the current position.

[ Specify with number of images (X-Y)

10

3 Check the area...

Reference ]  Click [Reset] to perform again the end point settings
when specifying the end point again.

Buipiodal [eLag

el

i @ XY length
® o Stitches an area specified by length.
The upper-left place of the specified vision is set to the start

point when clicking [Set start point]. Specify the X direction and Y
direction from the place.

« To stitch the specified number of images centering around the
current position, put a check on [Specify with number of images]
to specify the number.

ﬁ[Cemer of the FoV End point m

Center of the FoV End point ‘ XY length ]— Record the specified XY range based on the start
position.
Stitch around the center of the current position. =
X direction: 20000.00~ pm
Specify with number of images (X-Y)
Y direction: 20000.00% pm
@®3x3
. Set start point
O5x5
O Manual um i No. of decimal places : 2§
35 35

‘.

"_l
I Check the area...
SCRRINC)
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Automatic Image Stitching

3 Click [Check the area], as required, and check 6 Click [Start stitching].

the stitching range.
crecceronoe * [ O Start stitching ] Focus setting...

.

c
bl
e = @© Normal O Optical Shadow Effect Mode
Close HDR
O Glare removal O HDR

Clicking the arrow moves the stage to the four corners of the
specified range. The auto stitching dialog box is displayed, and the stitching image
Clicking [C] moves the stage to the center of the stitching range. is displayed on the observation window.

4 Click [Focus setting] to perform settings when
composing the high object.

o Start stitching [ Focus setting... ]

{

Record with executing the depth comp or auto focus.

Focus setting

ears

@ OFF
O Depth Comp
O AUTO FOCUS

ocus moving range: Normal

Select [Depth Comp] or [Auto focus], then select [Focus moving
range].

5 Set [Image format] as necessary.

7 Click [Complete (Show stitched image)].
o Start stitching Focus setting...
The stitched image appears and the [Wide-view] dialog box
appears.
[J “Wide-View" (Page 6-10)
@® Normal O Optical Shadow Effect Mode
HDR
O Glare removal O HDR 1 0

When [Glare removal], [HDR], or [Optical Shadow Effect Mode] is
selected, stitched images recorded by respective effects can be
acquired.

11 “Removing Glare (Reflected light Removal)” (Page 8-6)

171 “Increase Resolution (HDR)” (Page 8-8)

11 “Optical Shadow Effect Mode” (Page 8-2)

Buipiooal [euss

- VHX-7000 User’s Manual - 10-3



Automatic Image Stitching

To exit while image stitching is in
progress

Click [Complete] on the auto stitching dialog box.

VHX

Automatically stitching...

Complete

[Start stitching] of [Step 2] changes to [Resume stitching] and [Step 3]
appears.

o Resume stitching

Normal Optical Shadow Effect Mode
HDR

Glare removal HDR

=" Confirm stitching results
“¥ Navigation View

0 Reset “:‘ Partially REC

@ Resume stitching
Image stitching is resumed at the position where you had stopped.
@ Confirm stitching results
Image stitching is finished at the position where stitching was stopped,
and the stitched image is displayed in [[] “Wide-View” (Page 6-10).
@ Navigation View
To use the stitched result for the navigation image, click [Navigation
display].
] “Navigation” (Page 3-11)
@ Reset

Image stitching starts from the beginning.

@ Partially REC

A blue frame appears when clicking the position to be recaptured on
the observation window. Only the parts are recaptured to update the
stitched image.

10

Buipiodal [eliag
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Automatic Image Stitching

Stitching 3D Images Automatically

Stitching an image captured in 3D allows you to observe a 3D image
over a larger area.

¢ The maximum size of the stitched image is 50,000 x
50,000 pixels.

¢ The maximum is 20000 x 20000 pixels when
selecting [HDR] or [Optical Shadow Effect Mode] for
the image format.

* Image stitching cannot be made at [Split screen].

* The Z-axis motorized stage, such as VHX-S770E/
S750E, is required to use this function.

\, Point

T & -

Serial recording

a Nl
@

7 3D Image Stitching

The [3D image stitching] menu appears.

2 Select the method for image stitching.

center of the Fov [ BT

Stitch around the center of the current position.

[] Specify with number of images (X-Y)

Q Next

The same image stitching setup procedures as those for 2D image

5 Move the Z stage to the lower limit of the
object, and click [Set lower].

Next, set the minimum value.

Set lower

- d
L F

3519.60pm

.

6 Perform [Image type] and [Vertical pitch]
settings and range confirmation, as required.

O start stitching

© Normal O Optical Shadow Effect Mode
HDR
O Glare removal O HDR

Vertical pitch... Check the area...

@ Image format

When [Glare removal], [HDR], or [Optical Shadow Effect Mode] is
selected, stitched images recorded by respective effects can be
acquired.

] “Removing Glare (Reflected light Removal)” (Page 8-6)

] “Increase Resolution (HDR)" (Page 8-8)

1] “Optical Shadow Effect Mode” (Page 8-2)

@ Vertical pitch

Vertical pitch can be specified by distance (pitch) or number of
sheets.

In the case of [Auto], this automatically sets the best-suited pitch
for the lens power.

Vertical pitch X

O Auto
® Pitch

100.00% pm
O No. of images

5° images

@ Check the area

« 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.

* The upper limit/lower limit/current position of the Z stage can be

stitching apply to this setting. confirmed.
[ “Stitching 2D Images Automatically” (Page 10-2) (O e X
3 ciick [Next]. R
4 Move the Z stage to the upper limit of the
object, and click [Set upper].
Adjust focus to the top of the target
and set the maximum value.
= U i
S t {?{“{ L ESfa |
= (13 Al
21304.37um M B
4 ]|
Upper limit: 21304.37um
Current position: 5738.90pm
Lower limit: 3519.60pm
oK
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Automatic Image Stitching

7 Click [Start stitching].

[ o Start stitching ]

® Normal O Optical Shadow Effect Mode
HDR
O Glare removal O HDR

Vertical pitch... Check the area...

The auto stitching dialog box is displayed, and the Z-axis stage
moves upward to start the capture of the depth composition image.
Images being stitched are displayed in the observation window.

8 Click [3D Display] or [2D display (depth
composition image)].

The 3D display or depth composition image is displayed.
1] “Fine Depth Composition” (Page 9-9)
] “View (3D display)” (Page 9-15)

l If a depth composition image was shown, the [Wide
view] dialog box will be displayed.
[ “Wide-View” (Page 6-10)

10-6

To exit while image stitching is in
progress

Click [Complete] on the auto stitching dialog box.

[Start stitching] changes to [Resume stitching] and what is shown in
Step 3 and 4 also changes.

Click [Complete] on the auto stitching dialog box.

VHX

Automatically stitching...

Complete

[Start stitching] of [Step 4] changes to [Resume stitching] and [Step 5]
appears.

o Resume stitching

Normal Optical Shadow Effect Mode
HDR

Glare removal HDR

= Confirm stitching results

= Partially REC

0 Reset

@ Resume stitching
Image stitching is resumed at the position where you had stopped.
@ Confirm stitching results

Image stitching is finished at the position where stitching was stopped,
and the result confirmation screen appears.

@ Reset
Image stitching starts from the beginning.
@ Partially REC

A blue frame appears when clicking the position to be recaptured on
the observation window. Only the parts are recaptured to update the
stitched image.
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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 Move the object horizontally and click
[Capture] again.

The next image is captured and stitched to the first image.
\, Point ¢ The maximum size of the stitched image is 50,000 x
50,000 pixels.
¢ The maximum is 20000 x 20000 pixels when
selecting [HDR] or [Optical Shadow Effect Mode] for
the image format.
* Image stitching cannot be made at [Split screen].

T % -

Serial recording

\, Point If the frame color turns “yellow”, it indicates the

\j; 2D Image Stitching status that stitching failed. Move the object back
to the original position and capture the image

again.

The [2D image stitching] menu appears.

5 Repeat step 5 until the desired area is
stitched.

\, Point If the stitched image exceeds 50000 pixels, an

2 Set [Image format] as necessary. error message will appear.

6 Click [Confirm stitching results].

Move the stage to capture the image to be stitched.

Once you have reached the region in which you wish to
conduct stitching, click the
'Confirm stitching results' button.

@® Normal O Optical Shadow Effect Mode Confirm stitching results
HDR
© Glare removal O HDR O Reset
When [Glare removal], [HDR], or [Optical Shadow Effect Mode] is To start over from the beginning. click [Reset
selected, stitched images recorded by respective effects can be 9 9 L I
acquired. After the image stitching is complete, the stitched image appears.

1] “Removing Glare (Reflected light Removal)” (Page 8-6)
11 “Increase Resolution (HDR)" (Page 8-8)
1] “Optical Shadow Effect Mode” (Page 8-2)

3 ciick [Capture].

This captures the first image.

7 Click [Complete (Show stitched image)].

The stitched image appears and the [Wide-view] dialog box

appears.
] “Wide-View” (Page 6-10)
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Manual Image Stitching

Stitching 3D Images

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 50,000 x
50,000 pixels.

¢ The maximum is 20000 x 20000 pixels when
selecting [HDR] or [Optical Shadow Effect Mode] for
the image format.

* Image stitching cannot be made at [Split screen].

* The Z-axis motorized stage is required to use this
function.

Serial recording

a |
ES ZD‘magsm
Ax

> y 3D Image Stitching

The [3D image stitching] menu appears.

2 Click [Settings] and set the composition range
and vertical pitch of the Z stage.

Specify the composition range in the Z-direction.

Up lim: 21304.37um
Pitch: Auto 500.00pm Low lim: 3519.60um
Settings... Current position: 12500.10pum

Settings of the height range and the pitch are the same as those of
the auto image stitching.
(1] “Stitching 3D Images Automatically” (Page 10-5)

3 Set [Image format] as necessary.

Move the stage to capture the image to be stitched.

@® Normal O Optical Shadow Effect Mode
HDR

O Glare removal O HDR

When [Glare removal], [HDR], or [Optical Shadow Effect Mode] is
selected, stitched images recorded by respective effects can be
acquired.

1] “Removing Glare (Reflected light Removal)” (Page 8-6)

1] “Increase Resolution (HDR)” (Page 8-8)

1] “Optical Shadow Effect Mode” (Page 8-2)

4 Click [Capture].

The microscope starts capturing depth composed images.
When the images have been captured, a confirmation dialog will
appear.

VHX

The images will be stitched. Continue?

5 ciick [0K].

The stitched image appears.

6 Move the object horizontally and click
[Capture].

If the frame color turns “yellow”, it indicates the
status that stitching failed. Move the object back
to the original position and capture the image
again.

\, Point

7 Repeat steps 5 to 6 until the desired area is
stitched.

\,  Point If the stitched image exceeds 50000 pixels, an

error message will appear.

8 Click [Confirm stitching results].

Once you have reached the region in which you wish to
conduct stitching, click the
'Confirm stitching results' button.

Confirm stitching results

o Reset
To start over from the beginning, click [Reset].

After th

TR TTIIIAYY

-
-
-
-
-
-
-
-
-
-

O click [3D Display] or [2D display (depth
composition image)].
The 3D display or depth composition image is displayed.
11 “Fine Depth Composition” (Page 9-9)
1 “View (3D display)” (Page 9-15)

l If a depth composition image was shown, the [Wide
view] dialog box will be displayed.

0 “Wide-View” (Page 6-10)
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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.

¢ Checking [Set the top/bottom/left/right separately] can set the
top/bottom/left/right edge separately.

Serial recording . ‘ *
R Y | Circle Rectangle
| |
The rectangle will be set to include the set position.
p= Set the top/bottom/left/right edge separately

'»B Split recording
AT Top edge set
Left edge set Right edge set Reset

Bottom edge set

-
]

The split recording menu appears. Predicted:

20
2 Select the method for image stitching (XY range). ﬁ. Sheckthe afen’s
. 2L
@ Circle
This is selected when recording a circular object. Click [Reset] to perform again the end point settings
Move to points on the circle and click [Set as a ring]. When[specifg/ingpthe end p?oint again. P 9
A circular area including the three or more points is the recording
area.
3 Click [Check the area], as required, and check
Circle the stitching range.
Move the field of view on the ring and click Check the XY range X

the 'Set as a ring' button.

Close

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.
heck th . . .
Check the area 4 Specify the destination folder.

e

N
o

Save to: ‘Hard disk\Documents

l Click [Reset] to set again the circumference settings n
when specifying the circumference again. Folder name: (20190218_150153 o
File Format: © JPEG O TIFF E-
. Rectangle Filename prefix: ‘VHX7 :
(1]
. . 3 j (2]
Select the [Rectangle] tab, and stitch the rectangular region Bxample: VHX-OOOOOO'J.F’Q o
including the specified position. R4S 00000TRg a
* Move the stage to a position you want to include in the stitching (g
range, and click [Set the end point]. Item Function
Save to Enter the saving destination folder.
Rectangle
Folder name Enter the saving destination folder name.
The rectangle will be set to include the set position.
[ Set the top/bottom/left/right edge separately File format Select the file format (JPEG/TIFF).
| Set the end point \ Reset ) ) The entered texts will be added for saved
Filename prefix . .
file names in common.

The file names of resulting images are the same as those of the
auto recording.
1] “Automatic Save Mode” (Page 4-5)

Predicted:
12
Check the area...

T
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Split Recording

5 Click [Focus setting] to perform settings when 9 Click [OK].

composing the high object. The split recording starts.
After completion, the confirmation message will appear.

‘ VHX

O start recording [ Focus setting... ] Recording complete.

l

Focus setting

Record with executing the depth comp or auto focus.

@ OFF
O Depth Comp
O AUTO FOCUS

Select [Depth Comp] or [Auto focus], then select [Focus moving
range).

6 Set [Image format] as necessary.

o Start recording Focus setting...
@® Normal O Optical Shadow Effect Mode
HDR
O Glare removal O HDR

When [Glare removal], [HDR], or [Optical Shadow Effect Mode] is
selected, stitched images recorded by respective effects can be
acquired.

1] “Removing Glare (Reflected light Removal)” (Page 8-6)

] “Increase Resolution (HDR)" (Page 8-8)

1] “Optical Shadow Effect Mode” (Page 8-2)

7 Click [Start recording].
The [Adjust image] dialog box appears.

8 Adjust the image brightness.

During the split recording, it is fixed to the brightness value
specified here.

10

Adjustment

(7)) Adjust image brightness.
2 All images are captured with the same parameter.
E
-
13
o @® Auto
<} 70
-
= = L] +
>
@ O Manual
12.70 [ms]
= L +
O Super-charge
33 [ms]
-9 +
O Preset 1/30[sec] N

To reproduce recording settings,
& select an option other than Auto.
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Registering the Stage Position

Registering the Stage Position

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 XY0 stage can
be registered.

‘ @ Position on Navigation view

[ m|
= al oF When selected on, the stage position registered in the list is
Serial recording == o displayed on the navigation.

; »
Low mag images Stitched image
i Register the stage position

2 Move the stage to the registered position, and
click [Register]. @ Delete

Delete the selected stage position from the list.
o
@ Clear

Position on Navigation view

Registering the stage position menu appears.

Delete all the registered stage positions.

No. Lens power X Y UpZ Down Z
1 X30 4931um 6179um  Oum  39894y.. @ Set lens limit
2 x30 7027um  -1104Tum Oum 39894y —
L [ 2 = 1] “Set lens limit” (Page 7-58)

xso -5422um |-10379um | Opm 39894y...

@ Capture all registered positions

The [Batch capturing] dialog box appears.
Clicking [Start recording] can perform the recording at all stage
positions registered in the list to save the images.

Batch capturing X

® OFF

O Depth Comp

Delete Clear O Auto focus

Normal
Set lens limit...
The lens will retract to move the XY stage.
Recommended when working distance is
© small. Save to: Hard disk\Documents ‘
b .
Disable the Z coordinate Folder name: |20190426_204343
File Format: © JPEG O TIFF

Q Capture all registered positions...

Filename prefix: VHX_ ‘

. E le:  VHX_000000.j
@ Register xample: VHX.000000jpg
VHX_000001jpg

Register the stage position coordinate to the list.
Multiple positions (max. 999) can be registered.

Buipiodal [eleg

. Move @® Normal O Optical Shadow Effect Mode
Move the stage to the position selected in the list. HDR

O Glare removal O HDR

Start recording Cancel

ODepth composition
Select [Depth Comp] or [Auto focus] when composing the high
object.

OSave to
] “Automatic Save Mode” (Page 4-5)

Olmage format
Set [Image format] as necessary.
1] “Removing Glare (Reflected light Removal)” (Page 8-6)
] “Increase Resolution (HDR)" (Page 8-8)
1] “Optical Shadow Effect Mode” (Page 8-2)
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How to work with saved files

Album/Side Album

Album . ... ... 11-2
Part Names and Functions . .. ...................... 11-2
Playing Files . .. ... .. 11-5
Playingvideo. . . ... ... .. . . 11-7
Displaying and Entering Properties. ... ............... 11-8
DepthUP. . ... 11-9
Searching Files . .. ... . . . . . 11-10
Changing the View of [Files window] ................ 11-11
OptioNs . ...t 11-12
Explorer. .. ... 11-12
ReportOutput . . .. ... ... .. 11-13
Measurement Results Tabulation .. ................. 11-14

SideAlbum........... ... o i 1115
Names and Functions of the Side Albbum . ............ 11-15
Playinglmages . .............. ... ... ... ....... 11-15
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Album

fAlbum

Part Names and Functions

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

Menu bar Files window
|
= = 2) a8 X
. 8, m, x, 3 = . 5 5 %, =& +
Maybock _Hicory View ' bim  He " bplow &t Sewch Reimh  Opten OephUp ColorComp ReportOuput Tbrel
Data folder 2 »
20is0ete 172303 aoierios . 2010110 206110 03, 20i01100 1922,
Sotsnate 172833 =
20ts0218_ 150153 '
BackUp
Contami_20181130_170703 20181109_1927. 20181103_2222. 20181117_1323.
#hecwak ; X o
WiRecyde’Bin AutoAreatjpg Multi-Lighting.if OneClick jpg OneCiick-01jpg
_  —
OptSEM Acive.  OptSEM_Nom. Paynackipg Report 0,5
Flename 20181108 2223475 Flename  20181108.192710,55
Hesze  msw Hesze  a7ous
Updwied B0 102543 8 Updred 3018 72713 P
ogesize 26802160 28902160
St
Cotir
S i
Worgrp
Date Recorded 11/8/2018 959:22 PM B Date Recorded 11/0/2018 727:07 PM
lenname £20,30 Lensname £20,150
Epi-illumination [ON] Full fing Epi-illumination [ON] Full fing
Tange  00eg o0e
Conment
0fies selected C g -~ == == == T
|
Folder tree Preview area 1 Preview area 2
Menu bar M File
B Playback 4
= || controls files.
File
} This button plays back an image file selected from the
files window. Clicking the [Playback] button displays the @® New Folder

Playback

file in the entire observation window.

l * You can also playback a file by double-clicking it in “Files
window”.

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

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

H History

£ This command displays a history of the files that have
v | | been previously played. These files can be played by
selecting them from the list.

History

H View
Set the “Files window” display.
¥ | | Also, this button shows/hides the preview area.
View 1] “Changing the View of [Files window]” (Page 11-11)

Reference J OF, You can change the view format from the pop-up menu
presented by right-clicking in “Files window”.

B Print

This button prints (Page 4-10) the currently selected
| | | | image with the printer.

Print To install the printer driver, temporarily deactivate the
system protection function (Page 12-3).

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 rightclicking a folder or files window.
@ Rename

Changes the name of the selected folder or file.

[ Jreterence,] 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).

l « 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.
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M Explorer
v p Launch Explorer.
Explorer
M Edit
= The operation lastly made for a folder or file is undone.
:_ v | | Also, this button drops down to show the Cut, Copy,
Edit Paste, and Select all commands.

Reference J * [Undo] is allowed for only one command. Some
operations cannot be undone.

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

Hl Search

j This command searches within the hard disk. You can
@ specify search criteria.
Search || [TJ“Searching Files” (Page 11-10)

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

Folder tree
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-7000 Communication Software can browse
the Documents folder and the Data folder.

\, Point

@ 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 [T] “LAN Connection” (Page 13-2) to perform settings.

@ Recycle Bin

Deleted files are saved here.

B Refresh
. _
This command refreshes the album view.
Refresh
H Option
KE; This button allows you to set the options of various
“S || functions.
Option 1] “Options” (Page 11-12)

M Depth UP

This command combines image files recorded at
= different focal points. The files can be displayed
< combined or in 3D. This is useful for viewing objects
Depth UP that are difficult to view completely in focus due to large
height differences.
ep age 11-
] “Depth UP” (P 11-9

Hl Report Output

This command prints the image and file information
on a single sheet (Excel) using a predefined format.
Report Output|| [T] “Report Output” (Page 11-13)

Il Measurement results tabulation

S This button combines multiple one-click automatic
measurement results in Excel.
Tab results || [T] “Measurement Results Tabulation” (Page 11-14)

H Close

This button closes the album function and returns to the
Close observation window.

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.

The display method change is made by [T “Changing the View of [Files
window]” (Page 11-11) in the [View] menu.

l In thumbnail view, the contents of the file is indicated by a
symbol displayed in the lower right of the thumbnail.

@ 3D File

appears in the lower right of the thumbnail.

This is the 3D image (Page 9-2). The image can be played back in 3D.

@ Multi-lighting file

appears in the lower right of the thumbnail.
This image is recorded with the multi-lighting function (Page 8-10).

=
—
—

@ HDR file

appears in the lower right of the thumbnail.

This image is recorded with the High Dynamic Range (HDR) function
(Page 8-8).

;i_\,-l

wnq|y apIS/wng|y
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@ Optical Shadow Effect Mode file @ Auto area data file

» appears in the lower right of the thumbnail. Q appears in the lower right of the thumbnail.
This image is recorded with the Optical Shadow Effect Mode function It is a data file that contains measurement results and settings using the
(Page 8-2). automatic area measurement (Page 7-26).
Measurement results can be confirmed and output or another automatic
area measurement can be completed with the same settings.

@ Contamination analysis results file

@l appears in the lower right of the thumbnail.
This image file includes analysis results using the contamination
analysis function (Page 7-42).

h |

-

@ 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-7000 Communication
Software and imported into Excel, or other applications to complete
further analysis.

] “Extracting CSV Data” (Page 13-14)

@ CSV data file

This file contains measurement data such as length and area in CSV
format (Page 7-16).
The data can be exported into Excel or other application for comparison.

CSv

@ Template file

1

—

appears in the lower right of the thumbnail.

It is a template file that has been created with one-click automatic
measurement (Page 7-52) or teaching auto measurement (Page 7-56).
One-click automatic measurement can be conducted with a template
applied to it.

wnqy apIS/wngly
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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
11-8).

Symbols that indicate the contents of the file are displayed

under the properties display.

Playing Files

The following methods can be used to playback selected files in “Files
window” of the album.

« Click }

Playback
 Double-click in the files window.

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

3D File 3D

Multi-lighting file

e

HDR files

Optical Shadow Effect Mode file

3D HDR file

3D Optical Shadow Effect Mode file

Video file

Playing still images

1 Select the file to play in “Files window”.

2 Click [Playback].

The image appears in the entire observation window.
To play and confirm high-resolution images, use [T] “Wide-View”
(Page 6-10).

Measurement image file

Template file

Auto area data file

Contamination analysis results 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 “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.

- VHX-7000 User’s Manual -

Playing multi-lighting files

1 Select a multi-lighting file to play from “Files
window”.

2 Click [Playback].

The confirmation message appears.

Confirm playback of a multi-lighting image file X

Select a playback method of multi-lighting image files.

< Multi-lighting playback

Show demo mode during playback

5 Normal playback

\, Point In [Show confirmation message for the playback
method] of [T] “Options” (Page 11-12), turning
[Multi-lighting image file] off playbacks the multi-
lighting file without displaying the confirmation

message.

3 Click [Multi-lighting playback].
The Multi-lighting screen (Page 8-10) appears.

Playing HDR images

—
—

1 Select the HDR file to play in “Files window”.

2 Click [Playback].

The confirmation message appears.

Confirm playback of HDR image file X

Select playback method of HDR image file.

- HDR playback ©¥ Normal playback

\, Point

wnq|y apIS/wng|y

In [Show confirmation message for the playback
method] of [T] “Options” (Page 11-12), turning [HDR
image file] off playbacks the HDR file without
displaying the confirmation message.

3 click [HDR Playback].
The HDR screen (Page 8-8) appears.
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Playing Optical Shadow Effect Mode
images

1 Select the Optical Shadow Effect Mode file to
play in “Files window”.

2 Click [Playback].

The confirmation message appears.

Confirm playback of Optical Shadow Effect Mode image file X

Select playback method of Optical Shadow Effect Mode image file.

“¥ Optical Shadow Effect Mode playback | 5 Normal playback

\, Point

In [Show confirmation message for the playback
method] of [T] “Options” (Page 11-12), turning
[Optical Shadow Effect Mode image file] off
playbacks the Optical Shadow Effect Mode image
file without displaying the confirmation message.

3 Click [Optical Shadow Effect Mode playback].
The Optical Shadow Effect Mode screen (Page 8-2) appears.

Playing back 3D images

1 Select the 3D file to play in “Files window”.

2 Click [Playback].

The confirmation message appears.

Confirm playback of 3D image file X

Select playback method of 3D image file.

2/ 3D playback | B 2D playback

Playing contamination analysis results
files

1 Select the analysis result file to play in “Files
window”.

2 Click [Playback].

The confirmation message appears.

Check playback of contamination analysis results data X

Select playback method of contamination

analysis file.
%% Multi-playback | “¥ Normal playback
\, Point In [Show confirmation message for the playback

method] of [[] “Options” (Page 11-12), turning
[Contamination analysis results file] off performs
the multi-playback without displaying the
confirmation message.

3 click [Multi-playback].

The multi-playback for the contamination analysis results file starts.

\, Point In[Show confirmation message for the playback
method] of [T] “Options” (Page 11-12), turning [3D
image file] off playbacks the 3D image file without

displaying the confirmation message.

3 click [3D playback].
The 3D view (Page 9-15) appears.

Playing measured image files

1 Select the measurement image file to play in
“Files window”.

2 Click [Playback].

The confirmation message appears.

Check playback of measured image file X

Select playback method of measured image file.

5 Normal playback

“¥ | Playback source image

\, Point

In [Show confirmation message for the playback
method] of [[] “Options” (Page 11-12), turning
[Measurement image file] off playbacks the
measured file without displaying the confirmation
message.

3 Click [Normal playback].

The measurement image file is displayed.

Playing back automatic area
measurement data file

1 Select the auto area data file to play in “Files
window”.

2 Click [Playback].

The confirmation message appears.

Confirm playback of AAD file X

Select playback method for the Auto area data file.
£° AAD playback “¥ Normal playback

\, Point

In [Show confirmation message for the playback
method] of []] “Options” (Page 11-12), turning [Auto
area data file] off playbacks the measurement
result screen of the auto area measurement
without displaying the confirmation message.

3 click [AAD playback].

The measurement result screen of automatic area measurement
(Page 7-26) appears.
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Playing video

1 Select the video file to play in “Files window”.

2 Click [Playback].

The video playback view appears.

Button Function

Rewinds the video.

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

playing.

Fast forwards the video.

Each click reverses the video one frame.

Stops playback and pauses the video.

Each click advances the video one frame.

Click this button to turn repeat ON. A video will
play repeatedly when the [Playback] button is
clicked.

Click again to turn repeat OFF.

I @ |=®=d @k

Reference )  Clicking the slide bar displays the video at that point.

Editing videos
H Cropping & Saving video

Specify start and end points to save a segment of the video.

1 Drag the start point cursor and end point
cursor to specify the start and end of the
segment to crop.

Start point End point cursor
1 1

« > »
4 B P °

2 Click [Crop & Save].
The [Crop & Save] dialog box appears.

3 Enter the folder where the file is to be saved
and the file name, and click [Save].

aon

New Folder  Hard disk\Documents

~Hard disk Filename 2| Lens power:
Data folder » 20181108_161955 jpg *20
Documents » 20181108_161956jpg

» 20181108_181830jpg

» 20181108 222341 jog

» 20181108 233136jpg

» 20181109.004837jpg

K320181109_005429jpg

K£320181109.010904pg

» 20161109_013902jpg

» 20181109 014439og

K320181109_183342jpg

& 20181109_192233 jpg

£20181109_192629jpg

% 20181109_192710jpg

™ 20181109_192738jpg

(7120181109_192845.c5v

#8:20181109_193118.201

10020190218 152613
File Format: © JPEG TIFF save Cancel

4 This will save the video between the start and
end points.

l You can also create a new folder to save the file.
You can also enter file properties before saving.
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B Resizing and save video

The resolution of the video file can be reduced before saving it.
This reduces the file size.

1 click [Resize].

The [Resize] dialog box appears.

2 Select the size to save and click [OK].

Resize and save video X

Select the size of the video to be saved.

O VGA[640 x 480]

The [Resize] dialog box appears.

® SVGA[800 x 600]

3 Enter the folder where the file is to be saved
and the file name, and click [Save].

[———

New Folder  Hard disk\Documents

< Hard disk Filename 4] Lens power:
Data folder » 20181108_161955jpg x20
Documents b 20181108_161956jpg
» 20181108.181830j0g Properties...

» 20161108_222341pg
» 20181108 2331360y
» 20151109_004837pg
£320181109_005429jpg
320181109_010904jpg
» 20161109_013302jpg
» 20181109_014439jpg
©320181109_183342jpg
1 20181109.192233jp5
520181109_192629pg
» 20181109_192710jpg
* 20181109.192738jpg
£7120181109_192845.csv
1:20181109_193118.vi

Save Cancel

File Format: AV

The video is saved.

l Reference )

You can also create a new folder to save the file.
You can also enter file properties before saving.

H Saving still images

Specified frames can be saved as still images.

1 Play the video and pause at the frame to save.

2 Click [Captr Still...]
The [Rec] dialog box appears.

3 Enter the folder, image format, file name to
save the image, and click [Save].

Save timoge

New Folder  Hard disk\Documents

~ Hard disk Filename =] Lens power:
Data folder » 2016110616195 jpg X0
Documents » 20161108 161956 jpg

» 20181108.181830jog
» 20181108 222341 jpg
» 20181108.233136pg
» 2018110904837 jog

K320181109_005429jpg

£320181109._010904jpg
» 20181109 013902jpg
» 20181109 014439jpg

K320181109_183342j0g
120181109_192233jpg
520181109_192629]pg
* 20181109_192710jpg
* 20181109_192738pg
£7120181109_192845.c5v
8220181109 193118001

save Cancel

File Format: ® JPEG TIFF

This saves the still image.

Displaying and Entering Properties

1 Click [File] and select [Properties].

LITQ

hir | Explorer

int File
New Folder
Rename

Delete

The [File Properties] appears.

\, Point CSV files do not have the [Properties] tab.

Clicking the [File information] tab displays basic
information about the file.

20,00
(oM Fulling.

Titangle: 0beg

2 Enter information into the [Properties] tab as
necessary.

The [Lens Name], [Epi-illumination] and [Tilt angle]
field cannot be changed.

\, Point

3 ciick [oK].
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Depth UP

Perform [T] “Fine Depth Composition” (Page 9-9) from multiple images
available for depth composition.

5 Repeat steps 2 and 3 until all image files to be
used in [Depth UP] 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
Click| % |
1 Depth UP Totl
The [Fine depth composition] dialog box appears. Y
Depth Comp. Add
Step 1: Add source images .-_-';
Insert
“> i
Add Add block
£
= [
= Delete
e =
g o
Add block DelAl
2 Select image files from “Files window” on fdoveily
which you wish to perform depth composition. 4
Move Down
l The USB memory image data can be selected. 23
Depth composition cannot be done on files stored on Ascend
network drives. Zy
A
Descend o
3 Cllck [Add] Rec intrvl: ‘_1000 v Hm
¥
4 The image files are added to the [Depth Pz e e
Comp] dla|Og bOX. g;qBD Comp E‘ Depth Comp
mclose
Button Function
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 These commands remove files (or all files) added
to the [Depth Comp] dialog box. This will not delete
Delete all S
the original image.
Move Up This command moves the selected file up or down
Move . !
in the list.
Down
Ascend This command sorts the selected filenames on 1 1
Descend | their names.
Rec Enter the amount of travel represented by the
interval recorded images.

6 Click [3D Comp] or [Depth Comp].
This displays the image with depth UP in the full area of the

window.

For more details about the depth composition, refer to [[I"Types

wnq|y epIs/wngpy

and Features of Depth Composition” (Page 9-2).
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Searching Files

1 ciick &

Search

This brings up the [Search] dialog box.

Semch
Search Criteria Search Options
Lookiin:
Close
Hard disk\Documents | Ref.
71 Search Subfolders
T Date
2/18/2019 2/18/2019
Seach
Search Criteria (Se
Title )
[ Properties 2 Close
Title
AND
Case Sensitive

2 Specify search criteria.
@ [Search criteria] tab

Item

Function

Filename

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.

(Example) *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.

@ [Search Options] tab

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

If you specify [Properties 1] and [Properties 2],
select logics ([AND (both)]/[OR (either)]).

Case Sensitive

Check this option to distinguish between

upper and lower case.

11-10

3 ciick [search].

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

Search,

Search Criteria Search Options

Filename:
1109* -
Look in :

Hard disk\Documents Ref.. Close

LI Search Subfolders

[ Date
2/18/2019 o 2/18/2019
Name Folder name Type e
$120181109_004837,jpg  Hard disk\Documents JPEG Image 18
£320181109_005429jpg  Hard disk\Documents JPEG Image 1
£320181109_010904jpg  Hard disk\Documents JPEG Image 1
$120181109_013902jpg  Hard disk\Documents JPEG Image 8
$120181109_014439,pg  Hard disk\Documents JPEG Image 8
£320181109_183342jpg  Hard disk\Documents JPEG Image 1
£oN1R1M08 199932 inn_ Hard dielh Dnrmente 1EC Imana av

o)

Show thumbnails

15 files found.

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.
11 “Playing Files” (Page 11-5)

@ 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 “Files window”.

@ Show Thumbnails

This button will show the thumbnails of all files in the search results
in “Files window”.

\ Pont The locations that can be searched are the [Data

folder] and [Document folder].
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Changing the View of [Files window]

1 Click T < to select the display method.

View
@ List
This view shows the filenames.
4 Register address Hard disk\Documents
$/20181108_161955.jpg $/20181108_161956.jpg
320181109_005429.jpg £320181109_010904.jpg
%1 20181109_192629.jpg * 20181109_192710,jpg
£320181109_195709.jpg “20181 109_222215+.avi
20190218_180254.jpg K AutoArea.jpg
@ Details

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

4 Register address Hard disk\Documents

Name Type Size  Updated
20190218_180254.jpg JPEG Image 10,658 KB 2/16/2019 (
EAMULTI_V,jpg JPEG Image 338 KB 12/7/2018 «
K3 MULTI_D,jpg JPEG Image 279 KB 12/7/2018 ¢
EIMULTI_Cjpg JPEG Image 272 KB 12/7/2018 «

@ 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), epi-illumination, and tilt angle.

# Register address Hard disk\Documents

Name Title Subtitle
$/20190200_161955.jpg Test Test001
$/20190200_161956.jpg Test Test001
$/20190200_181830.jpg Test Test001

$]20190200_222341 jpg

@ Show thumbnails

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

* Register address Hard disk\Documents

—
—

20181109_1926... 20181109_1927... 20181109_1927...

1 ! « ¥ TS L < el

@ Sort by

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

wnq|y apIS/wng|y

@ 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.
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Option settings

2

1 Click| “% ~|to select [Options].
Option

The [Options] dialog box appears.

@ Display settings
Specify the display settings.

Option

:Disp\ay Settings: Check playback method Recycle Bin
Display Mode
@® Show all files
O Selected File types only
JPEG Image file (*jpg, *jpeg)
TIFF Image file (*.tif, * tiff)
CSV Text file (*.csv)
AVI Video file (*.avi)

Other files (other extensions)

L] Show file properties in pop-up when Thumbnail specified.
Confirm before deleting search results.
[l Keep the display order at folder change.

Show the message for copying the PC software.

Item Function

* Show all files

All files are displayed in “Files window”.
Display Mode « Selected File types only
Select the file type (extension) to be
displayed in “Files window”.

Placing the mouse cursor over a thumbnail
displays the properties for that file.

Show file properties
in pop-up when the
thumbnail specified.

‘Subtitlo Test001
| Creator:Test user
| Company/org:Keyence

| Workeroup:MicroScope

| Date Recorded:11/8/2018 4:19:42 PM
|Lens Name:£20, X30
‘Lw\\xwmnnaznon:\uNJ Full ing

| Tilt angle:0 Deg

| comment:

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

Confirm before message appears.
deleting search Confirmation
results. Search results will be cleared OK?

[ Don't show this message in the future.

Keep the display
order when
navigating folders

Turn this option ON to apply the same
display order to all folders.

This [Copy PC Software...] message
appears when you insert a memory
device in the USB port.
ShOW the message . Network communication/image
for copying the PC iting software

software SO S G

@ Confirmation of playback method

When playing back a selected file, set whether to display the
[Confirm file playback] message.
The target file is played automatically if checking off.

Option

Display Settings Check playback method| Recycle Bin
Show confirmation message for the playback method
3D image file
I HDR image file
Multi-lighting image file
[ Optical Shadow Effect Mode image file

Measure

Measurement image file
(Plane measurement, 1 click measure, and Max area measurement)
Auto area data file

[ Contamination analysis results file

D500
[ Color comp image file

Multi image file

For details of each file confirmation message, refer to [1 “Playing
Files” (Page 11-5).

@ Recycle Bin
Click on [Empty Recycle Bin] to delete the files in the recycle bin.

\, Point Deleted files cannot be recovered.

Copy PC Software

This allows you to copy the software for viewing and basic measuring
so that it can be installed on a remote PC.

2

1 Click o? v| to select [Copy PC Software].
ption

[Browse For Folder] appears.

2 Select the destination folder and click [OK].

This launches Explorer, included with Windows 10.

m The album function on this microscope treats and
displays “D:\CommonData” as the “Data folder”,
and “D:\Personal\ (Compute name) \VHX_Admin\
Documents “ as the “Documents” folder.

If these folders are changed, the applications for the
VHX-7000 may not function properly.
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Report Output

This function generates images and file information using pre-formatted templates for Excel.
It allows you to easily create formatted reports.

\, Pont Excel must be installed in order to use the Report Output function.
For the application installation, refer to (] “Temporarily Disabling System Protection” (Page 12-3).

1 Select an image for which you wish to The application (Excel) opens.
generate a report. XX report

2 Click

Report Output "

Equipment: KEYENCE VHX-Series

Filename
Fracture Surface 30.jpg

Recorded

. 2018/7/31 13:13

The [Report Output] dialog box appears.
Rec seftings

X100

E100

Full ring

3 Select a template to use.

Tilt angle [Deg]

Report Output X

Specify a template file for Excel (xls).

\KEYENCE\VHX\app\Template\ENG\ReportTemplate.xls| Ref...

Standard templates are stored in this folder.
C:\Program Files\KEYENCE\VHX\app\Template\ENG
You can also create and save your own templates
using Excel.

l Reference )

\, Point  Output of multiple images is supported. With this
output format, multiple reports are included in one
book. The format of the title pages of the images
cannot be changed.

@ Quick placeholders for templates

The quick placeholders allow you to import the properties displayed for an image file in your template.

VHX Image Non-VHX Image | Image file with | Measure results

Keyword Content displayed file file CSV data CsV file

[image] Image v v x

X X

[lensname] Lens name like “VH-Z20" etc.

[lenspower] Lens power

[lighting] Lighting

[title] Title file property

[subtitle] Subtitle file property

X
—
—

[creator] Creator file property

[company] Company/org:file property

[workgroup] Workgroup file property

AN N N N RN EE N RN IR
X

[comment] File property comment

X
X

[measurement] Measurement result

[datecreated] Date recorded (date created)

AN RN
wnq|y epIs/wngpy

[filename] Filename

X
NN N N N N N N N N N RN RN IR
X

AR N BN
ANEERN

[titangle] Tilt angle

v’ : this file type supports this quick placeholder.
x : this file type does not support this quick placeholder.
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Measurement Results Tabulation

This function combines one-click automatic measurement results in

Excel.

L

Tab results

1 ciick

The [1-click auto measurement results tabulation] dialog box

appears.

2 Drag & drop files that were captured with
the one-click automatic measurement to add

them.

-k messsement esuts obultion
Compile 1-click 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 measurement files.

Filename

BVHX_000000 jpg
EIVHX_000001 jpg
BVHX_000002 jpg

Type

1PG File
IPG File
IPG File

Size

249KB
249K8
250 KB

T ¥ [F x

Date of update

2/16/2019 5:25:41 PM
2/16/2019 5:25:43 PM
2/16/2019 5:25:45 PM

Join CSV 2 Bxcel output Edciose

3 click [Excel output].

The summary results appear in Excel.

No. 1 2 3

Measure Lines Diameter Angle Radius  Count

Unit um um Deg um pcs

20190221, 1522.26 1073.21 89.24 155.91 0

20190221 1550.63 1065.64 89.07  178.07 0

20190221, 1577.91 1074.14 89.36 173.82 0

l 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.

11-14
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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.

Names and Functions of the Side The settings used during recording can be
AIbum applied to the observed image. Only the
conditions shown in the [Display settings]
can be applied.
If the lens, magnification, or tilt angle is
1 & = different, a dialog box to ask to adjust the
Hard disk\Documents o settings will appear.
Side Album < Hard disk @ Reproduce [——
Data folder i
rec settings TR T e
- Change the settings below manually.
& < USB Drive (E2)
= Recycle Bin .
urrent Target
Lens name: [7100, X100 [z100, x100 ]
m (1) Tilt angle: [SDeg } [oDeg ]
This shows the settings used when the
J image was recorded. Click [Restore] to load
A the recording settings.
Show the recording settings X
20181108 16195, 20181108 16195.. 20181108 18183.. 20181108 22234, Item Content
Shutter speed Auto 70
I Gain Preset 0dB
1y White balance Push Set
20181108 23313 2018110900542, 20181109_01090.. 2018110901390, Epi-illumination ON
& TR Transmitted illumin... OFF
: @ R (2) Light shift Full ring
E = M . Edge enhance ON 1.0
20161109 01443, 20181109 18334.. 2018110919223, (5) Dlsplay Gamma OFF
settings Offset OFF
Monochrome OFF
Sharpening Image ... OFF
- Jj..g,u“ amating 22291 901117 13224 anaenras anan Y J T
i Reproduce the settings Display settings... Restore Close
| | |
(3) 4) (5)
) Select This is a tree view of the folders on the hard Playlng Images
Folder disk or other storage devices.

The following methods can be used to playback selected files.
. « Click [Playback] from the mouse right-click menu.
displayed.

Right-click over the preview image to * Double-click over the preview image. o
display a menu. » Drag & drop the image to observe onto the observation window.

The files in the selected folder are

—
—

* Playback
The image is played in the observation
window as a 2D image. Files to be
displayed are “JPEG” and “TIF”.

\, Point The side album does not
support 3D playback, video
playback, or CSV files.

@) Filename These files must be played

from the [Album].

wnq|y epIs/wngpy

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.

Switching Switch the files display method (thumbnail
display display/detail display).
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How to configure the operating
environment and network
communication settings.

Refer to the following for the video recording and timer recording.

1] “Video Recording” (Page 4-6)
1 “Timer Record” (Page 4-9)

Options

EASY Settings ........... ... o il 12-2
S Displaying the [Settings] Menu . . . ................... 12-2
e & RegoiHtides User Settings. .. ...t 12-2
s Security Settings . . ... ... ..o 12-3
gt & Timer record Language . ... 12-7
3 - General Option . . .. ..ottt 12-8
view - Image Settings .. ........ ... 12-9
- = Color Adjustment (White Balance) .................. 12-11
e Vision Correction. . ........ .. 12-12
A QL System ...l 1213
b b EE— [System] Menu Display . . ......... .. ... ... ... .. .. 12-13
System Initialization . ........ ... .. ... .. o L. 12-13
- Language .. VersionInfo...... ... ... ... ... . il 12-13
R License Activation . ... ...t 12-13
|-= Vision Misalignment Correction. ... ................. 12-14
seiliecording P Optical Axis Misalignment Correction .. .............. 12-16
5 LensSettings . ........ . . 12-18
o Initializing Automatic XY Stage . . .. ................. 12-18
Camera Direction Setting .. ....................... 12-19
& Electric Revolver Settings. . .. .......... ... ... .... 12-19
sdeAlbum £2 Image Settings ZStagePower ........... .. .. 12-20
5 Color adjustment
. . Vision correction
2
% 12
Option

suondo
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ISettings

Configuring the microscope’s operating environment.

Displaying the [Settings] Menu User Settings

This microscope can store the setup (camera, recording, and options)
for each user.
Up to 100 user setups can be registered and recalled.

1

2

12-2

l/\#

Option

& Record video

System —

User settings.
Security settings..

Language ...

General option...

&7 Image Settings

= Color adjustment

. £ Vision correction

Click the button for the setting item.

(] “User Settings” (Page 12-2)

] “Security Settings” (Page 12-3)

[J “Language” (Page 12-7)

] “General Option” (Page 12-8)

] “Image Settings” (Page 12-9)

] “Color Adjustment (White Balance)” (Page 12-11)
1] “Vision Correction” (Page 12-12)

User setings X
No Title ~ Title: ‘User 1 ‘
Item Content 2
2 User2 Lighting/Brightness/Camera
3 User 3 Shutter speed Auto 70
4 User 4 Gain Preset 0dB
5 User 5 Epi-illumination OFF
6 User 6 Transmitted illumina... OFF
7 User7 Light shift Fullillum
8  User8 Edge enhance OFF
9 User 9 Gamma OFF
10 User 10 Offset OFF
1 User 11 White balance Push Set

User 12 Sharpening Image ... OFF

User 13 Comment

User 14 Residual Comment

User 15 Lens name OFF

User 16 Date OFF

User 17 Time OFF

User 18 Tilt angle OFF

User 19 Lens power OFF

User 20 Scale Settings

User 21 v Scale types None h
Register Load

[ Load every time at startup  No. 1

Close

\, Pont The item which can be set varies according to the

connecting camera unit.

Registering a user setup

\

A WN =

Point  The user setup function registers the current settings
of the microscope.
Adjust each function on the microscope beforehand,
then register the settings.

Click [User Settings] on the [Settings] menu.
1] “Displaying the [Settings] Menu” (Page 12-2)

Select the [User Settings] to register under.

Specify [Title], such as the observation name
or observer’s name for later reference.

Click [Reg.Settings].

This registers the current settings.
The following items will be registered.

Item Contents

Shutter speed

Gain

Epi-illumination

Transmitted illumination

Light shift

Lighting, Brightness/
Camera

Edge enhance

Gamma

Offset

White balance

Vivid & sharp image mode
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It Content: - n
o e Security Settings
Residual Comment

Lens name The microscope has been set with protection enabled to prevent
changes from being made to the internal system. This protection must

Comment Date be disabled Ito configure the system for connecting external devices,
Time network settings, etc.
Tilt angle
Magnification Temporarily Disabling System Protection
Scale types
Scale Settings - \, Pont The following items can be configured or installed
Scale Width by temporarily disabling the system’s protection.

Operation of the microscope is not guaranteed if any
other settings or installations are made.

General option settings | JPEG Compress * FTP and share folder settings

* Network settings (IP address settings)

* Printer driver installation

Lens settings Lens power » Language, country and region settings

Sound function

Power button

Automatically save mode

_ Folder 1 Click [Security settings] on the [Settings]
Rec settings
File format menu.
Filename prefix (1] “Displaying the [Settings] Menu” (Page 12-2)
Folder The security administration password input dialog appears.
Timer record File format .
Enter the password and click [OK].
Filename prefix The password is preset to “VHX” (half-width characters all caps) at
the time of shipping.
VHX
Recal I | ng a user Setu p Security admin password: ‘
Cancel
1 Click [User Settings] on the [Settings] menu. The Network/Security settings dialog appears.
1] “Displaying the [Settings] Menu” (Page 12-2) etworkfsecutly sttnas *
System protection settings
2 Select [User Settings] and click [Load]. System protection: - Enabled
The loaded settings are reflected on the observation window. U Install a new program or a driver
l If [Load every time at startup] is ON, the user setup : :
loaded at this unit launching can be specified.
Set the calibration password
[ Use password
Change security admin password
Security password: ‘oo-
Password confirmation: ‘-co 1 2
OK Cancel

3 Check the [Install a new program or a driver]
option, and select [Install a driver or adjust
network settings], and click [OK].

The confirmation window appears.

VHX

suondo

i The system protection will be canceled
“55 temporarily.
To prevent computer viruses, disconnect

the LAN cable (if any).
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4 Confirm that the LAN cable is removed, and

click [Confirm)].

You will be prompted to restart the system.

VHX

/B Arestartis required to enable the settings. Do you want to restart the system now?

5 ciick [0K].
The system will start up with the system protection temporarily
disabled and the following dialog will appear: “This mode cancels
the system protection temporarily”.

VHX

Change system settings mode

Change system settings mode. Configure netwark, FTP, and shared folder
settings.

Configuration
Configure FTP and folder sharing.
Network Settings

Regional and language options

Restart with this setting.

Apply the settings and restart the device.

12-4

Installing drivers

1 Temporarily disable system protection.
[ “Temporarily Disabling System Protection” (Page 12-3)

2 Install the driver as documented in the manual
for the external device you wish to install.

If the installation process prompts you to
restart the OS, select [Cancel] and let the

installer finish. Then select [Restart with this
setting] from the VHX MENU .

3 When the installation completes, click [Protect

the system and return to normal operation.] .

The microscope will restart.

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 and for
network sharing.
* FTP server function:
D:\CommonData will be made public.
« File sharing:
D:\CommonData will be shared as [DataFolder].

1 Temporarily disable system protection.
11 “Temporarily Disabling System Protection” (Page 12-3)

2 Click [Configure FTP and folder sharing].

VHX

Change system settings mode

Change system settings mode. Configure network, FTP, and shared folder
settings.

Configuration

( = )

Network Settings

Regional and language options

Restart with this setting.

Apply the settings and restart the device.

The [FTP] and [File Sharing] settings dialog appears.

\ Point The user name cannot be changed.

3 Select the [ON(do)]/[OFF(do not)] options for
FTP and file sharing.

VHX B
FTP
@ ON O OFF
D:ACommonData will be made
public.
File Sharing

® ON O OFF

D:\CommonData will be
shared as a DataFolder.

User . VHX_ User

Password

Confirm © |

Both FTP and folder sharing
will have the same password.

Apply Cancel

4 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 12-5) must be
configured in order to use the FTP server.

5 Click [Reflect settings to reboot.] .

The system restarts.

6 Access the microscope from a PC using the
FTP server and/or file sharing.

- VHX-7000 User’s Manual -



Settings

4 Select [Internet Protocol Version 4 (TCP/IPv4)],
and click [Properties].

Configuring the Network

§ Fhemel Poperties X

\, Point « Before connecting the microscope to an internal
LAN, ask your system administrator to assign an IP Networking
address to the microscope. Also find out the subnet
mask and default gateway address. Using incorrect
or illegal settings will prevent communications and

Connect using
& Intel(R) 1211 Gigabit Network Connection

may interfere with the internal LAN. Configure...
* To connect peer-to-peer between a PC and this unit, ""f connection uses e following keme
use a crossed cable. T':J ‘S‘:ﬂ fgfp"-nctmsg; Nefioﬂﬁ;l I A
Please set any values for the IP address by IPv4 within @ oS Packes Schecduier
the range from 192.168.0.1 to 192.168.0.254. I ricmet Protocol Version 4 (TCP/IPv4) |
(Ex) [ s Microsoft Network Adapter Muttiplexor Protocol
. . W s Microsoft LLDP Protocol Dt
° ::‘:'Tpun:JP add:;:s;;892'268'0'1 2 iemet Frotocs Verson 6 (TCP/V6) v
. address: .168.0.2, < >
subnet mask: 255.255.255.0 ot Gt s

Use a category 5 or higher LAN cable if using a
10BASE-T/100BASE-TX connection, or category 5e This displays [Internet protocol version 4 (TCP/IPv4) properties].

or higher LAN cable for a 1000BASE-T connection. l TCP/IPv4 is explained below as example.

 For a peer-to-peer connection, select [Internet

. A . protocol version 4 (TCP/IPv4)].
1 Temporarily disable system protection. « If TCP/IPv6 has been specified when the
[0 “Temporarily Disabling System Protection” (Page 12-3) microscope is connected to an internal LAN, select

[Internet protocol version 6 (TCP/IPv6)].
2 Click [Network Settings] .

. 5 Specify the IP address, subnet mask, and
AT e e B default gateway, and click [OK].
Change system settings mode. Configure network FTP, and shared folder
settings. Internet Protoecol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatieally if your network supports
this capabilty. Otherwise, you need to ask your network administrator

Configuration for the appropriate IP settngs.
(O Qbtain an IP address automatically
Configure FTP and folder sharing. @ s the followng 1P addressi
1P address: 192.168. 0 . 20
Network Settings —_—
Subnet mask: 255.255.255. 0
Regional and language options Default gateway:

(@ use the following DS server addresses:
Preferred DNS server:

Restart with this setting.

Alternate DNS server:

Apply the settings and restart the device.

[Ovaldate settings upon exit Adyanced...
The [Network Connection] dialog box appears. (] [
& Network Connections
4 & 3 Control Panel » All Control Panel ltems > Network Connecti LAN connection Pee':'tO'peer
connection example
Organize ~
.; Fthernet IP address 192.168.0.1
X Specify the value 255 255.255.0

Subnet mask provided by your

system administrator.

3 Right-click [Local Area Connection] and Default

gateway Not required
select [Properties].

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.
4> '& > Control Panel > All Control Panel ltems > Network Connecti

Organize = Disable this network device  Diagnose this connection  Rena l When using TCP/IPv6, the following window appears.
S For the details of setting contents, ask your system
SE  Network cable unplugged administrator.
K T jntelR) 1211 (e
€ Disable

Status

& Network Connections

Internet Protocel Varsion 6 (ICP/IPUE) Propasties x

Diagnose

Otherwse, you need o ask your netwark admnstrato for the appropriate P8 setings.
% Bridge Connections
© B P e e

Create Shortcut O e the foloing 1P adress:

Q) Delete
) Rename

% Properties

O
]
=
[5)
>
[

() Ogtan DNS server adcess automatiealy
1O st the folowng DNS server addresses:

The [Local Area Connection Properties] dialog box appears.

Adgerced.

e

6 Close the [Network Connection] dialog.

7 Click [Reflect settings to reboot.] .

The microscope will restart.
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Completely disabling system protection

To install applications that run on Windows 10, it is necessary to disable
system protection completely.

Once system protection is disabled, the system
cannot be returned to a protected state. This means
that system files will no longer be writeprotected.
Be sure to install commercially available virus
protection software. Connecting to a network or

NOTICE 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 for
verifying the operation of such applications, and
shall use them at their own risk.

1

12-6

Click [Security settings] on the [Settings]
menu.
] “Displaying the [Settings] Menu” (Page 12-2)

The security administration password input dialog appears.

Enter the password and click [OK].

The password is preset to “VHX” (half-width characters all caps) at
the time of shipping.

VHX

Security admin password: ‘

Cancel

The Network/Security settings dialog appears.

Check the [Install a new program or driver]
option, and select [Install a new program],
and click [OK].

Network/Security settings X

System protection settings

System protection: Enabled
M Install a new program or a driver

O Install a driver or adjust network settings

(Cancel the system protection temporarily.)

@ Install a new program

(Permanently disable system protection.)

*) These settings will be effective after restart.

Set the calibration password

[ Use password

Change security admin password

Security password: ‘...

Password confirmation: ‘0 oo

OK Cancel

4 Read the warning on the dialog carefully. If

you accept the risks, check the checkbox and
click [Yes].

VHX

The system protection will be PERMANENTLY canceled.

You cannot revert this operation.

After that, observe the following:
- The C drive is unprotected. Protecting the system with anti-virus or other such
software is recommended.
- We cannot guarantee operation with any 3rd party software. Please use caution
when making changes to this device.

M Accept

Yes Cancel

The following dialog appears.

VHX

'Y Are you sure you would
like to cancel?

Yes Cancel

5 Click [Confirmation].

You will be prompted to restart the system.

VHX

/B Arestart is required to enable the settings. Do you want to restart the system now?

6 Click [Yes].

The system will restart with the system protection disabled.

- The system will restart several times. Do not
NOTICE . . e
turn the main power off during this time.

7 Install the application as necessary.

\  Point If the system protection is disabled completely, the
system may prompt you for the ID and password
when the VHX-7000 starts up. If prompted, enter
the ID and password shown below.

< ID : VHX_Admin

e Pass : VHXADMIN

The following menus will change when system

protection is completely disabled.

¢ You can now choose to [Exit VHX application] by
clicking [Exit] from the VHX MENU.

Exit

l Reference

Exit VHX.
L Select operation.

[Exit VHX application i
Sleep
shutdown
pplicatio
Restart

¢ The IP address, FTP, and share folder settings
should be configured using the functions provided
with Windows 10. These functions are accessed by
clicking [Exit] from the VHX MENU and selecting
[Exit application].
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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.

* 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.

\, Point

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

- VHX-7000 User’s Manual -

You can change the display language of the microscope.
The following procedure is an example to switch the display language
to Japanese.

1 Click [Language] on the [Settings] menu.

1] “Displaying the [Settings] Menu” (Page 12-2)
The language selection dialog appears.

2 Select the language to display (in this case
[Japanese]) and click [OK].

Language X
AAFE v

The confirmation window appears.

3 ciick [0K.

VHX

REEEMCTBRBEINIIHENBVET, BESHLTELZLNTIN ?
oK Froell

After restarting, the display language of this unit changes.

12-7
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General Option

These settings configure the common operating settings for the
microscope.

4 click [Option...] on the [Settings] menu.
] “Displaying the [Settings] Menu” (Page 12-2)
The [Option...] dialog box appears.
@ [System] tab

System XYZ stage

JPEG Compress:
© Normal

© High Compress
Display large image size:
@® High quality image
O High-speed
Depth Comp 3D:
© 3D shape priority Noise Elimination

© Depth comp image priority

Display the confirmation message when pressing the
home button

OK Cancel

Item Function

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.

JPEG Compress

Select the mode for when displaying
images with large size.
(Default: High-quality image)
« For better picture quality,
select [High quality image].
« For faster display speed,
select [High-speed].

Display large
image size

When creating depth composition images,

depth composition image.

(Default: 3D shape priority)

Depth Comp 3D * Noise Elimination

This option is active only when the 3D
shape priority is active. Noises that will
occur during the 3D composition are
suppressed.

select whether to give priority to 3D form or

Display the

confirmation This is to set whether to display the
message when confirmation message when pressing the

pressing the [Home] button on the console.

home button

@ [XYZ stage] tab

XY stage:

Check the movement to the origin point when
the application ends

[ Enable top speed when using joystick

7 stage:
Confirm the lens Z movement when replacing lens

[ Display the focal position in the focus view

oK Cancel

Item Function

* Check the movement to the origin point
when the application ends

XY stage (Default: ON)

* Enable top speed when using joystick
(Default: OFF)

« Confirm the lens Z movement when
replacing lens

Z stage (Default: ON)

« Display the focal position in the focus view
(Default: ON)
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@ Others -
. Image Settings

System XYZ stage Other

e 1 Click [Image settings] on the [Settings] menu.
© shutdown [ “Displaying the [Settings] Menu” (Page 12-2)

SZ“;:ZT::M The setting menu of the image settings appears.
O Invalid

Camera: 2 Sets the image correction method.

[ Prioritize camera port 1 at startup

[ Check the switch to the E20 when the application ends

Maintenance:
[ Record information for maintenance 1.0

Display operation hints at startup = +

OK Cancel DEfEui

Item Function

* Sleep

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
Power button 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.
Shutdown (Default)
This option shuts down the power to
the system completely.

Default

Default

@® None

© Monochrome

O Relief 1 (vertical shadows - weak)
The sound function is not used when
Sound function selecting [Invalid].

(Default: Enabled) O Relief 3 (diagonal shadows - weak)
O Relief 4 (diagonal shadows - strong)

O Relief 2 (vertical shadows - strong)

* Prioritize camera port 1 at startup
(Default: OFF)

Camera ¢ Check the switch to the E20 when the

application ends

(Default: OFF)

* Record information for maintenance
(Default: ON)

 Display operation hints at startup
(Default: ON)

Maintenance

suondo
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Edge enhance Offset

This section explains the edge enhancement effect. Edge enhance This section explains [Offset adjustment] which adjusts the brightness
makes scratches and minute features more noticable by emphasizing and darkness of the overall image.
the edges in the image. In the offset adjustment, dragging the slider to the right makes the
overall image brighter (whiter). Dragging it to the left makes the overall
\, Pont [Edge enhance] cannot be used together with the relief image darker (blacker).
function of [Monochrome]. Slider moved
(2} .
. ) o 4 to the right
The following occurs when the edge enhancement is ON. 2
- p g
8
kel
[}
T * Offset:
Q.
2
a *
Slider moved to the left

Original brightness

Monochrome

G This section explains the special effect images (monochrome and
amma relief).

This section explains how [Gamma correction] corrects the contrast of [Relief 2] ~
the light or dark areas of an image. d
Gamma correction works as follows:

@ Emphasizing the bright areas

[

[%]

[0}

C

=

2

S5 Median value

el

)

>

©

Q.

2

a

H Monochrome
Slider moved to the left This effect allows observation without the influences of color.
Original brightness \, Pont The [Monochrome] effect is only applied to the image

Dragging the slider to the left emphasizes the contrast and gradation of observed by the camera. Image files saved in color
the bright areas. can be processed with the monochrome effect, but not

displayed in monochrome.

\, Point This is useful for increasing the contrast of images
that appear saturated white or lack gray-scale . Relief
definition because they are too light.

The relief effect highlights areas of the image where the brightness

[ ) Emphasizing the dark areas changes, making it easy to observe scratches and minute features.
§ Slider moved to the right Relief 1 Displays the shadow from above and below
£ (weak)

12 :
g Relief 2 Displays the shadow from above and below
3 (strong)
)
(@] =2 Relief 3 Displays the shadow from an angle (weak)
=4 a \ Median value
o Relief 4 Displays the shadow from an angle (strong)
=
(7

Original brightness

Dragging the slider to the right emphasizesthe contrast and gradation of
the dark areas.

\, Pont This is useful for increasing the contrast of images
that lack gray-scale definition because they are too
dark.
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Color Adjustment (White Balance)

This section explains how to adjust the white balance of the screen.

The white balance is adjusted by the [WHITE BALANCE] button on the console, or [WHITE BALANCE] on the VHX MENU.
Normally, this adjustment is made using the [WHITE BALANCE] button on the console. To make detailed adjustments, use [WHITE BALANCE] from the

VHX MENU.

Adjusting on the Console

1 Make the lens to a magnification that is
appropriate for the observation.

Turn the zoom ring on the lens, or adjust the magnification with
“information view” of the VHX MENU.

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

The observation distance is set according to the lens used.

Observation

Lens model )
distance

VH-ZOOR/T 95 mm

VH-Z20R/T 25.5mm

VH-Z20UR/T 20.8 mm

VH-Z100R/T 25 mm

VH-Z100UR/UT 25 mm

VH-Z250R/T 6.5 mm

VH-Z500R/T 4.4 mm

VH-Z50L/T 85 mm

VH-ZST 15 mm
VHX-E20 30 mm
VHX-E100 24 mm

VHX-E500 6.3 mm

VHX-E2500 1 mm

Reference J Use an object with a matte white surface (such as
copy paper) for best results.

3 Adjust the image brightness by turning the
[BRIGHTNESS] dial on the console.

ﬂ NN el
e

XY STAGE
°
BRIGHTNESS
LiGHT
USE &
° O @
@ -

Q MAGNIFICATION

Adjust the image to the appropriate brightness.
1] “Adjusting the Brightness and Focus” (Page 3-4)

.-} Observation
I distance

\ Pont Adjust to prevent the image from becoming so
bright that the image is saturated.

4 Press the [WHITE BALANCE] button on the
console.

O ° O

WHITEBALANCE  ORIGIN

-] QO
- &
\NCE

~

XY STAGE
‘Q MAGNIFICATION

B

This will adjust the white balance.

Adjusting with VHX MENU

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

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

1 Click [Color adjustment] on the [Settings]
menu.
] “Displaying the [Settings] Menu” (Page 12-2)

The white balance setting menu appears.

® Push Set

Display a white target on the screen,
like paper, and click the "Execute”
button.

Execute

O Manual
R 154
-0 +
G 1.00
-9 +
B 214
= y +
O Preset 2700K v

Push set batch execution

Switch the lens/lighting automatically, and
U execute the push set with all patterns.

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

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.

Auto

Adjust the white balance as desired by dragging

Manual each slider of R/G/B while viewing the target.

Select the color temperature according to the

lighting and environment.

* 2700 K: For imaging under an incandescent
lamp.

Preset * 3200 K: For imaging under a halogen lamp.

* 5600 K: For imaging under sunlight during the
day.

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

2 Adjust the white balance by selecting either
of [Push set], [Auto], [Manual], [Preset].

@ Push set batch execution

This can be executed when using the Fully-Integrated (FI) Head
(VHX-7100) and High-Performance Camera (VHX-7020).

Switch the lightning automatically, and execute the push set with all
patterns to adjust the white balance.
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Settings

Vision Correction

Correction is made to the field-of-view of the image receiving element

with 1/2 inches.
This is used when matching the magnification and field-of-view with the

previous model.

\, Point  This can only be set when the High-Performance
Camera (VHX-7020) is connected.
The view is corrected automatically in the case of the
Fully-Integrated (FI) Head (VHX-7100).

1 Click [Vision correction] on the [Settings]
menu.
] “Displaying the [Settings] Menu” (Page 12-2)

The button turns yellow and the corrected image appears in the
observation window.

&% Image Settings

'._" Color adjustment

| _ _ Vision correction ‘

Click [Vision correction] again when releasing [Vision correction].
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I System
[System] Menu Display System Initialization

1

K | "

Option

Record video

»
= Timer record m

:Semngs /)

System initialization...

Version Info...

License registration...

Vision misalignment correction...

Optical axis misalignment correction...

Lens settings..

Initialize XY stage...

Camera direction setting..

Electric revolver settings..

Z stage power...

2 Click the button for the setting item.

[1]“System Initialization” (Page 12-13)

11 “Version Info” (Page 12-13)

[1J“License Activation” (Page 12-13)

11 “Vision Misalignment Correction” (Page 12-14)

[T] “Optical Axis Misalignment Correction” (Page 12-16)
[IJ“Lens Settings” (Page 12-18)

[ “Initializing Automatic XY Stage” (Page 12-18)
[T1“Camera Direction Setting” (Page 12-19)

] “Electric Revolver Settings” (Page 12-19)

[11“Z Stage Power” (Page 12-20)

\, Pont The item which can be set varies according to the
connecting camera unit.

Initialization resets the settings for each function from the VHX MENU
to the factory defaults.
It will also initialize all user setups at [T] “User Settings” (Page 12-2).

1 Click [System initialization] on the [System]
menu.
1 “[System] Menu Display” (Page 12-13)

The [Confirm Initialization] dialog appears.

Check the system iniialization X

L!\\: OK to initialize?

*) Files saved in hard disk are not deleted.

[ Initialize Calibration settings as well.

To reset the calibration values to the factory settings, select [Initialize
Calibration settings as well.].

2 Click [OK].

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.

License Activation

Perform the license activation for the optional software.
Refer to “Software License Registration” of each optional software.

License registration X

Authenticate the license following the instruction.
Step 1: Select the software you wish to activate.
[ 3D shape measurement software (VHX-H5M)

[0 XY measurement software (VHX-H3M3)

Step 2: Acquire the license key from the web site.

Hardware ID:

7N8111D0030227 Copy to clipboard

} https://www.keyence.com/vhx7000series-activation

Step 3: Enter the acquired license key to press the 'Authenticate’
button.

teensekey: | |

Authenticate Cancel
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\, Point  This can only be set when connecting the Fully-

Integrated (FI) Head (VHX-7100) or high resolution
zoom lens VH-ZST.

The stage position is corrected so that the field-of-view and focus do
not change even if the objective lens is switched. This correction can be
readjusted.

There is an automatic correction using a correction scale (chart) and a
manual correction that can use arbitrary samples.

A correction value is calculated so as to provide the same field-of-view
and focus for the multiple objective lenses by performing settings.

This section explains the settings when connecting the Fully-Integrated
(FI) Head (VHX-7100).

Perform settings according to the [Vision misalignment correction]

dialog box as well when connecting the high resolution zoom lens VH-
ZST.

12-14

Auto correction

1 Click [Vision misalignment correction] on the
[System] menu.

] “[System] Menu Display” (Page 12-13)

The [Vision misalignment correction] dialog box appears.

2 Select [Automatic Correction (with transmitted
illumination.)] and click [Start].

Vision misalignment correction

X

Raise the XY stage to the top, set the tilt angle to
0 degrees, select a method to perform correction,
and click 'Start".

Lens misalignment correction
(run when switching an objective lens)

@® Automatic Correction

&9

© Perform manually

%]

O start

Close

\, Point  Uncheck [Vision misalignment correction (run
when switching an objective lens)] if you do
not want to activate the vision misalignment
correction in switching the objective lens.

3 Set the calibration tool on the stage, and click

[Start].
Vision misalignment correction X
Calculate the vision misalignment correction value.
Step (1/1)

1. Set the calibration tool on the stage.

2. Click 'Start'.

*) Click 'Start' to switch the objective lens and
calculate the vision misalignment amount repeatedly.

Start

Cancel

After correction, the message below will appear.

VHX

Correction value calculation is complete.

4 Click [OK].

Vision Misalignment Correction Manual correction

1 Click [Vision misalignment correction] on the
[System] menu.

1 “[System] Menu Display” (Page 12-13)

The [Vision misalignment correction] dialog box appears.

2 Select [Perform manually] and click [Start].

Vision misalignment correction

X

Raise the XY stage to the top, set the tilt angle to
0 degrees, select a method to perform correction,
and click 'Start".

Lens misalignment correction
(run when switching an objective lens)

O Automatic Correction

<

® Perform manually
O start

Close

\, Point  Uncheck [Vision misalignment correction (run
when switching an objective lens)] if you do
not want to activate the vision misalignment
correction in switching the objective lens.

3 Perform settings of the highest magnification
lens unit.

Switch to the magnification with 2500x. Align with the focus, then
click on a characteristic part with the mouse.

Vision misalignment correction X
Switch to High magnification lens unit, and specify the
reference point.
Step (1/4)
1. Display the reference object and
switch to the magpnification to X2500.
Target magnification:  X2500
2. After focusing, click the marked point
on the screen.
o

4 Click [Next].
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5 Perform settings of the high magnification 10 Click [Next].
lens unit. After correction, the message below will appear.

Switch to the magnification with 500x. Align with the focus, then
click on a characteristic part with the mouse. . L
Correction value calculation is complete.

Vision misalignment correction X

Switch to High magnification lens unit, and specify the
reference point.

Step (2/4)

1. Display the reference object and 11 C I ick [0 K] .
switch to the magnification to X500.

Target magnification: X500

2. After focusing, click the marked point
on the screen.

s

©

6 Click [Next].

7 Perform settings of the middle magnification
lens unit.

Switch to the magnification with 100x. Align with the focus, then

click on a characteristic part with the mouse.
X

Vision misalignment correction

Switch to Medium magnification lens unit, and specify the
reference point.

Step (3/4)

1. Display the reference object and
switch to the magnification to X100.
Target magnification: X100

2. After focusing, click the marked point
on the screen.

s

©

8 click [Next].

9 Perform settings of the low magnification lens
unit. 1 2
Switch to the magnification with 20x. Align with the focus, then click

on a characteristic part with the mouse. fo)
Vision misalignment correction x e}
Sivfigh f e rEERTEEEE TS st Ene) Seesh e g
reference point. 5
Step (4/4) »

1. Display the reference object and
switch to the magnification to X20.

Target magnification: | X20

2. After focusing, click the marked point
on the screen.

s
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Optlcal Axis M'sallgnment Correction magnification] (low magnification), and click
[Continue].

\, Point This can only be set when the High-Performance Optical axis misalignment comrection X
Camera (VHX-7020) is connected.

Marker detection was successful.
Turn the zoom ring to match the target magnification.

The stage position is corrected so that the field-of-view and focus do not
change if the lens power is changed with the zoom ring. This correction

can be readjusted_ Target magnification: X30

Current magpnification:  X30

Th_ere is an automatic adjust‘ment using a correction scale and a manual %) After changing the magnification, click ‘Continue.
adjustment that can use arbitrary samples.

A correction value is calculated so as to provide the same field-of-view
and focus for the high- and low-power by multiple settings.

Continue Cancel

A message appears after detecting the marker.

Auto correction
5 Set the lens magnification to [Target

Uncheck [Optical axis misalignment correction] if you do not want magnification] (high magnification) again, and
to activate the optical axis misalignment correction in switching the click [Continue]

magnification with the zoom ring. '

Optical axis misalignment correction X

l Repeat the correction of high- and low-power twice to
calculate the correction value. Marker detection was successful.

Turn the zoom ring again to match the target
magnification.

1 Click [Optical axis misalignment correction] Target magnification: | X200
on the [system] menu. Current magnification: X200
m "[System] Menu Disp|ay” (Page 12-1 3) *) After changing the magpnification, click 'Continue'.

The [Optical axis misalignment correction] dialog box appears.

Continue Cancel

2 Select [Automatic Correction (with transmitted Amessage appears after detecting the marker.
illumination.)] and click [Start].

6 Set the lens magnification to [Target
Relse the XY stage o the top set thett angle to magnification] (low magnification) again, and
0 degrees, select a method to perform correction, click [Continue] .

and click 'Start".

Optical axis misalignment correction X

1 Optical axis misalignment correction Optical axis misalignment correction X

@ Automatic Correction Marker detection was successful.
(with transmitted illumination.) Turn the zoom ring to match the target magnification.

Target magnification: X30
Current magpnification:  X30

*) After changing the magnification, click ‘Continue'.

O Perform manually

o Start Continue Cancel

After correction, the message below will appear.

Close
VHX
\, Point Uncheck [Optical axis misalignment correction] Correction value calculation is complete.
if you do not want to activate the vision _
misalignment correction in switching the oK

magnification with the zoom ring.

7 Click [OK].
1 2 3 Set the lens magnification to [Target

maghnification] (high magnification). Set the

calibration tool on the stage, and click [Start].

Optical axis misalignment correction X

Calculate correction value for optical axis misalignment
with a marker.

suondo

1. Turn the zoom ring to match the target
magnification.

Target magnification: X200

Current magpnification: X200

2. Set the calibration tool on the stage.

3. Click 'Start".

*) Click 'Start' to move the stage,
then auto focus will be executed.

Start

Cancel

A message appears after detecting the marker.
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5 Set the lens magnification to [Target

Manual correction magnification] (low magnification), and click
the same place as clicked for the high-power
1 Click [Optical axis misalignment correction] lens.
on the [System] menu. Optat s il cocion X
m “[System] Menu Displayu (Page 12_13) E)av\vcum\:;en:ffi\cea:r;iunt of misalignment when switched to
The [Optical axis misalignment correction] dialog box appears. 1. Tum the zoom ring to match the farget
magnification.
2 Select [Perform manually] and click [Start]. Target magnification: [X30

Current magnification:  X30

Optical axis misalignment correction X

Raise the XY stage to the top, set the tilt angle to

0 degrees, select a method to perform correction,

and click 'Start'. 2. After focusing, click the marked point

3 P 3 on the screen.
M Optical axis misalignment correction

- Automatic Correction
(with transmitted illumination.)

c Back Next Cancel
e ©

® Perform manually - - - - -
e "' € 0N € G CE <E

Ostar oD D o O E R
8 R O OGS O RN N

Close -

oo oo Y €5 N €6 G6 €E <=

me LQL0L600080 @wamaa

3 Place an arbitrary sample on the stage.

4 Set the lens magnification to [Target

magnification] (high magnification), and click 6 Setup the high- and low-power lenses again
on a characteristic part with the mouse. following the dialog
opt e ot crecn . After correction, the message below will appear.

Set to target magnification, specify reference point. e

1. Display the reference object, turn the zoom ring Correction value calculation is complete.

to match the target magnification.

Target magnification: X200

Current magnification: X200

2. After focusing, click the marked point
on the screen.

s

e Next Cancel

suondo
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Lens Settings

\, Point  This can only be set when the High-Performance
Camera (VHX-7020) is connected.

Specify the type of lens to attach to the microscope.

The microscope stores the calibration value, and push set value for
white balance for each lens.

] “Calibration” (Page 7-5)

0] “Color Adjustment (White Balance)” (Page 12-11)

The settings are reflected automatically if only selecting the objective
lens in the lens settings at lens replacement.

ReferenceJ 1he lens type and power is automatically recognized when
a lens that supports the automatic lens/zoom recognition
function is attached. [Lens Settings] are not required.

1 Click [Lens Settings] on the [System] menu.
] “[System] Menu Display” (Page 12-13)
The [Lens Settings] dialog box appears.

2 Select the lens to use and click [OK].

Lens settings X

Select the lens and the magnification that you want to
use for observation.
Series

® RZ / LW LENS ©) ZOOM LENS

() Others (lenses not shown in the list)
Select Lens
Lens name: 75200 &

Lens power:  X20 i

Dual Objective Zoom Lens (high magpnification target

o
L
X200~2000

[ Always display when system starts

e

If the list does not include the model number for your lens, select
[Optional Lens 1] or [Optional Lens 2].

@ Always display when system starts

The [Lens selection] screen appears when the application starts

up.
(Default: ON)

Initializing Automatic XY Stage

Performs the 6 initialization of the stage.

1 Click [Lens Settings] on the [System] menu.
1 “[System] Menu Display” (Page 12-13)
The [Initialize XY stage] dialog box appears.

XY stage initialization
Without placing the target, set the plate on the stage with the black side
facing up, verify the lens being used, then click 'Initialize".

Lens type: Z05 &

Lens power:  X20 v

[ Auto Focus automatic execution

If the distance from the lighting attachment to the target is small,
turn off.

Initialize Close

2 With the black area of circular monochrome
plate facing upward, place the plate on the
stage.

3 Raise the XY0 stage as far as it can move up.

4 In the [Lens Settings], specify the type and
power of the lens in use.

Reference J  ® The [Lens type] is recognized automatically when
using the Fully-Integrated (FI) Head (VHX-7100).

¢ This procedure is not required for lenses that have
the automatic lens/zoom recognition function,
because [Lens type] and [Lens power] are detected
automatically.

5 As needed, turn on the “Auto Focus automatic
execution”.

6 Click [Initialize].

Then, the 6 initialization starts.

- VHX-7000 User’s Manual -



System

Camera Direction Setting Electric Revolver Settings

For the Fully-Integrated (FI) Head (VHX-7100), image directions will
be set. For the High-Performance Camera (VHX-7020), the mounting
direction of the camera will be set.

If, for example, the stage is to be tilted to the right, the mounting
direction [Right] will provide more natural camera image.

This can only be set when connecting the Fully-
Integrated (FI) Head (VHX-7100).

\, Point

Perform settings relating to the electric revolver of the Fully-Integrated
(FI) Head (VHX-7100).

1 Click [Lens Settings] on the [System] menu.
11 “[System] Menu Display” (Page 12-13)
The [Camera direction setting] dialog box appears.

Mounting the target lens

Rotate the electric revolver to remove and mount the objective lens.

2 Set the mounting direction of the camera. 1 Click [Electric revolver settings] on the

Fully-Integrated (FI) Head
(VHX-7100)

High-Performance Camera
(VHX-7020)

Camera directon setling
Select the camera direction.

© Normal mode (recommended)

Observation can be performed with camera
facing the front.

Camera direction setling
Select the camera direction.

© Normal mode (recommended)

Check that the camera is mounted facing
forward and then press OK.

X

[System] menu.
1] “[System] Menu Display” (Page 12-13)

The [Electric revolver settings] dialog box appears.

2 Click [Mount the objective lens].

© Custom (advanced users)
Right Right

g,

OK Cancel OK. Cancel

[| Mounting the target lens |]

© Custom (advanced users)

Initialize the electric revolver

PO

Close

3 Click [«]/[] to mount and remove the

@ Normal mode (recommended) L
objective lens.

Check that the camera is mounted facing forward and then click
[OK].

@ Custom (advanced users):
Select [Right]/[Left)/[Auto (Fully-Integrated (FI) Head only)] in
harmony with the stand tilt direction, and click [OK].
In the case of the High-Performance Camera, mount the camera to
the set direction, then click [OK].

Mounting the target lens

Mount or remove the target lens.
Rotate the revolver to move the mounting position.

>

*) Use caution when rotating

Complete

Click [«]/[—] to rotate the revolver. Be careful

that the objective lens does not touch the
object.

suondo
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Initializing the Electric Revolver

Initialize the electric revolver.

1 Click [Electric revolver settings] on the
[System] menu.
0 “[System] Menu Display” (Page 12-13)
The [Electric revolver settings] dialog box appears.

2 Click [Initialize the electric revolver].

Electric revolver settings

‘ Mounting the target lens |

[ Initialize the electric revolver ]

Close

3 Check that there is no object on the stage,
and set the stand tilt angle to 0, then click
[Initialize].

Initialize the electric revolver

Without placing the target, set the tilt angle to 0
degrees, then click ‘Initialize’.

Initialize Close

Z Stage Power

Clear the excitation of the down Z stage of the stand (VHX-S770E/S750E).

1 Click [Z stage power] on the [System] menu.
1 “[System] Menu Display” (Page 12-13)

The [Z stage power] dialog box appears.

Z stage power

Move the z stage to the lowest position and turn off the power.
The function below may not operate correctly.

- One-push calibration

- Teaching automatic measurement

- Register the stage position

- Tilt and observe

- Vision misalignment correction

- Optical axis misalignment correction
- Initialize electric XY stage

*) The application needs to restart when power is restored.

2 Click [Turn off the power].

The power to the z stage is turned off and the stage moves down.

12-20 - VHX-7000 User’s Manual -



Methods to Connect the
Microscope to a PC.

Connecting to an
External PC

LAN Connection ..............cciuiina... 13-2
Overview of LAN Connection .. ..................... 13-2
Operating Environmentofthe PC................. ... 13-2
Flow of Preparations. .. .......... .. ... ... ........ 13-2
PC Connectionand Settings. . ...................... 13-2

VHX-7000 Communication Software . ......... 13-3
Overview of Functions. .. .......... ... ... ... ..... 13-3
Installing the Software. . .. ....... ... ... ... .. .. ..., 13-3
Uninstalling the Software .......................... 13-4
Startup of VHX-7000 Communication Software . ........ 13-4
Names and Functions on the Window ................ 13-5
Playinglmages . ........... ... ... ... ... ... ..... 13-7
Measuring2D Images. . .......... ... ... 13-11
Preview. .. ... ... ... . 13-12
SaVviNg . ..o 13-12
Editing. .. ..o 13-12
VW Lo 13-13
OptioNS . ..ot 13-13
ExtractingCSVData........... ... ... ... ....... 13-14
Measurement Data Tabulation .. ................... 13-15

FTP Server Function...................... 13-16
Using Internet Explorer to Connect. .. ............... 13-16

File Sharing Function ... .................. 13-17
Using Internet Explorer to Connect. .. ............... 13-17

RN
L

9d [euJ8)xg ue o3 Bunosuuon

- VHX-7000 User’s Manual - 13-1



—_
L

9d leusa)x3 ue o} Buigosuuon

LAN Connection

ILAN 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 PC Connection and Settings

@ VHX-7000 Communication Software

This software allows remote control operation of the 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 microscope and a
PC.

@ File sharing function

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.
Operating Environment of the PC
. Windows 7 SP1
Supposl‘tesc:e::):ratlng Windows 8.1 Update
4 Windows 10
Processor Intel Core™2 Duo E8400 or above
Memory 2 GB or more

PC must be equipped with one of these LAN

Connection interface ports:
LAN (RJ-45 1000BASE-T/100BASE-TX/
10BASE-T)

Display resolution 1280 x 1024 or higher

Hard disk drive 3GB or more

Graphics memory | 256MB or more

Display colors 32 bits or more

Graphics chip Support for Direct X11

Direct X Version 11 or later

Others CD-ROM drive or USB port

Flow of Preparations

This section explains the flow of work to complete before acquiring
image data via the LAN connection.

\, 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.

” Configuring the network on the VHX-7000 ‘l (Page 12-5)

4

” PC Connection and Settings

4

” FTP server function settings

‘l (Page 13-2)

‘| (Page 13-16)

” File sharing function settings ‘l (Page 13-17)

\, 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 peer-to-peer between a PC and this unit,
use a crossed cable.
Please set any values for the IP address by IPv4 within
the range from 192.168.0.1 to 192.168.0.254.
(Ex)
¢ This unit IP address: 192.168.0.1
* PC IP address: 192.168.0.2,
subnet mask: 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.
11 “Configuring the Network” (Page 12-5)

2 Confirming the network settings on the PC.

3 LAN cable connection

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.

4

4
©

D
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IVHX-7000 Communication Software

VHX-7000 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 Software

This section explains the procedures for installing the VHX-7000
Communication Software to the PC.

\, 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 has
normal or higher privileges for Windows 7/10.

1 Turn the PC power on and start up Windows.

2 Double-click the installer that you downloaded
from the download site.

l Referenc:

You can also copy the installer from [Album] in the
VHX MENU.

11 “Copy PC Software” (Page 11-12)

The [VHX-7000_970F Software] window appears.

\,  Point « If [User Account Control] appears, click [Yes].

* 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 4.5.2 Full
* Visual C++ 2010 SP1 redistributable package (x86)
¢ Visual C++ 2013 redistributable package (x86)
¢ Visual C++ 2015 redistributable package (x86)
¢ Direct X End-User Runtimes (June 2010)

3 ciick [Next].

ﬁ VHX-7000_S70F Software - InstallShield Wizard x

Welcome to the InstallShield Wizard for
'VHX-7000_970F Software

The Instalishield(R) Wizard wil install VHX-7000_S70F Software
on your computer. To continue, cick Next.,

WARNING: This program is protected by copyright law and
international treaties.

The window for entering the user information appears.

4 As required, enter [User Name] and
[Organization], and click [Next].

ﬁ VHX-T7000_970F Software - InstallShield Wizard x

Customer Information

Plezse enter your information.

User Name:

Organization:

InstaliShield

The window for selecting the folder to be installation destination
appears.

5 click [Next].

‘ﬁ VHX-T000_870F Software - InstallShield Wizard >

Destination Folder
Click Next to install to this folder, or dick Change to install to a different folder.

Install VHX-7000_870F Software to:

C:¥Program Flles (x35)¥KEYENCEXVHX-7000 Software¥ Change...

InstallShield

To change the folder to be installation destination,
click [Change] and specify a different folder.

l Reference )

The [Ready to Install the program] dialog appears.
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VHX-7000 Communication Software

6 Click [Install].

ﬁ VHX-7000_970F Software - InstallShield Wizard >

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, cick Back. Click Cancel to
exit the wizare

The installation begins.
When the installation finishes, the [InstallShield Wizard Completed]
dialog box appears.

/ Click [Finish].

ﬁ VHX-7000_870F Software - InstallShield Wizard X

InstaliShield Wizard Completed

The Instalshield Wizard has successfully installed

VHX-7000_S70F Software. Click Finish to exit the wizard.

<Eak cancd

Uninstalling the Software

1 Turn the PC power on and start up Windows.

2 From the [Start] menu, select [Windows
System] - [Control Panel] - [Programs and
Features].

3 Select the VHX-7000 Communication Software
and click [Uninstall].

4 When the confirmation dialog box appears,
click [Yes].

\, Point If [User Account Control] appears, click [Yes].

Startup of VHX-7000 Communication

Software

1 Double-click the [VHX-7000_970F
communication software] icon on the desktop.
The first time the program is started, the [VHX-7000_970F

Communication software] window appears.
2 If the network is connected, click [Network].

|:|=== -
View Network Dpt|0n

1 “Network Settings” (Page 13-13)

The contents of the hard disks of computer and microscope are

<

. A B w4, 3 £
o dovt P e | shah nauh | B0 v |t | ook | B |Asein Ovtout_ Tib v

O 9610, TE 10,0010, AV, G5V 10 Gk whedit st s Fts #0cs 28068

o . ovuree
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Names and Functions on the Window

The upper area of the window shows the contents inside the PC’s hard disk and other storage devices.
The lower area of the window shows the contents of the microscope’s hard disk.

(1)

[ VHX-7000_970F Communication software - m) x

File Edft View Settinas Hebp

. BB He. .
Playback Measure Preview Linked startup Save @ Print File

B & Win10 (C:)

google

inetpub

Intel

M50Cache

PerfLogs

3] Program Files

3] Program Files (x86)

(2)_' [=2] ProgramData

= Users

&3 Windows

= Temporary (D:)

= DWD RW Drive (E:) |
¥ Network -— .
ial Recyde Bin 20181108 _222341... 20181108_233136... 20181109_005429.

\

P = o
4« - o I i
Option Explorer Report Output Tab results Exit

S

7 ol
Search Refresh

[z ez]

20181108 181830...

—(4)

[=Ne)

20181109_013902...

Va

1 files selected |

= 9 102.168.0.20
=2} DataFolder

~

o

47 ~(5)

20181108 202445... 20181108_222341... 20181108_233136...

v

2 files selected | JPG:39, TIF:3,WDP:0,AVI:1,CSV: 0| Click wheel to select files | Free space:550.75GB

No. Item Function

(1) | Toolbar The toolbar presents the commonly used commands.
1 “Toolbar” (Page 13-6)

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].

Reference J 1hese four file types can be displayed as thumbnails.
* JPEG file (.jpg)/TIFF file (.tif)/HDPhoto (.wdp)/AVI file (.avi)

(2) | PC 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].

(3) | VHX folder view area \, Pont The VHX-7000 Communication Software can only access the “Data folder”
(D:\CommonData).
The VHX-7000 Communication Software cannot access the Documents folder.

This area shows a list of files in the local folder.

(4) | PCfiles list area In this section, these files are referred to as [PC files].

This area shows a list of files in the VHX folder.

(5) | VHXfiles list area In this section, these files are referred to as [VHX files].

RN
L

The right end of the status bar displays the following information:

* HD free space : Remaining space available on the microscope’s hard disk.

* Files : Indicates the number of each file type in the current folder (JPEG, TIFF, WDP, AVI,
(6) | Status bar and CSV).

* Selected files : Indicates the number of selected files.

The toolbar and status bar can be hidden by selecting the settings on the [View] menu.

9d [euJ8)xg ue o3 Bunosuuon
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VHX-7000 Communication Software

Toolbar

The names and functions of the toolbar icons are explained below.

B Playback

Playback

Plays back the selected file.

The display method varies according to the type of
selected file.

] “Playing Images” (Page 13-7)

B Measure

On 2D images, this command measures length and
area, and allows additional comments.

Measure| | [1]“Measuring 2D Images’ (Page 13-11)
M Preview
Displays the selected file in a [Preview] window.
G AVI files and images recorded in high definition (4000 x
Previews| | 3000) or higher resolution cannot be previewed.
] “Preview” (Page 13-12)

M Linked startup

Automatically opens the selected file in the
associated application based on the file extension

in the PC’s settings.
For example, the image file can be opened in a

Linked startup| | commercially available image editor application.
The following file types are supported:JPEG, TIFF,
AVI, and CSV.
M Save
H Saves the captured images under automatically
assigned names.
5ave | | [1]“Saving’ (Page 13-12)
M Print
Print the selected images from the printer connected to
I_gl- the computer.
Print [ “Printer” (Page 4-10)

Controls files.
Items that can be controlled are the same as those of

File [File] in Album.
1 “File” (Page 11-2)
M Search
ﬁ Searches files within the computer’s hard disk.
Search 1] “Searching Files” (Page 11-10)
B Refresh
I;-'j Refreshes the display to reflect the latest information.
Refresh

13-6

M Edit

This command is used to edit files or folders.

Edit ] “Editing” (Page 13-12)
H View
EEE‘E . Toggles display between thumbnail and properties.
View [ “View” (Page 13-13)
Bl Network
i Shows/hides VHX folder display area and VHX file list
MNetwork | | area.
Hl Option
You can set the network settings and options of various
" . || functions.
Option 1] “Network Settings” (Page 13-13)
11 “Options” (Page 13-13)
B Explorer
Q Launches Explorer.
Explorer

H Report Output

Report Qutput

Output the information of the selected CSV file to an
Excel file.

l Tab Result

>
Tab results

This function combines one-click automatic
measurement results in Excel.
1 “Measurement Data Tabulation” (Page 13-15)

- VHX-7000 User’s Manual -



VHX-7000 Communication Software

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.

\ Pont 3D images opened by clicking [Measure] will be played

as 2D images.

® 2D image

The image is displayed in a [Wide-view] window, 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 image

The image appears in the 3D view. 3D images can be rotated and
observed in the XYZ directions.
[I] “Displaying in 3D" (Page 13-8)

@ Multi-lighting image

The images recorded with this function can be observed later with the
lighting direction changed.

@ HDR image
HDR images can be displayed after adjusting the HDR effect.
@ Optical Shadow Effect Mode image

Optical Shadow Effect Mode images can be displayed after adjusting
the Optical Shadow Effect Mode effect.

Playing 2D images

When playing 2D images, they are shown in the wide-view window.

1 Double-click the file to play.

The [Wide-view] window and play window will open.

2 2008110816152y - VHE 0030 Arber o x

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.

S 20181108, 161524 g - VWX TOOO_GTOF Amabyzer

He Ede ven sewngs Heb

- VHX-7000 User’s Manual -

@ Toolbar
Select the image to display in a new window.
Open
Saves the displayed image under a
ﬁ userspecified name.
Save The size of the image can be set in the [Option
Settings].
Print the displayed images from the printer
= connected to the computer.
Print ] “Printer” (Page 4-10)
" Copy the displayed image to the clipboard.
Copy
=l . . .
H This command is used to measure the image
Measure/Camment or add comments.
Stops playback.
Exit

@ Menu [Settings]

Option settings

Display large image size
® High-quality mode
O High-speed mode
Add CSV data when saving image.

==

ODisplay large image size
If the response time is slow when the display is [Highquality mode],
select [High-speed mode]. This will make operations faster.

OAdd CSV data when saving image

This option exports saved CSV data to Excel for viewing the
measurement data on the image.

13-7
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13-8

Displaying in 3D

Displaying 3D image files in 3D.

. Thumbnails of 3D image files will have a red 3D symbol in
the lower right.

1 Select the 3D image file and click [Playback].

The confirmation message appears.

2 Click [3D playback].

3 The displayed 3D image can be edited.

The displayed 3D image can be manipulated by turning it, zooming
in and out, and moving it.

] “Manipulating the 3D View” (Page 9-16)

B 20 W Viewer

e o

@ Toolbar
Select the image to display in a new 3D view.
Open
Saves the displayed image as a 2D image.
Save as 2D
Print the displayed images from the printer
'_-' - | | connected to the computer.
Print 1 “Printer” (Page 4-10)
E=1l Stores the displayed image on the PC’s clipboard.
Lod The copied image can be pasted into
Copy commercially available software.
Opens the [Option settings] dialog box. Setting
of the following items is available.
2 « Color (scale line, scale assistance line,
Option background)
¢ Unit (m/mm/um)
* Number of decimal
m Exits the 3D view.
Exit

@ [Display] tab

OHeight
Dragging the slider right or left adjusts the scale factor used to
display the image height.

OMonochrome

This option removes the surface texture to make height differences
easy to understand. Combining it with the light simulation provides
clearer height differences.

EDd

OHeight/Color

Selecting the [Height/Color] option displays the image with
emphasis on height. The highest areas of the 3D image are shown
in red, and the lowest areas are shown in dark blue.
Adjust the height and color by dragging the slide bar.

DY

OScale
If the [Scale] option is checked, a simple scale will appear. Change
the height of the (squares) or (dots) to measure the rough height.
[I1“Scale” (Page 9-17)

D Views

ED

OFix Z

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. Hold the right mouse button down
and drag to move the object.

- VHX-7000 User’s Manual -
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ORotation guide

Checking the [Rotation guide] check box displays the X, Y, and MU|tI-|lghtlng playbaCK

Z-axis during mouse drag movements. o

Click again to turn the [Rotation guide] display OFF. Playbacks a Multi-lighting image.

ey —— . [ [Reterence ] Thumbnails of Multi-lighting files will have a [ML] symbol in

X} the lower right.

Vi Lighting
neght
0

Doply Sercngs
Hormal

[ Scale
Oz
1 Retaton quide

Reset.

1 Select a Multi-lighting file and click [Playback].

The confirmation message appears.

2 Click [Multi-lighting playback].

@ [Lighting] tab L . .
) o o ) 3 You can change the lighting direction of the
Selecting the [Lighting] tab enables the lighting simulator which can - . .
be used to apply lighting from any direction. MUIt"'ghtmg Image to check.
Drag the mouse to change the lighting direction. This allows you to
observe height differences on the image in greater clarity.
[T “Lighting Simulations” (Page 9-50)

08_161956.g - VHH-000_97OF 30 Viewer

B ol

Viaw Lghtng

orgheness

oark saght
Gz

Weak Stong

Hove taget

O 30 Shave

® wont

© 30 shavefLignt
Lght depy

Reg. Settngs || Aok

@ Light direction

You can change the lighting direction by clicking the image display
area. The following indicator shows the direction of illumination.

Latitude: 3212 Deg Longtude: | 32613 Deg

You can also set the lighting direction by entering a latitude and a
longitude.

@ Balance adjustment

An image illuminated from straight above can be put in the
state under the ring + coaxial combined illumination. Adjusts the
combination ratio by slider.

RN
L

Balance adjustment

Reset

Clicking [Reset] resets the illumination angle and the combination
ratio to the default values.

9d [euJ8)xg ue o3 Bunosuuon
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Playing HDR images
Plays back the HDR file.
l Thumbnails of HDR files will have [H] symbol in the lower

right.

@ Toolbar

Open

Select the image to display in a new
window.

B

Save

Saves the displayed image.

.

Print

Print the displayed images from the printer
connected to the computer.
1 “Printer” (Page 4-10)

1 Select the HDR image file and click [Playback].

The confirmation message appears.

2 Click [HDR Playback].
This brings up the playback window and the [High dynamic range]

dialog box.

3 Adjust each setting while viewing the image.

-t

Copy

Copy the displayed image to the clipboard.

o]
T

133

Measure/Comment

This command is used to measure the
image or add comments.

h

HDR Adi.

Allows each item to be readjusted.

The following can be adjusted: brightness, texture, contrast, and

color.

Click [Default] to return each setting to their optimum values.

HDR

Brightness:

=]

Texture:

Contrast:

Color tone:

Defauft

63

56

33

Show Image

4 Click [Show Image].

The [Wide-view] window and play window will open.

Exit

Stops HDR playback.

2 20181108 161524 g - VHX-TOO0_TOF Amalyzer

B por

gengs peb
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Measuring 2D Images Changing calibration

Normally, the calibration set when the image was recorded is loaded

With 2D images, you can measure length and area, enter comments, automatically.

and save. The procedure below allows you to redo the calibration.

1 Select the file to measure and click [Measure]. 1 Click the lens power view and select [Lens 1]
The [Specify measurement size] dialog box appears. or [Lens 2]_

| pm v Mo. of decimal places : 2= ‘

2 Select the size of the image to measure and

. E20

click [OK]. xen ¥

The [Wide view] window and play window opens. L & 3 Cust Set 1

There are four tabs for tools of [Measure/Comment]. L b ' Cust: Set 2

[1J “Main Measurements” (Page 7-10) 2y Cust Set 3

1 “Area Measurements” (Page 7-20) Calbration  » Custsett
“ryi : » Cust Set 5

] “Displaying Text and Markers (Comment)” (Page 6-4) C“st:ts
“ni ; - ust Se

[ “Displaying a Scale” (Page 7-25) o

AT e | e | see b PEE - EaE s cust st 8

S8 A K Cust Set 9
2Ponts  Redus  Diametsr  Anglel  Ange2 @ specy 3 shape to measure the area Cust Set 10

s R AN
- || et 2 Click [Lens 1] or [Lens 2] - [Calibration)] -

Wt Fee  R@ o @ A £ & [Setﬂngs]

x anngess oo Fiter Fil
X essure Delete  Delal ‘ pm - Mo. of decimal places : 03 |
Extract area values manualy or automaticaly =8 i =
Meas.result window Display meas.value ey Cust Set 1
Show meas.vaithorzn) %} O o L
IndvMesr  BlckMesr  Delete Reset Lens 1 »
Line color/ Thicknass... Font... L 2
ens »
Meas.resuft window Display meas.value
Line color/ Thickness.... Font.. | EHEIET D ‘ Settings...
Load from Current Image
- /O Q
Fork  bne Bcre Spriare o The [Calibration] dialog box appears.
Sk L s
Midpaint Bisector Perp. Parallel Mode: Monochrome v
& o + 3 Enter the a known length on the screen as the
InkrCrCy InkrCrs IntrLrs i les placed lid
e e e e e e reference length.
- Place items inside frame.
um ~ No. of decimal places: | 2/3 Calibration - L
@ oFF O Edge detection =
O Muttipoint input. Width: 602 2D i e

O Number Specification  [] Show extraction points Lens power name: |Cust Set 1

Manual calibration

Weas.nes/comments/scales placed in invaid area . =
(outside blue frame) isn't included in saved img. Reference length: 21512
- Place items inside frame.

*) Align the calibration scale on the screen to the refarence length.
View

= | [ e e R = @m @@

< No. of decirel phces: | 2[2

Ho. of decimal =
Qim places: b &

A wan | e

Gl

e O o
V. g X 4 Click the start and end points of the length

v

@© HNone O Mesh O cross . .
e it e N - specified as the reference in step 3.
une cobr: [ Thckness: [Nomal_ v — e The start and end points can be moved by dragging either point.

Ensbled range: 341.86 to 34185.30

5 Specify the display units and number of

Date Time
decimals to display, and click [OK].
Lens name Line color Thickness... Font...
Titange The calibrated value is saved.
Commen... Meas.ines/comments/scales placed in nvaid area
(outside blue frame) isn't included in saved img.
- Place items inside frame.
Hide um < No. of decimal phces: | 2% 1 3
Delete all comments ;SS v

Meas Ines/comments/scales paced i invaid area
(outside blue frame) isn't inchuded n saved img.
Place ftems nside frame.

.

um v No. of decimal places : | 2[3

€20
20 v
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Flename:
20181109_183342.jpg
File size:

123D

Updated:

11/9/2018 6:33:45 PM

Image Size:
2880 x 2160

Date Recorded:
11/9/2018 6:33:42 PM
Lens name:

EL00, X150
EpHilumination:
[ON] Full ing

Tilt angle:
0Dag

MH=207 00 B8 &R [X]

Preview shows the observed image and file properties.
Various operations can be performed by using the icons below the
image.

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.

Fit to window size
Adjusts and displays the image to the size of the window.

Actual size
Displays the image in actual scale.

Full screen image
Displays the image over the entire screen.

Enlarge
Enlarges the image display size. Zooming is also possible
by rotating the mouse wheel button.

Reduced-size
Reduces the image display size. Zooming is also possible
by rotating the mouse wheel button.

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.

Show properties ON/OFF
Toggles the properties information display ON/OFF.

N EN)Ed

13-12

1 Select the file to save.
VHX files and PC files can be selected.

2 Click [Save].
The [Save As] dialog box appears.

3 Select a folder and enter a filename to save
the image as, then click [Save].

As

Sawe in Documents v @ & e m-
Name Date modified Type
i No items match your search.
Quick access
Desktop
m
Libraries
This PC
a < >
@ File name; 0 ~] ==
Network
Sawe a5 type JPEG imsges (+ pect ipee) - Cenel
[] save resized image
o

The selected file is saved.
To resize the image before saving it, check the [Resize to] option
and select the size.

Undo(U) Ctr+Z

Cut Ctr+x
Copy Ctrl+C
Paste Ctri+V

Select Al Ctrl+A

@ Cut

Cuts the selected file or folder and copies it to the clipboard.
@ Copy

Copies the selected file or folder and copies it to the clipboard.
@ Paste

Pastes the file or folder copied to the clipboard, using Cut or Copy, to
the selected folder.

@ Select All

Selects all files in the currently open folder.
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List
Details

Show properties

Show thumbnails

| Sort » | Name
Ascending Type

Descending Size
Updated

Title

Subtitle
Creator
Company/arg
Workgroup
Lens name
Epi-llumination
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.

- VHX-7000 User’s Manual -

Network Settings

Configure settings for connecting the microscope to a network.

Network settings

Network reference target settings

@® Computer name

‘VHX—?DDDJ 23456

O IPv4 address

192 168 0 20

O 1Pv6 address

Account settings

[ connect to the next account

User name

Password

-1 Test connection Register/load settings

@ Network reference target settings

Enter either [Computer name]/[IPv4 address]/[IPv6 address] of the
microscope.

@ Account settings

Check the option and input the [User name] and [Password] for
connecting to the microscope.

Choose the user name (VHX_User) specified in the filesharing settings.
1 “Configuring FTP and File-Sharing” (Page 12-4)

@ 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.

Option settings

The [Option...] dialog box appears.
1] “General Option” (Page 12-8)

13-13
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Extracting CSV Data

The measurement results embedded in an image as CSV data can be
saved as a CSV formatted file.

Reference ) 1 humbnails of images with CSV data will have [C] symbol
in the lower right.

1 Select the image with CSV data.

2 On the [File] menu, select [Extract CSV data].
The [Save As] dialog box appears.

« v 4 [£ > ThisPC > Documents v & | Search Documents vl
Orgsnize »  Newfolder = @

P Saved Games A Name Date modified Type

7 Searches

No items match your search.
VHKSys

[ videos

~ [ This PC

|5 Documents.

e Winl0 (C)

mporary (09
L DVDRW Drive (E)}

r Libraries

& Network
v o< >

File name; | 20181109_195709,pg.csv -

Save astype: | CSV file (".csv) v

 Fide Flders ozt

3 Enter a filename and click [Save].
The CSV file is saved.

—
w
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VHX-7000 Communication Software

p @ Option
Measurement Data Tabulation

OSub folder batch mode

When the VHX-7000 Communication Software has been installed, the When [Block tabulate all files in subfolders] is selected, all the files
[VHX-7000_970F Measurement Data Tabulation Tool] icon is created inside the subfolders of the specified folders are exported as a
automatically. batch.

The [VHX-7000_970F Measurement Data Tabulation Tool] tabulates the
image files with measurement data or the CSV file measurement data
that is compiled inside a folder, and outputs it into Excel files.

OExcel output at sub folder batch mode

When the [Output each to a separate Excel book.] is selected, the
files inside the subfolders are output to separate Excel books.

) Book1
1 A B c D
1 Double'cllck the [VHX'7000_970F File Name Date 1. Diameter [um] 2. Diameter [um] Count
. . OneClick-05jpg 2018/11/11 15:00 1074.54 1069.88 0
Measurement Data Tabulation Tool] icon. o
A G D
File Name Date 1. Diameter [um] 2. Diameter [um] Count
OneCiick-05.jpg _ 2018/11/11 15:00 1074.54 1069.88 0
. . o
2 Drag the folder with the tabulated files O @
. . o A B c [ o E i
ol | 1 File Name Date 1. Diameter [um] 2. Diameter [um] Count
(Measurement result images and CSV flleS) ol | 2 OneCick05jog 2018/11/11 15:00 107454 1069.88 0
- of | 3 OneClick-06 jpg 2018/11/11 15:00 1074.54 1069.88 0
from explorer, etc. into the square frame. 2| oneClckarpg 20181111 15.00 07454 10695 0
5 OneClick-04jpg 2018/11/11 15:00 1074.54 1069.88 0
& OneClick-01jpg 2018/11/11 15:00 1074.54 1069.88 0
asurement Data Tabulation Tool 7 OneClick-02jpg  2018/11/11 15:00 1074.54 1069.88 0
8 OneClick-03jpg 2018/11/11 15:00 1074.54 1069.88 0
Wb v Test-08 Sheet? - Sheetd @ K]
Compile the measure CSV or image files with measurement results

and tsbulte to Excel le. When the [Output each to a separate sheet in a single Excel book.]

is selected, the files inside the subfolders are output to separate
sheets in an Excel book.

Drag and drop the folder you want to compile. oo
A B ® D E
1 FileName Date 1. Diameter [um] 2. Diameter [um] Count
2 OneClick-05jpg  2018/11/15 15:00 107454 1069.88 0
3 OneClick-0Bjpg 2018/11/15 15:00 107454 1069.88 0
output thumbnails 4 |OneClick-07jpg 2018/11/15 15:00 1074 54 1069.88 0
5 OneClick-04jpg 2018/11/15 15:00 1074.54 1069.88 0
6 OneClick-O1jpg 2018/11/15 15:00 107454 1069.88 0
m 3 7 OneClick-02jpg  2018/11/15 15:00 107454 1069.88 0
8 OneClick-03ipa_2018/11/15 15:00 107454 1069.88 0
v (1 Test-ot Test-c Test=08 1K —

[] Block tabulate all files in subfolders
(Tabulate all of the files in the subfolders of the selected folder.)

\, Point * The supported models for [VHX-7000_970F
Output format of block tabulation to Excel Measurement Data Tabulation Tool] are shown
as below.
The CSYV files and image files with measurement
data output via VHX-500/500F/600/700F/900/900F/
950F/970F/1000/2000/5000/6000/7000 series
* The supported Excel versions are shown below.
3 Automatically export the tabulated results to Excel 2010/2013/2016 .
. * [Main measurements] and [1 click measure] are
the Excel files. the types of measurements that can be output.

Enter a filename and save the file. [Aref'a Measure], [Auto area measurement] and [3D
o = = Profile Measurements] are not supported.
§ A B _© D 3 ¢ All of the measurement result items and
1 File Name Date 1. Diameter [um] 2. Diameter [um] Count ..
2 OneClick-05jpg  2018/11/15 15:00 1074.54 1069.88 0 sequence numbers inside the folders need to
3 OneClick-06.jpg 2018/11/15 15:00 1074.54 1069.88 0
4 OneClick-07jpg  2018/11/15 15:00 1074.54 1069.88 0 match each other.
5 OneClick-04 jpg 2018/11/15 15:00 1074 54 1069 88 0 T i T H
6 OneClick-01.jpg 2018/1115 15.00 1074.54 1069.88 0 If the CSV flleS and the Image_flle_s Wlth
7 OneClick-02jpg  2018/11/15 15:00 107454 1069.88 0 measurement data are mixed inside the folders, the
8 OneClick-03.jpg 2018/11/15 15:00 1074.54 1069.88 0

old files will be tabulated by the update dates.

@ Thumbnail image output mode

When [Output thumbnails] is selected, the thumbnail images are
exported to the first column.

K36 - £
D o D 3 F
1] ‘lle Nama Date 1. Dlameter [um 2. Diameter [um Count
SneClick-05.jpg  2018/11/11 15:00 107454 1009.88 )
2
dneClick-08jpg  2016/11/11 15:00 107454 1069.68 0
a 1 3
SneClick-07.jpg  2018/11/11 15:00 107454 1069.88 0
[\ J,

\, 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).

9d [euJ8)xg ue o3 Bunosuuon
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FTP Server Function

IFTP 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 on the microscope on.
11 “Configuring FTP and File-Sharing” (Page 12-4)

Using Internet Explorer to Connect 3 Select the destination folder and click [OK].

se For Folder

;'gitshzrg?ridslzznv:ill explain how to use the FTP function using Explorer S —
B Desktop
1 Launch Explorer. 2
[ This PC
‘r Libraries
2 In the address bar, type [ftp://IP address of the i Netwerk
microscope/], and press the Enter key.
The first time you connect to the microscope, the [Logon method]
dialog box appears.
3 Enter the user and password and click
[Logon]. Folder: |Desktﬂn |
Make New Folder Cancel
4 Enter [User] as “VHX_User”, and [Password] The files on the microscope are copied to the PC.
as the password specified in the microscope’s
settings.

Copying image files or folders on the PC

For more details about the password, refer to [[1"Configuring FTP

and File-Sharing” (Page 12-4). to the microscope

The contents of the “D:\CommonData” (data folder for [Album]) on
the microscope appears.

1 Drag the files to copy to the folder on the
microscope.

> 192168020

v[© | search 192:163020

The files or folders on the PC are copied to the microscope.

w N m w Instead of dragging, you can also use copy and paste.
Do dLG LGS anwns s e PC folder
d B @ e e T ‘

0161108181830 2018110820045 20181108.222341  201EI108233136 20181109 004837

W W N W W

Reference J 1he FTP server allows access to the files and
folders saved under “D:\CommonData”. e sy OGSy B IEjpy SR 2Ty Z0ISHIONBMBapg 01T 00528

lmmmamumqm MNONNRpg WOy NSO IEMZpg  OIBNOSIRZINpg 20181081

Copying images files on the microscope
to the PC

25 Thelntemet > 152168020 v &) [ search 122163020 »

"

TeachingTesks2 2018110816124 2011108161549 2018110816155 2018110818112
O3t 210563 irg iPg irg ipg

N N N N W

181108181830 2018110202445 2018108222341 0181108233136 20181109.004837

W N N N W

p

1 Right-click the folder or file to copy.

]

20181108 16152
P9

Open

Copy To Folder...

Copy |
Paste Microscope folder

Delete

Rename

Properties

2 Select [Copy To folder].

The [Browse For Folder] dialog box appears.

13-16 - VHX-7000 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 on the microscope on.
1 “Configuring FTP and File-Sharing” (Page 12-4)

Using Internet Explorer to Connect

1 Launch Explorer.

2 In the address bar, type [\IP address of the
microscope].

3 ciick [Go].
4 Enter the user and password and click [OK].

5 Enter [User] as “VHX_User”, and [Password]
as the password specified in the microscope’s
settings.

For more details about the password, refer to [[T"Configuring FTP
and File-Sharing” (Page 12-4).

The contents of the “D:\CommonData” (data folder for [Album]) on
the microscope appears.

€ o L Netwsk > 191168030 » DatsFelder > VG | SemchDauolde »

TeschingTasks 20190305 2na1ice 161955 jpg 20181100 101512jpg 2ma1ica 19 1830jpg
210si

]

20na1108 222341 jpn 20041109 08037 jpg 20181109 00542359 2018110901050 pg

20081108_ 1653426y 21108 19233y

The files can be manipulated using Explorer.

RN
L
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File Sharing Function
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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 client [T “Setting the calibration password” (Page 12-7)
Network/Security Settings - VHX 11 “Security Settings” (Page 12-3)
FTP/File Sharing VHX_User Set by client [ “Configuring FTP and File-Sharing” (Page 12-4)
Windows log-on after Completely disabling VHX_Admin | VHXADMIN [ “Completely disabling system protection” (Page 12-6)
system protection
Communication Software setting - Set by client [IJ“Options” (Page 13-13)
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Replacing the Fuse

IRepIacing the Fuse

When replacing the fuse, be sure to use FIT series fuse from Nippon 1 Turn off the power switch.
Seisen Corporation that meets the following rating:

* Rated voltage: 250 V

« Rated current : 4.0 A 2 Remove the AC power cord set.

 Prearcing time-current characteristic : Time lag

3 Pull out the fuse holder from the AC power
supply connection port.

4 Mount a new fuse in the fuse holder.

5 Return the fuse holder to the AC power supply
connection port.

N

Fuse holder
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REMOTE Connector (Capture/Pause)

IREMOTE 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.

i

=\J

A Ll

Pin number Pin name
A Pause remote
B Capture remote
C COM

B
& REMOTE connection

port

Using the REMOTE Connector to
Capture

1

A-4

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.

Specify the save conditions.

Specify the image format and other properties.

Click [Save].

The LED over the [PAUSE] button on the console will go out
indicating the image has been captured.

Refer to [T] “Capturing (Saving) Images” (Page 3-7) for saving
images.

\ point Itdepends on the power setting contents.

Reference ) If performing [] “Automatic Save Mode” (Page 4-5),
recording can be made one after another.

Using the REMOTE Connector to

Pause and Release Images

1

Using a foot switch or other device, short pins
A and C on the REMOTE connector.

This will pause the image as indicated by the lit LED over the
[PAUSE] button on the console.

Short pins A and C on the REMOTE connector again to release the
pause. The LED over the [PAUSE] button on the console will Using
the REMOTE Connector to | go out.
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Dimensions

IDimensions

VHX-7000 Controller

460

= ( \ :

458

178 210 —=

Unit: mm

High-Performance Camera (VHX-7020)

(¢50)

167.1

17.6

1/4-20UNC
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Specifications

lSpecifications

VHX-7000/7020

Item

Specifications

Image receiving element

1/1.8 type 3.19 million pixels CMOS image sensor
Total pixels 2064 (H) x 1554 (V)
Executable pixels 2048 (H) x 1536 (V)

Scanning method

Progressive

Frame rate 50 F/S (max.)
Normal 2048 (H) x 1536 (V)
Resolution N
Stage shift 6144 (H) x 4608 (V)
High dynamic range Each RGB pixel in 16-bit resolution
LR BT Gain Manual, Preset
Camera
. Auto, Manual, 1/60, 1/120, 1/250, 1/500, 1/1000, 1/2000, 1/5000, 1/9000,
Electronic shutter
1/19000
Supercharge shutter The setting is available from 0.02s to 16s by 0.01s
. Push set, Manual,
Bellie bl Preset (2700 K, 3200 K, 5600 K, 9000 K)
Back-focus Adjustment not required
Built-in light Type Super luminosity LED
SOLICE Longevity 40000 hours (referent value)
Size Color LCD (IPS) 27"
Panel size 596.736 (H) x 335.664 (V) mm
Pixel pitch 0.1554 mm (H) x 0.1554 mm (V)
Number of pixels 3840 (H) x 2160 (V)
LCD monitor -
Display colors Approx. 1.07 billion colors 2
Brightness 350 cd/m* (Center 1 Point, typ)
Contrast ratio 1300:1 (typ)
Viewing angle +89° (typical, horizontal), +89° (typical, vertical)
1TB (including 350GB reserved area)
Hard disk drive unit Storage capacity Approx. 2160000 images (when a 3 million-pixel image is compressed)
to approx. 71100 images (when a 3 million-pixel image is not compressed)
Image format When compressed: JPEG When not compressed: TIFF
Maximum image size 50000 pixels (H) x 50000 pixels (V) (using image stitching function)
Output format Display Port 3840 pixels x 2160 pixels
. Special LCD
Video output Scanning monitor 132 kHz (H), 60 Hz (V)
frequency
External monitor 132 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

Power supply voltage

AC 100 — 240 V £#10% 50/60 Hz

Power consumption

430 VA

Environmental
resistance

Operating ambient temperature

+51t0 40°C *°

Operating ambient humidity

35 to 80% RH, No condensation *
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Specifications

Item Specifications
Controller Approx. 12.0 Kg
. . Approx. 0.6 Kg (High-Performance Camera)
LB ernaE iz Approx. 5.0 Kg (Fully-Integrated (F1) Head)
Console Approx. 0.45 Kg

Dimensions (excluding protrusions)

Width 625 mm x Height 460 mm x Length 180 mm (at storage)

*1
*2
3
*4

At high resolution function usage by the motorized stage shift

Display by 8bit + 2FRC

At hand-held observation for the High-Performance Camera: 5°C to 35°C
If the ambient temperature is 40°C, use it under the condition where the absolute humidity is 70% RH or less.
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Specifications (Various Functions)

lSpecifications (Various Functions)

Function Contents Console
supported
Auto focus function Provided v
Focus view function Provided
I . . . . Provided
"'9:“”9 shift tf““°“°” (height difference | |\ "bartial, Flanking, dark field, bright field, mix v
Observation function enhancement) illumination modes)
Multi-lighting function Provided v
Camera-shake correcting function Provided 4
Optical Shadow Effect Mode function Provided v
Full screen display function Provided
Split function II:ilo:(lzontzll splllt, \f/ertlflal split, 4-part split, 9-part split, v
Display function inkage display function
Real-time digital zoom 1.0 to 10.0x
Comment display function Provided
Glare eliminating function Provided v
Ring eliminating function Provided
Image optimization function
HDR function Provided v
Fine shot function Provided
2D image stitching Provided v
Stitching function 3D image stitching Provided v
Navigation function Provided
Live depth composition function Provided v
Quick Composition and 3D function Provided 4
Fine depth composition Provided
3D function Manual 3D composition Provided
3D display function Provided
3D shape correction function Provided (Slope/Sphere/Cylinder)
3D 2-screen simultaneous comparison Provided (Combination/Comparison/Difference
function display mode)
Report output (Excel) Provided
Recording settings reproduction function Provided
Recording function Timer capture function Provided
¢ Maximum 50 frames/sec.
Video recording/playback function * Video size:
640 x 480, 800 x 600, 2048 x 1536, 2880 x 2160
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Specifications (Various Functions)

Function Contents Console
supported
Distance, angle, radius, area, etc. Various functions provided
Automatic edge detection Provided
Scale display Various functions provided v
. Provided
Automatic count, area measurement .
. (enables distance/area measurement through
functions . .
brightness/color extraction)
Automatic area measurements Provided
Grain size analysis Provided
Measurement function Contamination analysis Provided
One-click measurement Provided
Auto measurement Provided
Teaching auto measurement Provided
Lens/zoom automatic recognition function Provided
(TRIPLE'R)
Auto calibration Provided (numerical input not required)
One push calibration function Provided (scale position adjustment not required)
CSV storage Provided
3D profile measurement Provided
X Point-to-point height measurement .
3D measurement function " | function Provided
(VHX-H5M option function)
3D volume measurement Provided
Roughness measurement Provided
Manual XY measurement XY stage measurement Provided
system
(VHX-H3M3 option function) | Wide image display function Provided
Easy mode Provided v
Space saving uni Provided
Foot switch compatibility Provided
User settings Provided
Utility System protection settings Provided
PC mode Provided
Network connection settings Provided (communication software, file-sharing, FTP)
Function guide Provided
Video help Provided
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.
Optical Shadow Effect Mode playback Adjusts the parameter of Optical Shadow Effect Mode
software images saved in the VHX.
Software for PC

(Available free of charge)

Multi-lighting playback software

Existing multi-lighting images can be played back
with the VHX after their illumination orientations are
changed.

3D HDR playback/measurement/stitched
image playback software

HDR parameter adjustment, stiched image display
and measurement can be performed.

One-click measurement compilation
software

Summarizes and transfer one-click measurement results
to Excel.

*1  The 3D measurement function (VHX-H5M) requires one license per product.
*2  The Manual XY measurement system (VHX-H3M3) requires one license per product.
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Specifications (Detailed Modules)

lSpecifications (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 input 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

Software Usage Agreement

The use of “VHX-7000 main software” and “VHX-7000 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

Usage Agreement for Operation Software

MICROSOFT SOFTWARE LICENSE TERMS
WINDOWS 10 10T ENTERPRISE & MOBILE (ALL EDITIONS)

IF YOU LIVE IN (OR IF YOUR PRINCIPAL PLACE OF BUSINESS IS IN) THE UNITED STATES, PLEASE READ THE BINDING ARBITRATION
CLAUSE AND CLASS ACTION WAIVER IN SECTION 9. IT AFFECTS HOW DISPUTES ARE RESOLVED.

Thank you for choosing Microsoft!

Depending on how you obtained the Windows software, this is a license agreement between (i) you and the device manufacturer or software installer
that distributes the software with your device; or (ii) you and Microsoft Corporation (or, based on where you live or if a business where your principal
place of business is located, one of its affiliates) if you acquired the software from a retailer. Microsoft is the device manufacturer for devices produced by
Microsoft or one of its affiliates, and Microsoft is the retailer if you acquired the software directly from Microsoft.

This agreement describes your rights and the conditions upon which you may use the Windows software. You should review the entire agreement,
including any supplemental license terms that accompany the software and any linked terms, because all of the terms are important and together create
this agreement that applies to you. You can review linked terms by pasting the (aka.ms/) link into a browser window.

By accepting this agreement or using the software, you agree to all of these terms, and consent to the transmission of certain information
during activation and during your use of the software as per the privacy statement described in Section 3. If you do not accept and comply
with these terms, you may not use the software or its features. You may contact the device manufacturer or installer, or your retailer if you purchased
the software directly, to determine its return policy and return the software or device for a refund or credit under that policy. You must comply with that
policy, which might require you to return the software with the entire device on which the software is installed for a refund or credit, if any.

1. Overview.

a. Applicability. This agreement applies to the Windows software that is preinstalled on your device, or acquired from a retailer and installed by you,
the media on which you received the software (if any), any fonts, icons, images or sound files included with the software, and also any Microsoft
updates, upgrades, supplements or services for the software, unless other terms come with them. It also applies to Windows apps developed
by Microsoft that provide functionality such as mail, calendar, contacts, music and news that are included with and are a part of Windows. If this
agreement contains terms regarding a feature or service not available on your device, then those terms do not apply.

b. Additional terms. Depending on your device's capabilities, how it is configured, and how you use it, additional Microsoft and third party terms
may apply to your use of certain features, services and apps.

(i) Some Windows apps provide an access point to, or rely on, online services, and the use of those services is sometimes governed by
separate terms and privacy policies, such as the Microsoft Services Agreement at (aka.ms/msa). You can view these terms and policies by
looking at the service terms of use or the app's settings, as applicable; please read them. The services may not be available in all regions.

(i) The manufacturer or installer may also preinstall apps, which will be subject to separate license terms.

(iii) The software may include third party software such as Adobe Flash Player that is licensed under its own terms. You agree that your use of
Adobe Flash Player is governed by the license terms for Adobe Systems Incorporated at (aka.ms/adobeflash). Adobe and Flash are either
registered trademarks or trademarks of Adobe Systems Incorporated in the United States and/or other countries.

(iv) The software may include third party programs that are licensed to you under this agreement, or under their own terms. License terms,
notices and acknowledgements, if any, for the third party program can be view at (aka.ms/thirdpartynotices).

2. Installation and Use Rights.
a. License. The software license is permanently assigned to the device with which you acquired the software. You many only use the software on
that device.

b. Device. In this agreement, “device” means a physical hardware system) with an internal storage device capable of running the software. A
hardware partition or blade is considered to be a device.

c. Restrictions. The manufacturer or installer and Microsoft reserve all rights (such as rights under intellectual property laws) not expressly granted
in this agreement. For example, this license does not give you any right to, and you may not:

(i) use or virtualize features of the software separately;

ii) publish, copy (other than the permitted backup copy), rent, lease, or lend the software;

ii) transfer the software (except as permitted by this agreement);

iv) work around any technical restrictions or limitations in the software;

v) use the software as server software, for commercial hosting, make the software available for simultaneous use by multiple users over a
network, install the software on a server and allow users to access it remotely, or install the software on a device for use only by remote
users;

(vi) reverse engineer, decompile, or disassemble the software, or attempt to do so, except and only to the extent that the foregoing restriction is (a)
permitted by applicable law; (b) permitted by licensing terms governing the use of open source components that may be included with the
software; or (c) required to debug changes to any libraries licensed under the GNU Lesser General Public License which are included with
and linked to by the software; and

(vii) when using Internet-based features you may not use those features in any way that could interfere with anyone else's use of them, or to try
to gain access to or use any service, data, account, or network, in an unauthorized manner.

d. Multi use scenarios.

(i) Multiple versions. If when acquiring the software, you were provided with multiple versions (such as 32-bit and 64-bit versions), you may
install and activate only one of those versions at a time.

(i) Multiple or pooled connections. Hardware or software you use to multiplex or pool connections, or reduce the number of devices or users
that access or use the software, does not reduce the number of licenses you need. You may only use such hardware or software if you have
a license for each instance of the software you are using.

(i) Device connections. You may allow up to 20 other devices to access the software installed on the licensed device for the purpose of using
the following software features: file services, print services, Internet information services, and Internet connection sharing and telephony
services on the licensed device. The 20 connection limit applies to devices that access the software indirectly through “multiplexing” or
other software or hardware that pools connections. You may allow any number of devices to access the software on the licensed device to
synchronize data between devices. This section does not mean, however, that you have the right to install the software, or use the primary
function of the software (other than the features listed in this section), on any of these other devices.

(iv) Remote access. Users may access the licensed device from another device using remote access technologies, but only on devices
separately licensed to run the same or higher edition of this software.

(v) Remote assistance. You may use remote assistance technologies to share an active session without obtaining any additional licenses for
the software. Remote assistance allows one user to connect directly to another user's computer, usually to correct problems.

(vi) POS application. If the software is installed on a retail point of service device, you may use the software with a point of service application
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(“POS Application”). A POS Application is a software application which provides only the following functions: (i) process sales and service
transactions, scan and track inventory, record and/or transmit customer information, and perform related management functions, and/or

(ii) provide information directly and indirectly to customers about available products and services. You may use other programs with the
software as long as the other programs: (i) directly support the manufacturer's specific use for the device, or (ii) provide system utilities,
resource management, or anti-virus or similar protection. For clarification purposes, an automated teller machine (“ATM”) is not a retail point
of service device.

(vii) Cloud Computing Devices. If your device uses Internet browsing functionality to connect to and access cloud hosted applications: (i) no
desktop functions may run locally on the device, and (ii) any files that result from the use of the desktop functions may not be permanently
stored on the system. “Desktop functions,” as used in this agreement, means a consumer or business task or process performed by a
computer or computing device. This includes but is not limited to email, word processing, spreadsheets, database, scheduling, network or
internet browsing and personal finance.

(viii) Desktop Functions. If your system performs desktop functions, then you must ensure that they: (i) are only used to support the
application, and (ii) operate only when used with the application.

e. Specific Use. The manufacturer designed the licensed device for a specific use. You may only use the software for that use.

f. Backup copy. You may make a single copy of the software for backup purposes, and may also use that backup copy to transfer the software if it
was acquired as stand-alone software, as described below.

Privacy; Consent to Use of Data. Your privacy is important to us. Some of the software features send or receive information when using those
features. Many of these features can be switched off in the user interface, or you can choose not to use them. By accepting this agreement and
using the software you agree that Microsoft may collect, use, and disclose the information as described in the Microsoft Privacy Statement available
at (aka.ms/privacy), and as may be described in the user interface associated with the software features.

Transfer

a. Software preinstalled on device. If you acquired the software preinstalled on a device, you may transfer the license to use the software directly
to another user, only with the licensed device. The transfer must include the software and, if provided with the device, an authentic Windows label
including the product key. Before any permitted transfer, the other party must agree that this agreement applies to the transfer and use of the
software.

b. Stand-alone software. If you acquired the software as stand-alone software, you may transfer the software to another device that belongs to you.
You may also transfer the software to a device owned by someone else if (i) you are the first licensed user of the software and (ii) the new user
agrees to the terms of this agreement. You may use the backup copy we allow you to make or the media that the software came on to transfer
the software. Every time you transfer the software to a new device, you must remove the software from the prior device. You may not transfer the
software to share licenses between devices.

Authorized Software and Activation. You are authorized to use this software only if you are properly licensed and the software has been properly
activated with a genuine product key or by other authorized method. When you connect to the Internet while using the software, the software will
automatically contact Microsoft or its affiliate to confirm the software is genuine and the license is associated with the licensed device. You can also
activate the software manually by Internet or telephone. In either case, transmission of certain information will occur, and Internet, telephone and
SMS service charges may apply. During activation (or reactivation that may be triggered by changes to your device's components), the software
may determine that the installed instance of the software is counterfeit, improperly licensed or includes unauthorized changes. If activation fails the
software will attempt to repair itself by replacing any tampered Microsoft software with genuine Microsoft software. You may also receive reminders
to obtain a proper license for the software. Successful activation does not confirm that the software is genuine or properly licensed. You may not
bypass or circumvent activation. To help determine if your software is genuine and whether you are properly licensed, see (aka.ms/genuine). Certain
updates, support, and other services might only be offered to users of genuine Microsoft software.

Updates. You may obtain updates only from Microsoft or authorized sources, and Microsoft may need to update your system to provide you with
those updates. The software periodically checks for system and app updates, and may download and install them for you. To the extent automatic
updates are enabled on your device, by accepting this agreement, you agree to receive these types of automatic updates without any additional
notice.

Geographic and Export Restrictions. If your software is restricted for use in a particular geographic region, then you may activate the software
only in that region. You must also comply with all domestic and international export laws and regulations that apply to the software, which include
restrictions on destinations, end users, and end use. For further information on geographic and export restrictions, visit (aka.ms/georestrict) and (aka.
ms/exporting).

Support and Refund Procedures. For the software generally, contact the device manufacturer or installer for support options. Refer to the support
number provided with the software. For updates and supplements obtained directly from Microsoft, Microsoft may provide limited support services
for properly licensed software as described at (aka.ms/mssupport). If you are seeking a refund, contact the manufacturer or installer to determine its
refund policies. You must comply with those policies, which might require you to return the software with the entire device on which the software is
installed for a refund.

Binding Arbitration and Class Action Waiver if You Live in (or if a Business Your Principal Place of Business is in) the United States.

We hope we never have a dispute, but if we do, you and we agree to try for 60 days to resolve it informally. If we can't, you and we agree to binding
individual arbitration before the American Arbitration Association (“AAA”) under the Federal Arbitration Act (“FAA”), and not to sue in
court in front of a judge or jury. Instead, a neutral arbitrator will decide and the arbitrator's decision will be final except for a limited right of appeal
under the FAA. Class action lawsuits, class-wide arbitrations, private attorney-general actions, and any other proceeding where someone
acts in a representative capacity aren't allowed. Nor is combining individual proceedings without the consent of all parties. “We,” “our,” and
“us” includes Microsoft, the device manufacturer, and software installer.

a. Disputes covered—everything except IP. The term “dispute” is as broad as it can be. It includes any claim or controversy between you and the
manufacturer or installer, or you and Microsoft, concerning the software, its price, or this agreement, under any legal theory including contract,
warranty, tort, statute, or regulation, except disputes relating to the enforcement or validity of your, your licensors’, our, or our licensors'
intellectual property rights.

b. Mail a Notice of Dispute first. If you have a dispute and our customer service representatives can't resolve it, send a Notice of Dispute by U.S.
Mail to the manufacturer or installer, ATTN: LEGAL DEPARTMENT. If your dispute is with Microsoft, mail it to Microsoft Corporation, ATTN: LCA
ARBITRATION, One Microsoft Way, Redmond, WA 98052-6399. Tell us your name, address, how to contact you, what the problem is, and what
you want. A form is available at (aka.ms/disputeform). We'll do the same if we have a dispute with you. After 60 days, you or we may start an
arbitration if the dispute is unresolved.

c. Small claims court option. Instead of mailing a Notice of Dispute, and if you meet the court's requirements, you may sue us in small claims court
in your county of residence (or if a business your principal place of business) or our principal place of business—King County, Washington USA if
your dispute is with Microsoft. We hope you'll mail a Notice of Dispute and give us 60 days to try to work it out, but you don't have to before going
to small claims court.

Xipuaddy >

d. Arbitration procedure. The AAA will conduct any arbitration under its Commercial Arbitration Rules (or if you are an individual and use the
software for personal or household use, or if the value of the dispute is $75,000 USD or less whether or not you are an individual or how you use
the software, its Consumer Arbitration Rules). For more information, see (aka.ms/adr) or call 1-800-778-7879. To start an arbitration, submit the
form available at (aka.ms/arbitration) to the AAA; mail a copy to the manufacturer or installer (or to Microsoft if your dispute is with Microsoft). In a
dispute involving $25,000 USD or less, any hearing will be telephonic unless the arbitrator finds good cause to hold an in-person hearing instead.
Any in-person hearing will take place in your county of residence (of if a business your principal place of business) or our principal place of
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business—King County, Washington if your dispute is with Microsoft. You choose. The arbitrator may award the same damages to you individually
as a court could. The arbitrator may award declaratory or injunctive relief only to you individually to satisfy your individual claim.

e. Arbitration fees and payments.

(i) Disputes involving $75,000 USD or less. The manufacturer or installer (or Microsoft if your dispute is with Microsoft) will promptly
reimburse your filing fees and pay the AAA's and arbitrator's fees and expenses. If you reject our last written settlement offer made before
the arbitrator was appointed, your dispute goes all the way to an arbitrator's decision (called an “award”), and the arbitrator awards you more
than this last written offer, the manufacturer or installer (or Microsoft if your dispute is with Microsoft) will: (1) pay the greater of the award
or $1,000 USD; (2) pay your reasonable attorney's fees, if any; and (3) reimburse any expenses (including expert witness fees and costs)
that your attorney reasonably accrues for investigating, preparing, and pursuing your claim in arbitration. The arbitrator will determine the
amounts unless you and we agree on them.

(i) Disputes involving more than $75,000 USD. The AAA rules will govern payment of filing fees and the AAA's and arbitrator's fees and
expenses.

(i) Disputes involving any amount. If you start an arbitration we won't seek our AAA or arbitrator's fees and expenses, or your filing fees
we reimbursed, unless the arbitrator finds the arbitration frivolous or brought for an improper purpose. If we start an arbitration we will pay
all filing, AAA, and arbitrator's fees and expenses. We won't seek our attorney's fees or expenses from you in any arbitration. Fees and
expenses are not counted in determining how much a dispute involves.

f. Must file within one year. You and we must file in small claims court or arbitration any claim or dispute (except intellectual property disputes —
see Section 9.a.) within one year from when it first could be filed. Otherwise, it's permanently barred.

g. Severability. If the class action waiver is found to be illegal or unenforceable as to all or some parts of a dispute, those parts won't be arbitrated
but will proceed in court, with the rest proceeding in arbitration. If any other provision of Section 9 is found to be illegal or unenforceable, that
provision will be severed but the rest of Section 9 still applies.

=

. Conflict with AAA rules. This agreement governs if it conflicts with the AAA's Commercial Arbitration Rules or Consumer Arbitration Rules.

. Microsoft as party or third-party beneficiary. If Microsoft is the device manufacturer or if you acquired the software from a retailer, Microsoft is
a party to this agreement. Otherwise, Microsoft is not a party but is a third-party beneficiary of your agreement with the manufacturer or installer to
resolve disputes through informal negotiation and arbitration.

10. Governing Law. The laws of the state or country where you live (or if a business where your principal place of business is located) govern all claims
and disputes concerning the software, its price, or this agreement, including breach of contract claims and claims under state consumer protection
laws, unfair competition laws, implied warranty laws, for unjust enrichment, and in tort, regardless of conflict of law principles. In the United States,
the FAA governs all provisions relating to arbitration.

11. Consumer Rights, Regional Variations. This agreement describes certain legal rights. You may have other rights, including consumer rights, under
the laws of your state or country. You may also have rights with respect to the party from which you acquired the software. This agreement does not
change those other rights if the laws of your state or country do not permit it to do so. For example, if you acquired the software in one of the below
regions, or mandatory country law applies, then the following provisions apply to you:

a. Australia. References to “Limited Warranty” are references to the express warranty provided by Microsoft or the manufacturer or installer. This
warranty is given in addition to other rights and remedies you may have under law, including your rights and remedies in accordance with the
statutory guarantees under the Australian Consumer Law.

In this section, “goods” refers to the software for which Microsoft or the manufacturer or installer provides the express warranty. Our goods come
with guarantees that cannot be excluded under the Australian Consumer Law. You are entitled to a replacement or refund for a major failure and

compensation for any other reasonably foreseeable loss or damage. You are also entitled to have the goods repaired or replaced if the goods fail
to be of acceptable quality and the failure does not amount to a major failure.

o

. Canada. You may stop receiving updates on your device by turning off Internet access. If and when you re-connect to the Internet, the software
will resume checking for and installing updates.

c. European Union. The academic use restriction in Section 12.d(i) below does not apply in the jurisdictions listed on this site: (aka.ms/
academicuse).
d. Germany and Austria.
(i) Warranty. The properly licensed software will perform substantially as described in any Microsoft materials that accompany the software.
However, the manufacturer or installer, and Microsoft, give no contractual guarantee in relation to the licensed software.
(i) Limitation of Liability. In case of intentional conduct, gross negligence, claims based on the Product Liability Act, as well as, in case of death
or personal or physical injury, the manufacturer or installer, or Microsoft is liable according to the statutory law.
Subject to the preceding sentence, the manufacturer or installer, or Microsoft will only be liable for slight negligence if the manufacturer or installer
or Microsoft is in breach of such material contractual obligations, the fulfillment of which facilitate the due performance of this agreement, the
breach of which would endanger the purpose of this agreement and the compliance with which a party may constantly trust in (so-called "cardinal
obligations"). In other cases of slight negligence, the manufacturer or installer or Microsoft will not be liable for slight negligence.

e. Other regions. See (aka.ms/variations) for a current list of regional variations

12. Additional Notices.

a. Networks, data and Internet usage. Some features of the software and services accessed through the software may require your device to
access the Internet. Your access and usage (including charges) may be subject to the terms of your cellular or internet provider agreement.
Certain features of the software may help you access the Internet more efficiently, but the software's usage calculations may be different from
your service provider's measurements. You are always responsible for (i) understanding and complying with the terms of your own plans and
agreements, and (ii) any issues arising from using or accessing networks, including public/open networks. You may use the software to connect to
networks, and to share access information about those networks, only if you have permission to do so.

. H.264/AVC and MPEG-4 visual standards and VC-1 video standards. The software may include H.264/MPEG-4 AVC and/or VC-1 decoding
technology. MPEG LA, L.L.C. requires this notice:
THIS PRODUCT IS LICENSED UNDER THE AVC, THE VC-1, AND THE MPEG-4 PART 2 VISUAL 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 AVC, VC-1, AND MPEG-4 PART 2 VIDEO THAT WAS ENCODED BY A CONSUMER ENGAGED
IN A PERSONAL AND NON-COMMERCIAL ACTIVITY AND/OR WAS OBTAINED FROM A VIDEO PROVIDER LICENSED TO PROVIDE SUCH
VIDEO. 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

c. Malware protection. Microsoft cares about protecting your device from malware. The software will turn on malware protection if other protection
is not installed or has expired. To do so, other antimalware software will be disabled or may have to be removed.

o

>
o
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d. Limited rights versions. If the software version you acquired is marked or otherwise intended for a specific or limited use, then you may only
use it as specified. You may use other programs with the software as long as the other programs directly support the manufacturer's specific use
for the device, or provide system utilities, resource management, or anti-virus or similar protection.

(i) Academic. For academic use, you must be a student, faculty or staff of an educational institution at the time of purchase.

(ii) Evaluation. For evaluation (or test or demonstration) use, you may not sell the software, use it in a live operating environment, or use it
after the evaluation period. Notwithstanding anything to the contrary in this Agreement, evaluation software is provided “AS IS”.

(iii) NFR. You may not sell software marked as “NFR” or “Not for Resale”.
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13. Entire Agreement. This agreement (together with the printed paper license terms or other terms accompanying any software supplements, updates,
and services that are provided by the manufacturer or installer, or Microsoft, and that you use), and the terms contained in web links listed in this
agreement, are the entire agreement for the software and any such supplements, updates, and services (unless the manufacturer or installer, or
Microsoft, provides other terms with such supplements, updates, or services). You can review this agreement after your software is running by going
to (aka.ms/useterms) or going to Settings - System - About within the software. You can also review the terms at any of the links in this agreement
by typing the URLs into a browser address bar, and you agree to do so. You agree that you will read the terms before using the software or services,
including any linked terms. You understand that by using the software and services, you ratify this agreement and the linked terms. There are also
informational links in this agreement. The links containing notices and binding terms are:

- Windows 10 Privacy Statement (aka.ms/privacy)
- Microsoft Services Agreement (aka.ms/msa)
- Adobe Flash Player License Terms (aka.ms/adobeflash)
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NO WARRANTY

THE SOFTWARE ON YOUR DEVICE (INCLUDING THE APPS) IS LICENSED “AS IS.” TO THE MAXIMUM EXTENT PERMITTED BY YOUR LOCAL
LAWS, YOU BEAR THE ENTIRE RISK AS TO THE SOFTWARE'S QUALITY AND PERFORMANCE. SHOULD IT PROVE DEFECTIVE, YOU ASSUME
THE ENTIRE COST OF ALL SERVICING OR REPAIR. NEITHER THE DEVICE MANUFACTURER NOR MICROSOFT GIVES ANY EXPRESS
WARRANTIES, GUARANTEES, OR CONDITIONS FOR THE SOFTWARE. TO THE EXTENT PERMITTED UNDER YOUR LOCAL LAWS, THE
MANUFACTURER AND MICROSOFT EXCLUDE ALL IMPLIED WARRANTIES AND CONDITIONS, INCLUDING THOSE OF MERCHANTABILITY,
QUALITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT. YOU MAY HAVE ADDITIONAL CONSUMER RIGHTS OR
STATUTORY GUARANTEES UNDER LOCAL LAWS THAT THESE TERMS CANNOT CHANGE.

IF YOUR LOCAL LAWS IMPOSE A WARRANTY, GUARANTEE, OR CONDITION EVEN THOUGH THIS AGREEMENT DOES NOT, ITS TERM IS
LIMITED TO 90 DAYS FROM WHEN THE FIRST USER ACQUIRES THE SOFTWARE. IF THE MANUFACTURER OR MICROSOFT BREACHES SUCH
AWARRANTY, GUARANTEE, OR CONDITION, YOUR SOLE REMEDY, AT THE MANUFACTURER'S OR MICROSOFT'S ELECTION, IS (I) REPAIR
OR REPLACEMENT OF THE SOFTWARE AT NO CHARGE, OR (Il) RETURN OF THE SOFTWARE (OR AT ITS ELECTION THE DEVICE ON WHICH
THE SOFTWARE WAS INSTALLED) FOR A REFUND OF THE AMOUNT PAID, IF ANY. THESE ARE YOUR ONLY REMEDIES FOR BREACH OF A
WARRANTY, GUARANTEE, OR CONDITION YOUR LOCAL LAWS IMPOSE.

TO THE EXTENT NOT PROHIBITED BY YOUR LOCAL LAWS, IF YOU HAVE ANY BASIS FOR RECOVERING DAMAGES, YOU CAN RECOVER
FROM THE MANUFACTURER OR MICROSOFT ONLY DIRECT DAMAGES UP TO THE AMOUNT YOU PAID FOR THE SOFTWARE (OR UP TO $50
USD IF YOU ACQUIRED THE SOFTWARE FOR NO CHARGE). YOU WILL NOT, AND WAIVE ANY RIGHT TO, SEEK TO RECOVER ANY OTHER
DAMAGES OR REMEDY, INCLUDING LOST PROFITS AND DIRECT, CONSEQUENTIAL, SPECIAL, INDIRECT, OR INCIDENTAL DAMAGES, UNDER
ANY PART OF THIS AGREEMENT OR UNDER ANY THEORY. THIS LIMITATION APPLIES TO (I) ANYTHING RELATED TO THIS AGREEMENT,

THE SOFTWARE (INCLUDING THE APPS), THE DEVICE, SERVICES, CORRUPTION OR LOSS OF DATA, FAILURE TO TRANSMIT OR RECEIVE
DATA, CONTENT (INCLUDING CODE) ON THIRD PARTY INTERNET SITES OR THIRD PARTY PROGRAMS, AND (II) CLAIMS FOR BREACH OF
CONTRACT, WARRANTY, GUARANTEE, OR CONDITION; STRICT LIABILITY, NEGLIGENCE, OR OTHER TORT; VIOLATION OF A STATUTE OR
REGULATION; UNJUST ENRICHMENT; OR UNDER ANY OTHER THEORY.

THE DAMAGE EXCLUSIONS AND REMEDY LIMITATIONS IN THIS AGREEMENT APPLY EVEN IF YOU HAVE NO REMEDY (THE SOFTWARE IS
LICENSED “AS IS”), IF REPAIR, REPLACEMENT, OR A REFUND (IF REQUIRED BY YOUR LOCAL LAW) DOES NOT FULLY COMPENSATE YOU
FOR ANY LOSSES, IF THE MANUFACTURER OR MICROSOFT KNEW OR SHOULD HAVE KNOWN ABOUT THE POSSIBILITY OF THE DAMAGES,
OR IF THE REMEDY FAILS OF ITS ESSENTIAL PURPOSE.

Check with your device manufacturer to determine if your device is covered by a warranty.
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IBefore asking repair and inspection

This product is mounting a hard disk.
Before giving your product 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.
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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 fithess 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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Specifications are subject to change without notice.
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