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Introduction

This document is the "User's Manual" for the H651 series — Beam Profiler and Laser Autocollimator
(hereafter, referred to as "the Products" or “the sensor head”).

This "User's Manual" (hereafter referred to as "this Manual") provides information and basic
operating instructions for the Products, which prefixed with H651.

To use the Products effectively and safely, please read this Manual carefully and fully understand its
contents before using the Products.

[ COPYRIGHT ]
Copyright © SURUGA SEIKI Co. Ltd. All rights reserved.

H651 Series User’s Manual

Issue Date 2025 September
Manual Version V.1.0.0




Revision History

Date Revision Details
2025 September | V.1.0.0 1t version
NOTICE

All information contained in this Manual is deemed correct at the time of publication.
The SURUGA SEIKI Co. Ltd. (thereafter, “the SURUGA”) reserves the right to change specifications

without notice to the users of the Products.

You can download the latest version of this Manual and the Software from our WEB site

(http://jpn.surugaseiki.com/) or (https://eng.surugaseiki.com/).



http://jpn.surugaseiki.com/
https://eng.surugaseiki.com/

0. Definitions (Terms and Abbreviations)

Terms and Abbreviations

Definitions

Reflection Angle Measurement

Target

Fig. 1
A measurement method that uses an internal light
source to measure the angle of reflected light from an
object. The 26 is measured, and the 0 is calculated
from the measurement results as shown in Fig. 1.

External Light Angle Measurement

External Light |
Source i

Fig. 2
A measurement method that directly utilizes laser or
LED light beams to determine angles. The angle 6 of
the external incident light is taken as the
measurement result as shown in the Fig.2.

Reference Plane

Reference
plane

The Products

The Smart ProCo H651 Seriese

The Software

The Suruga OptGauge software

This manual

The user’s manual for Smart LAC H651 seriese

Sensor Camera

Internal sensor camer embedded in the Product.

Def.

Default
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1.

. For Your Safety — Precautions of Use

1 Warning Labels Addressed in this Manual

May result in serious injury, damage to
e equipment, or other serious damages.

ACareful May result in minor physical injury or
equipment damage.

Attention Instructions for safe handling are provided for

the product.

1.2 Managing the Products

The Product uses a laser diode for its internal light source. We recommend that the Product is in an

environment where appropriate safety measures are taken for the laser before any use.

>

The SURUGA shall not guarantee the functions and performance of the Products if used in a
manner other than that specified in this manual, or if modified.

When other equipment combines the Products, the functions and the SURUGA shall not
guarantee the performance of the Products, depending on your design, operating conditions,
and environment.

Do not subject each device, including peripherals, to sudden temperature changes, which may
cause condensation and equipment failure.

Do not wipe the Products with a wet rag, benzene, thinner, or the alike, which may cause
discoloration or deformation of the Products. If they are heavily soiled, wring out a cloth with

diluted pH-neutral detergent and wipe off the stain, then dry the Products with a soft cloth.

If you suspect the Products being malfunctioning, please contact our local sales office.




1.3 Precautions
1.3.1 Ambient Temperature and llluminance
Changes in ambient temperature can cause measurement errors. Please be advised to keep

the ambient temperature, always, at a constant level.

Avoid using the Products near lighting equipment that repeatedly turns on and off at high
frequencies. If this is not possible, use a light shield or similar device to avoid being affected.

1.3.2 Power Supply

A Warning

Use the correct power supply voltage. Otherwise, fire, electric shock, or malfunction may occur.

Be sure to turn off the power to and devices connected to the Product when connecting or
disconnecting various connecting wires. Otherwise, the Products may be damaged.

Do not turn off the power while setting items. Sudden power cut-off while setting data, part or all
configuration data may be lost.

1.3.3 Disassembly / Modification

Do not disassemble or modify any unit of the Products. Disassembly or modification may cause fire
or electric shock. The warranty is void if the Products are disassembled or modified by anyone other

than our employees or our certified third party.

1.3.4 Effects of Dust and Dirt

The following cases may cause measurement errors due to the influence of dust, dirt, water, oil, etc.

Dust and dirt on the cover glass: Use dry-clean air to blow off any dirt on the cover glass. If
the cover glass is heavily soiled, wipe it off with a soft cloth soaked in thin alcohol.

Adhesion on the surface of the object to be measured: Blow it off with clean air or wipe off the
dirt.

Intrusion into the optical axis area by floating or by splashing: Please take measures such as
installing a protective cover or air purging.



1.3.5 Influence of Vibration

Vibration transmitted either to the Products or to a measurement target (or both) may cause
measured values unstable. In such cases, please be advised that, in order to obtain stable results,
you may take extra efforts such as suppressing the vibration or averaging out result values upon

increasing the number of measurements.

1.3.6 Disturbance by the Air Fluctuation

The influence of slow shimmering of the air may cause the measured value to vary. In such cases,
covering the measuring section with an airproof cover is advised.

1.3.7 Waterproof and Explosion-proof

i

Warning

The Products are not intended for use in areas where explosion protection is required. Do not
use the Products in locations where flammable gases or other explosive atmospheres exist.

The Products are not waterproof. Do not use the Products in locations where liquids may
splash or flow into the Products.

1.3.8 Actions in Case of Abnormality

i

Warning

In the following cases, immediately turn off the power and disconnect the USB cable. Continuing to
use the Products in an abnormal state may cause damage:

When abnormal sounds, strange smells, or smoke is detected.
If the power cord is damaged.
If water or other liquid is spilled on the Product.

1.3.9 Repair
For repair, please contact our local sales office,
When water or foreign matter gets inside the Products.

When the Product is damaged due to being dropped or external impact.
When you smell a strange odor due to smoke emission from the Product.



1.3.10 Disposal of the Products

When disposing the Products, they are treated as industrial wastes. Please follow in accordance
with local laws and regulations or by any other appropriate methods. The SURUGA shall not collect
the Products for disposing them.

1.3.11 Residual Risks

Attention

This Manual does not disclose all risks associated with the Products. For residual or unexpected
risks, or any other risks involved, please implement the safety design of machinery in accordance
with ISO 12100 or your appropriate industrial safety standards that you follow.

1.3.12 CE Marking

The Products comply with the CE marking for the following complying standards and conditions.
When the Products are applied in EU countries, the following conditions must be met:

- ENIEC 61326-1:2021

- EMI: EN IEC 61000-6-4:2019

- EMS: EN IEC 61000-6-1:2019

Note: The length of all input and output cables, including the power cable connected to the Product,
must be less than 30 meters.



1.4 Use of Laser Products for Your Safety

1.4.1 Corresponding Laser Classes for the Products

A Careful

The following describes the hazards of the laser class in the Products. For specific safety

precautions for the laser classes, please follow your occupational safety regulations.

A Careful

Laser Class

Precautions

Class 1

Safe under reasonably foreseeable conditions
A Laser product which is safe for use with observation optics such as a loupe
and binoculars

Applicable products:
All models with a built-in laser at the wavelength of 980 nm

Class 2

Normally, your eyes are protected and safe due to aversion reactions
such as blinking.

Laser products that may cause temporary visual impairment or risk of
secondary injury due to aversive reactions if the user intentionally stares at the
laser beam.

Applicable products:
All models with a built-in laser at the wavelength of 660 nm

Ref : IEC 60825:2014 / JIS C 6802 : 2014 : Safety of Laser Products




1.4.2 Laser Class Identification Labels on the Products

The description contents of the laser class identification labels and the warning labels, and their
posting positions are illustrated below.

The label contents differ depending on the product model. Please confirm the model of the Product
before any use.

A Careful

Table 1 : Laser Labels and Descriptions

Laser Class Identification Label

Class1 Class2
-

771 —HHlE, 75 2L — R
Class 1 Laser Product Class 2 Laser Product
( IEC60825-1 :2014) ( IEC60825-1:2014)

*Qutput : 0.2mW ¥Output : ImW
*Wavelength : 980nm *Wavelength : 660nm
*Duration : CW *Duration : CW

A
Background color: Yellow Background color: Yellow
Text color: Black Text color: Black

Warning Label

Background color: Yellow

Text color: Black
The notation method and description of the label conform to JIS C 6802:2014




SURUGA SEIKI CO.,LTD.

505, Nanatsushinya, Shimizu-ku,
Shizuoka-shi, Shizuoka, 424-8566, JAPAN [@

No. SRg-Hes1
MFD MADE

N c €
Model JAPAN

_ _/

.

| About KC correspondence; Class A

AR& A} ohj) &
o] 7|7j= o FE BF NN AL BAH o HPYFAF WL A A AHE BH A AFE
5¢ Aeie Pt i

| Reference English translation:

User guide This equipment has been conformity=-assessed for use in a professional environmeant and
Interference may oocur.

A Careful

Common locations for the laser labels to all models

The warning label for the laser emission port and the identification label for the laser class are
attached to the left side of the product when viewed from the front.

Laser Warning Label Laser Class ID Label



2. Preparing

2.1 Functions and Features

The Products are multifunctional measuring instrument that determines the angle, divergence,
position, and beam diameter of an object from the beam incident upon the sensor camera.
The following features are mainly available.

® Angle measurement
(® 3 mm diameter by determining the angle of incident light from an external source)
- Measurement range: +/- 1.5° (circular Area)
- Linearity: +/- 0.45% of F.S.
(F.S. = 3.0°: measuring by the internal light source wavelength £10 nm)
- Repeatability: 1 sec.
(within the 60 of the averaging times = 256 measurements )

*See "Specifications of the Products and Accessories" for more details

® Divergence measurement
- Measurement range: 20 mrad or less
- Linearity: 5% of F.S. (F.S. = 20 mrad)
*See "Divergence" in the Angle View section for details.

® Position measurement (when using ®3mm beam)
- Viewing range: ® 6 mm.
- Linearity: +/- 0.5% of F.S.
(F.S.=2.8 mm: measuring by the internal light source wavelength £10 nm).
- Repeatability: 1 um (60, when measured with averaging = 256 times).
*See "Specifications of the Products and Accessories" for more details.




® Beam diameter measurement

- Measurement range: ® 60 ym to ® 6 mm
(we recommend that the Spot diameter should be less than 1/2 of viewing range if you
apply the Auto Aperture).

*See "Specifications of the Products and Accessories" for more details.

® The PC Software is available for connecting the Product for various measurements.

*See “Installation Method (Example)” for more details.

® Measurement of multiple light points is available.

* See "Multi Spot" in the Measurement Overview for more details.

® The reflection angle measurement and the external light angle measurement are available.

- For reflection angle measurement, use the internal light source to measure the angle of its
reflected light.

- For external light angle measurement, the angle of the beam of laser or LED can be
measured directly.

*See "Angle Measurement” in the Angle View for more details.

Table 2 Function List

Functions Details
Angle See the Angle Measurement in the Angle View
Divergence See the Divergence in the Angle View
Position See the Beam Centroid in the Angle View
Measurement | piameter See the Beam Centroid in the Profile View

, See the Rotation Angle in the Angle View.
Angle Rotation _ . o
See the Rotation Angle in the Profile View.

Line Position See the Line Position in the Profile View.

RO See the Aperture in the Angle View.
Convenient See the Aperture in the Profile View.

Functions See the Aperture in the Angle View.
Auto Aperture

See the Aperture in the Profile View.




Automatic Brightness

See the Automatic Brightness control in the Angle

View.
See the Automatic Brightness control in the Profile

View.

Adaptive Cal

See the Adaptive Cal in the Angle View.
See the Adaptive Cal in the Profile View.

Maximum Luminance

Value Measurement

Total Count
Measurement

Binning

Denoising

Measurement Results
Storage

*1

Display

Zero Offset

See the Origin Offset in the Angle View.
See the Origin Offset in the Profile View.

Screen Image Zoom

See the Zoom In in the Angle View.
See the Zoom In in the Angle View.

Unit Conversion

Rotation

Mirroring

*1

Judgement

Angle Judgement

Beam Divergence
Judgement

Position Judgement

Beam Diameter
Judgement

Maximum Luminance

Judgement Value

See the Judgement in the Angle View.
See the Judgement in the Profile View.

Communication

RS232C

TCP/IP

*1

*1 see the software manual, the "Suruga OptGauge User’s Manual”, for more details.




2.2 Package Items

In addition to the Product, the package delivered to the user contains an adjusting screwdriver for

the internal light source and a USB memory stick.

1. h The Product

’:’ A USB memory stick contents:

Suruga OptGauge (the sensor application), camera driver, device authentication file and this

Manual).

*The latest version can be downloaded from the SURUGA website (http://jpn.surugaseiki.com/).

3. The AC/DC power supply for the Internal light source

2.3 Overview Specifications of the Products

Specifications Table of the Products

External Dimensions

170 mm x 100 mm x 45 mm (excluding protruding parts)

Body Weight Approximately 0.9 kg
Power Supply 12 VDC
Power Consumption 5 W or below

Laser Class

Class1 (H651NL) / Class2 (H651VL)

Protective Functions

Short-circuit protection and reverse polarity protection

Communication Functions

USB3.0 standard

Operating Temperature and
Humidity

0°C to +40°C. 35% to 85% RH (no condensation)

Storage Temperature and
Humidity

-10°C to + 60°C. 35% to 85% RH (no condensation)

Atmosphere

Avoid direct sunlight, corrosive or inflammable gases, liquids,
powders & dust, and other toxic substances

Housing Material

Aluminum




2.4 External Dimensions of the Products

Laser Emission Position

ULl 15 Reference Plane

Laser Class Identification Label

Warning Label Product Label

SalN] [ L
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2.5 Names and Functions of the Products

(@D Internal light source switch
Turns the power supply for the ®

internal light source ON and OFF.

2 Indicator
Displays the internal light source

©@® © ©

®

status with 3 colors.

Green: the internal light source is OFF (initial status)
Orange: the internal light source is ON
Red: Detecting interlock (*Internal light source can not be turned ON while being interlocked)

(3 USB connectors x 2
It connects the Product to a computer of a customer.

@ Power inlet for internal light source
A terminal for the AC/DC adapter for the internal light source.

(B The Interlock and trigger input connector
You may connect the interlock and the trigger inputs as following;
1: INTERLOCK+ b e

2: INTERLOCK- e o
3: TRIG 5V+ !TEEET.}!“
4: TRIG 5V-

*For the applicable wires, please see "The Specifications of The

Applicable

Wire Range for The Interlock and Trigger Inputs” for more details.

See "The Specifications of The Applicable Wire Range for The Interlock and Trigger Inputs"

© FG Terminal
A frame ground to reduce electrical noise and to prevent malfunction.

(@D Laser emission port
Irradiates the laser when the internal light source is ON.

Laser emission
A Careful

surface (front)

@

DO NOT irradiate the human body; eyes, skin, or any other parts
before all safety precautions are taken.




2.6 System Configuration Example

USB3.0

Internal light source
ON/OFF switch

b

c— USB3.0 e

12VDC power source

for internal light source
FG Terminal

2.7 Components Required for the Configuration

The sensor head

The 12VDC power source for internal light source (the AC/DC adapter included).
A computer, a monitor, and a keyboard for the Products.

The Suruga OptGauge: measurement software for the Products.



2.8 Installation Method (Example)

This section provides an example of mounting the Product.

1. Place the Product on a mounting plate that you prepared.
Use M4 hex socket head cap screws (length: 8 mm to 10 mm).

*See External Dimensions of the Products"

M4 hex socket head screws x 2

Mounting Plate . .

.

2. The reference position is the base plate on the front, left side of the Product.
Fasten the bolt with a parallel pin or other means pressed against it.




2.9 Connecting Power to the Internal Light Source

Please use only the proper AC/DC adapter.
Insert the DC plug of the AC/DC adapter into the designated socket before inserting the AC side into
an outlet. Note: you should ground the FG terminal.

Power inlet for the internal
light source

Attention

Do not turn on the AC adapter until the Software installation is complete.

Please ground the FG terminal to prevent malfunctions caused by electrical noise.

2.10Connecting to a Computer

Connect the USB3.0 cable to a USB port compatible with USB3.0.
Be sure to use a computer with a USB3.0-compatible port.

USB3.0
RN =
= USB3.0
Attention

Do not disconnect the USB cable while the Software is running. Normal operation will be disrupted.
If the cable disconnects, close the application, reinsert the USB cable, and restart the application.



2.11 The Software - Installation of the Suruga OptGauge

If downgrading of the Software, setting information added to a newer version may not be correctly loaded
If downgrading to an earlier version of the Software, it would not read correctly the settings only available
to the newer versions so that the software would not even start up.

Therefore, please be advised to back up the folder with your option files being stored, to delete the
original option file folder and then to re-installing an earlier version.

[Folder Path]

C:/Users/[UserName]/Documents/Suruga/OptGauge/[Product Serial No.]

2.11.1 Software License Agreement

To use the Suruga OptGauge (hereafter as "the Software"), the customer must consent to the
following software license agreement (hereafter as "this agreement").

When installing or copying all or part of the Software on a computer, or using the Software after
installation, it is considered that the customer has consented to all terms of this agreement, and
the agreement is bilaterally concluded.

Article 1 (Permissions)
The Software is free of charge.

The copyright for the Software, its manual, and other documents concerning the Software belong to
SURUGA SEIKI Co., Ltd. (hereafter as "the SURUGA").

The SURUGA grants all users for non-proprietary rights to the use of the Software.

Article 2 (Usage Restrictions)
The SURUGA permits the use of the Software only for the purposes of operating the Products and
collecting data.

The SURUGA prohibits the use of the Software for any other purposes than that the SURUGA’s
intended.

Article 3 (Reproduction and Modification)
The Software can be copied only to the computers using the Products. The SURUGA prohibits
modification, redistribution, and reverse engineering.



Article 4 (Disclaimers)

Users make the use of the Software on their own responsibility.

The SURUGA bears no responsibility and is not liable for any direct, indirect, incidental, special,
supervenient, or punitive damage including but not limited to; data loss, business interruptions, and
loss of profit, incurred arising out of or failure to use the Software.

In addition, The SURUGA bears no responsibility and is not liable for any damage incurred arising
out of software bugs, errors, viruses, malfunctions due to illicit third-party access, or security issues
with the Software.

The SURUGA holds no responsibility and is not liable to damages incurred upon modification of the
Software.

Article 5 (Support)
The SURUGA provides technical support for the Software. However, there is no guarantee that our
technical support will achieve the customer’s purpose.

Article 6 (Termination of Agreement)
The right to use the Software will be, immediately, terminated upon violation of the conditions of this
agreement.



2.11.2 Installation PC System Requirements

[Recommended System Requirements]*"

Hardware
requirements

Supported OS

Windows 11 64-bit, Version 24H2 or later**

CPU

Intel Core i5 - 1345U CPU 1.6 GHz or higher
10-core 12-thread

requirements

RAM 16GB or higher

Storage capacity 1GB or higher

Display resolution 1920 x 1080

USB USB3.0 (type A) port: 2 or more
Software Framework .NET8.07

[Minimum System Requirements]*?

Hardware
requirements

Supported OS

Windows 10 Pro 64bit,
Windows 11 64-bit, Version 24H2 or later**

requirements

CPU Intel Core i5 - 8265U CPU 1.6GHz
4-core 8-thread
RAM 8GB or higher
Storage capacity 1GB or higher
Display resolution 1920 x 1080
USB USB3.0 (type A) port: 2 or more
Software Framework .NET8.0*3

*1  “Recommended System Requirements” refers to a level where waiting times are minimal and
operation is comfortable.

*2  “Minimum System Requirements” refers to a level where the Software can start and perform
basic functions.

*3 If .NET8.0 is not installed on your computer, install “.NET Desktop Runtime 8.x.x.” from the
Microsoft website

*4 It has been confirmed that the Software may not operate properly on Windows 11 Version 23H2
due to differences in certain system components and operating specifications. Please update to the
latest Windows version (24H2 or later).



2.11.3 Installation of the Software

2.11.3.1 Installation from the USB Driver

1. Double-click the ":-- ¥Driver" "Basler_pylon_7.0.0.24651.exe" to begin installation.

* 7497 PR

I3 Bosier_pylon_7.00.2465 .exe

@ OneDrive - Personal
(=] o

& 2989-7

2. Consent to your installation on the confirmation screen.
3. Set the installation method (Profiles) to "Developer".

A pylon7
BASLER”

Profiles

4. Set the sensor camera connection method (Interfaces) to "USB." Thereafter, use the default

settings to complete the installation .

J& pylon7
BASLER




2.11.3.2 Installation from the Download File

21133

Where to download: the Suruga website (http:/jpn.surugaseiki.com/).

Installation of the Software
Install the Software.

1.
H EHOE
ﬂ SurugaOptGaugeSetup_x.x.umsi 2023/11/28

2. Click Next>]

iig SurugaOptGauge

Welcome to the SurugaOptGauge Setup Wizard

The installer will quide you thraugh the steps required to install Surugal ptG auge on wour computer.

WARNING: This computer program is protected by copyright law and international treaties.
Unauthorized duplication or digtibution of this program, or any partion of it, may result in severs civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.

Cancel

£3

1]

VAN . 7 h—
I.'\.”-ldC'.'."_' '/_/)

Double-click "SurugaOptGaugeSetup_x.x.xx.msi" in the directory “... ¥Application”.


http://jpn.surugaseiki.com/

3. Click "Next>" to begin installation .
When installation is complete, click "Close".

Installation Starts Installing Installation Complete
X s F— _
Confirm Installation - Installing SurugaOptGauge =] Installation Complete -
(=N == ] S
The installer i 1eadl to nstall SurugallpiGeuge on you compuler, SuugalipGauge i being installed SungaDptauge has been successfuly installed
Click "Next" to start the installation. Click "Close' to e,
Please wait it

» »

This concludes the installation procedures.



2.11.3.4 Copying the Device Authentication File

Attention

Authentication file

For the Products, calibration values are set for each device. Therefore, the Software requires
reading of a "device authentication file (.suruga)" in which the unique individual device information is
stored.

To load the device authentication file into the Software, copy the file "xxx.suruga" in the "...
/Authentication File" to an arbitrary file location .

il
4y
Im
i
fii
i
|
.
d

|| xux.suruga

Copy the "xxx.suruga" file

into an arbitrary folder

Folder

Note:

If your security settings prevent you from copying the device authentication file to your PC, you can
read it directly from the USB memory stick supplied with the Product, so this procedure is not
necessary.



2.11.3.5 Starting up / Shutting Down of the Software

How to start-up
1. Double-click "Suruga OptGauge" icon in the "...¥Desktop".

2. Click on" ..." in the item "Device Authentication File" and select the extension ".suruga" in the
folder in which the unique "Device Authentication File" was copied.
If not able to copy the device authentication file to your computer, select it directly from the USB
memory stick.

Device Auth h Product S/N

« « 4 [l> pC > FF1AYE > Suruga > v o £ SurugaDBE
ZE v FLTANS— B> O @
< an - Ewan @ #4%
& 7497 FIER
Suruga OptGauge 2023/09/05 1812 TrAN FANA—
@ OneDrive - Personal | [] AuthFilesuruga 2023/07/3113:30 SURUGA I3 )l 3KB
m pc
& Fob7-7
TVEa-ERIATEE A,
TPANAEMN): | AuthFilesuruga | [Authentication File ("suruga) |
)] Frobl

3. Confirm the “Result” is "OK”, and press “Start” .
5 Suruga Boot Manag

SURUGA
SEIKIFF—

Device Authentication Files Result Authentication Sensors Product S/N

n

C:¥Users¥02801¥Documents¥5Suruga¥t... | .. H420




Attention

The Software incorporates TCP/IP communication controls. Consequently, upon initial launch, the
following warning may appear depending on your PC's security settings.

If your PC or network environment permits TCP/IP communication, please tick all boxes and click
‘Allow access’. If you cannot permit it, click ‘Cancel’.
If not, click "Cancel".

* Windows Security Alert

O Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewal has blocked some features of OptGauge on all public, private and
domain networks.

Q Name: OptGauge
o~
Publsher:  Suruga
Path:

C:¥program files¥surugaseii¥surugaoptgauge
¥surugaoptgauge.exe
Allow OptGauge to communicate on these networks:

[~ Domain networks, such as a workplace network
[APrivate networks, such as my home or work network

[ Public networks, such as those in arports and coffee shops (not recommended
because these networks often have ittie or no security)

IQAlwa«ts II Cancel I

4. The application will start up.

Suruga OptGauge - ProCo05 - ProCa05 Ver.08.8

Option (0)

SURUGA

SEIKIPF—
Tilt Angle Intensity Centroid Beam Centroid Intensity Centroid

| Angle X 0.0000 [deg] | Centroid X 0.0000 [mm]

Angle ¥ 0.0000 [deg] Centroid ¥ 0.0000 [mm]
Angle D 0.0000 [deg] Centroid D 0.0000 [mm]
Beam Divergence Beam Diameter
D4Sigma 0.0000 [mrad] D4sigma 0.0000 [mm]
D4Sigma X 0.0000 [mrad] D4sigma X 0.0000 [mm]
D4Sigma Y 0.0000 [mrad] D4sigma Y 0.0000 [mm]
D86 0.0000 [mrad] D86 0.0000 [mm]
Judgement Judgement
Tilt Angle (D) Beam Centroid (D)
Beam Divergence Beam Diameter
Beam Ellipticity Beam Ellipticity

X e Yoo 1040 x 1040

f———
Frame Rate 3.7 [fps] Frame Rate 3.3 [fps]
Power

1040 x 1040
Power

Total Count  0000000000.0 [-]

Total Count 0000000000.0 [-]
peak — [ Peak = [E
Result Log System Log

Output Once 12/07/2023 15:14:58 Angle view initialize succeeded.

12/07/2023 15:14:59 Profile view initialize succeeded.
12/07/2023 15:14:59 TCP/IP communication started on port 49350.

(Changes can be made after the fact in "Control Panel / All Control Panel Items / Windows Defender
Firewall / Allowed Apps").



Shutting Down the Suruga OptGauge
1. Click the "x" button to shut down the Software

EU.RUGA
EIKIF—

nt  0000000000.0 [-]




2.12 Turning the Power On

DO NOT turn on the power to the Product until the Software installation on your PC are

completed and your supervisor confirms work safety.

To turn on the internal light source, connect the DC12V power adapter for internal light source to an
outlet and set the internal light source ON/OFF switch to ON.

USB3.0

b

Internal light source

|

], USB3.0

FG Terminal @&
12VDC power

for internal light source

y
T



3. Measuring

3.1 Sensor Head Usage Precautions and Setting (Installation)

This section describes the setting method for the Products, using the Software.

3.1.1 Interlock Control Specifications

To ensure safe operation, the Products use the interlock control to manage the switching on and off of
the internal light source (LD). For details on the timing of interlock control, the Software, and the internal
light source (LD), please refer to the timing chart below.

Even ifthe interlockinputis released (CLOSE), the LD remains
OFF untilan LD ON signalisreceived fromthe OptGauge.

- ~

N

Interlock Input CLOSE !

N | Stat Fault Stat
INTERLOCK + /- OPEN ormattate auttsiate v )

| = - |<—>;
1
I
LD ON X LD OFF
1
1

Delaytime: = 15ms

1
]
\

Suruga OptGauge

N

LD ON >

(Angle)

T
1
1
LD ON . E\ Delaytime: ~ 100 ps 1
(Angle) OFF l }
1

1

Suruga OptGauge

AN

__><__

(Profil LD ON LD OFF LD ON >
rofile) |
[ |
LD ON '
(Profile) OFF !




3.1.2 For Reflection Angle Measurement

1. Sitch off the internal light source and position the measuring target 200 mm away from the

reference surface.

If the measuring target has a low reflectance, measurement may not be possible. (Reflectance
of 10% or higher is recommended.)

Target

200 mm

2.  When installation is complete, turn the internal light source switch ON.

The Internal light source switch

3. Launch the Software and open the Option screen.

00000 [deg]
00000 [deg]

0000 (mrad
0.0000 [rrad
0.0000 [rrad
0.0000 {mrad




10.

Set the Angle Type to "Tilt Angle" on the Angle tab in the Option screen.
(See “the Angle Measurement” in the Angle View).

Select the LD Control sub-tab at the Angle tab in the Option screen.

Click the LD button*" within the Internal Light Source group box to turn on the internal light
source.

Click the Tune button*1 within the LD Adjustment group box.

Select the LD Control sub-tab in the Profile tab of the Option screen.

Click the Tune button*1 within the LD Adjustment group box.

90 minutes warm-up time to ensure stable measurements (no operation necessary)

*1 see the separate software manual, the “Suruga OptGauge User’s Manual” for details.



3.1.3 For External Light Angle Measurement

1. Turn off the internal light source and set the distance between the front edge of the sensor
head reference plane and the beam position you wish to measure to be 200 mm away

External
Light Source

200 mm

2. Launch the Suruga OptGauge and open the Option screen.

3. Set the Angle Type to "Beam Angle*?" on the Angle tab in the Option screen.
4. Select the LD Control sub-tab in the Angle tab of the Option screen.

5. Adjust the light intensity of the external light source, click the Tune button*' in the LD
Adjustment group box, and set it to "3500 to 3800" (optimal value) while observing the Peak*'
on the measurement screen.

6. Select the LD Control sub-tab in the Angle tab of the Option screen.

7. Adjust the light intensity of the external light source, click the Tune button*' in the LD
Adjustment group box, and set it to "3500-3800" (optimal value) while observing the Peak*' on
the measurement screen.

*1 See the separate software manual, the “Suruga OptGauge User’s Manual” for details.



3.2 Measurement Overview
3.2.1 Angle View
3.21.1 Angle Measurement

You need to change the measurement mode according to your measuring purpose.
For the reflection angle measurement, select "Tilt Angle".
For the external light angle measurement, select "Beam Angle".

Measuring a reflection angle

Starting reflection angle measurement.

Angle View

Tilt Angle Intensity Centroid

Angle X - [deg]
Angle Y - [deg]
Angle D - [deg]

Beam Divergence

You may select [Tilt Angle] in the

X ) X D4Sigma - [mrad]
"Angle Type" in the Option setting. Dasigma X - [mrad]
Angle Type D4Sigma Y - [mrad]
Tz D86 - [mrad]
Judgement
Tilt Angle (D)

Ream Nivernanra

Measuring an external light angle

Starting external light angle measurement.

Angle View

Intensity Centroid

Angle X - [deqg]
i Angle ¥ - [deqg]
You may select [Beam Angle] in Angle D - [deg]

the "Angle Type" in the Option

Beam Divergence

Setting. D4Sigma - [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]
Angle Type D86 - [mrad]
Type
Judgement

Beam Angle (D)

Raam Nivernanco




3.21.2 Divergence

Divergence indicates how much the light beam expands at an angle as it propagates.

A light beam with small divergence means that there is little expansion during propagation over long
distance, while a beam with a large divergence expands rapidly over short distance.

The Products display divergence in a half-angle with mrad (milli radian). It has two modes of
measurement.

Measuring a D4c beam diameter*" (elliptical beam) of divergence along with X-axis and Y-axis
directions.

Measures beam divergence by
"D4Sigma X" and "D4Sigma Y"

Angle View

Tilt Angle Intensity Centroid
Angle X - [deq]
Set "Orientation Enabled" in the Angle - [deg]
) ) . Angle D - [deq]
option settings to "Disabled". Beam Divergence
. . D4Sigma - [mrad]
Orientation D4Sigma X - [mrad]
D4Sigma Y - [mrad]
] Enabled D86 - [mrad]
Judgement
Tilt Angle (D)

Ream Nivernencs

Measuring a D4o beam diameter*" (elliptical beam) of divergence along with M (major: long axis)
and m (minor: short axis).

Measures beam divergence by
“D4Sigma M” and “D4Sigma m” ™

Angle View

Tilt Angle Intensity Centroid
Angle X - [deg]
Set "Orientation Enabled" in the Angle Y - [deg]
Angle D - [deq]
option settings to "Enabled". Beam Divergence
] ] D4Sigma - [mrad]
Orentation D4Sigma M - [mrad]
D45Sigma m - [mrad]
I:l Enabled Das - [mrad]
Beam Ellipticity
Ellipticity m/M -
Orientation
B - [deg]
Judgement
Tilt Angle (D)
Ream Nivernenre

*1 The beam diameter can be selected as D4o or 1/e2

See the separate software manual, the "Suruga OptGauge User’s Manual” for details.



3.2.1.3 Beam Centroid

The method for determining the center position of a light spot can be selected by the type either
beam area (area centroid) and beam intensity (luminance centroid) at the "Beam Centroid" in the
Option setting. We recommend selecting the type of "Beam Centroid" according to an target to be
measured.

Area Centroid (Area)

For the area centroid of a light beam, its centroid position is calculated from an irradiated area
higher luminance than the denoising threshold value and results as an angle. Therefore, by raising
the threshold value, the effects of the edges of the peak profile can be minimized.

We recommend selecting this type of measurement for targets such mirror with uniform surface and
to reflect a light beam without blur or smudge’.

Optically, blur or smudge is defined as, for instance, luminous point with elongating edge profile
in normal distribution, half-width deviating largely from normal distribution, or objects with
irregular profiles which are not smooth.

Detection Example

Beam Profile

Recommended Targets

Area Centroid Mirror
} Glass

-

'Il_'hre?hold
eve jl l,\

Position of
Beam Centroid




Intensity Centroid
For the center position of the intensity is calculated from pixels with intensity higher than the noise
reduction threshold and displayed as an angle.

Lowering the threshold allows obtaining the center surrounding area of blurred or smeared light
spots.

We recommend measuring targets which exhibit blurring or smearing in the light spot due to
reflections from surfaces that are not uniform, such as resin surfaces.

Detection Example

Beam Profile

Recommended Target

Intensity

Centroid Concave Lens

Threshold
Level

Position of
Beam Centroid



3.21.4 Beam Ellipticity

Beam Ellipticity determines how far the light beam shape is deformed from circular to elliptical.

Beam Ellipticity Equation:

Beam Ellipticity = m (minor) beam diameter / M (major) beam diameter*"

The following describes its use.
*1 The beam diameter can be selected as D4o or 1/e2

See the separate software manual, the "Suruga OptGauge User’s Manual" for details.

Beam Ellipticity Usage
You may select it to measure the parallelism of two or more measured targets.

1. The beam spots of "Sub 1" and "Sub 2" shown in the right are
incident lights on the sensor head, and the angles of each can be
measured.

We move the two beam spots close to each other so that the
Sub1 and Sub2 are nearly parallel.

2. As the two light spots are getting closer like in the illustrated
frame, the sensor recognizes them as a single elliptical light spot.




3. When No.2 above occurs, conduct No. 4 while confirming the beam ellipticity figures.

Angle View

Beam Angle Intensity Centroid
l Angle X -0.8183 [deg]
Angle ¥ 0.8183 [deq]
Angle D 1.1572 [deg]
Beam Divergence
D4sigma 8.3051 [mrad]
D4Sigma M 9.4003 [mrad)
D4Sigma m 9.2089 [mrad]
D86 8.6222 [mrad)
Beam Ellipticity
Ellipticity m/M 0.6057
Judgement

Beam Angle (D)
Beam Divergence

Beam Ellipticity

4. Move the two beams even closer together. Closer the ellipticity to “1.000” and the two targets
are nearer to parallel.

Angle View

Beam Angle Intensity Centroid
I Angle X -0.8183 [deg]
Angle Y 0.8183 [deg]
Angle D 1.1572 [deg]
Beam Divergence
D4Sigma 9.2051 [mrad]
D4Sigma M 9.4003 [mrad]
D4Sigma m 9.2089 [mrad]
D&s 8.6222 [mrad)
Beam Ellipticity
Ellipticity m/M 0.9796
Judgement

Eeam Angle (D)

Beam Divergence

Beam Ellipticity

For Ellipticity Measurement

Angle View

Bsam Angle Intensity Centroid
Angle X -0.8183 [deg)
Angle Y 0.8183 [deg]
. Angle D 1.1572 [deg]
Check the box, " Enabled" in
Beam Divergence
Orientation option setting. Dane 931 lmrad)
D4Sigma M 9.4003 [mrad]
Drientaticln D4Sigma m 9.2089 [mrad]
D86 8.6222 [mrad]
Enabled Soom Elprioty
Ellipticity m/M 0.9796
Judgement

Beam Angle (D)
Beam Divergence

Beam Ellipticity




3.21.5 Rotation Angle

This feature measures the rotation angle of the elliptical beam based on images captured by the
camera and displays it on the screen.
Rotation angle measurement is only available when the “Orientation” option setting is enabled.

Definition of Rotation Angle

It is defined as the angle between the beam's principal axis in the rightward direction and the
horizontal rightward direction.

A positive (+) value is assigned when the principal axis points upward relative to the horizontal
direction, and a negative (-) value when it points downward.

The beam's major axis and minor axis are considered mutually perpendicular, and the rotation angle
is expressed within the range of +90°.

Rotation
Angle

0 deg




Measurement Methods

There are two types of measurement methods for the rotational angle.

Rotational Angle Measurement Compliant with ISO standards

Select [ D4 Signal ] for the
“Beam Divergence” in the
Option settings as below.

Eeam Divergence

Type |D4Sigma ~

Only if [D4 Sigma] is selected,
Will the rotation angle be measured in accordance
with ISO 11146-2.

Rotational Angle Measurement

NOT Compliant with ISO standards

Select [ 1/e*2 ] for the
“Beam Divergence” in the
Option setting as below.

Beam Divergence

Type |1fen2 w

Only if [1/e”2] is selected, will the following two non-I1SO-
compliant rotation angles be measured.*’

[ Ellipse Fitting ]
Orientation This method performs elliptical

Enabled fitting on the beam region

hod llipseFitti v
e clsiii exceeding 13.5% of its peak
value and calculates a rotational angle as the inclination of the

major axis of the resulting ellipse.

Advantage
It obtains a high-precision rotational angle if a shape is close to
an ideal ellipse, as it considers an overall beam shape.

[ Maximum Distance of Two Points Search Method ]
Orientation

Enabled . .
For beam regions exceeding

Method MaxDistanceSearch 13.5% of its peak value, the
main axis is defined as the straight line passing through the
centroid that maximizes the distance between two points where it
intersects the beam boundary. The rotation angle is calculated

based on the slope of the main axis.

Advantage
Although the beam shape contains distortion or noise, it easily
obtains a stable rotation angle with minimal variation in the

direction of the main axis.

*1 When the beam spot is small (about 3x3 pixels or less), the error increases due to reduced pixel

resolution.




3.21.6 Judgement

The judgement function is available in intuitively understandable expression of whether the

measurement value is within the target range.

Here, as examples, we have the procedures for Angle (D) and Peak.

Angle View Angle View
Beam angle Ir oid Ezam Angle Intensity Centroid
Angle X -0.5183 [deq] Angle X -0.8183 [deg]
Angle ¥ 0.8183 [deg] Angle ¥ 0.8183 [deq)
Angle B 1.1572 [deg] Angle D 1.1572 [deg]
Beam Divergance Bsam Divergence
D4Sigma 9.2701 [mrad] D4sigma 9.2417 [mrad]
D4sigma M 5.3874 [mrad] Dasigma M 9.2006 [mrad]
D4Sigma m 5.1513 [mrad] D4Sigma m 0.1925 [mrad]
Das 8.5790 [mrad] DE6 £.5605 [mrad]
Beam Ellipticity Beam Ellipticity
Ellipticity m/M 0.9748 Ellipticity m,/M 0.5894
Judgement Judgerent
Beam Angle (D) 0 Baam Angle (D) NG
Beam Divergence Beam Divergence
Baam Ellipticity Baam Ellipticity

Selecting the Angle (D)

1. Adjusting the angle and aim to set the "Angle(D)" of the measurement result to less than 0.5000.

Enabling the “Angle(D)” in the “Judgement Settings” in the Option setting and enter the value to be
“0.5000 deg”.

B8 Suruga OptGauge - HESTVL-13503R2-30-200A - HE51-TEST Ver 1.3.3 64bit Options - Debug

Angle profile Communication
Measurement Display LD Control
Camera Settings Cross Section Orientation
Exposure Time 1.000/% [ms] point |origin Cursor  ~ [ Enabled
F Rate 40.00013 [f g
reme Rate fp<] Moving Average Angle Unit
Rotation 0~ [deg] [ Averaging 2 Degree ~
Mirroring O Horizontal
Auto Aperture Multi Spot
[ vertical
Method Intensity v Order Area s
[ Trigger Mode
Enabled Spot Count 1 [-1
Origin Offset
= w Min Spot Area 115 pig
X 0.0000%] [deg] =
Enabled
v 0.0000%] [deg] Binning
x -520[2] [pix] [ Enabled
Zero Set =
Y 5205] [pix] Adaptive Cal
Judgement Width 104013 [pix] O visible
[ Angle (D) =
Height | 10405 [pix] Beam Divergence
[ Divergence
Angle Type Type |D4Sigma
Radius Type | D4Sigma Type | Tilt Angle »
O Ellipticity
Denoising
peak 4094.0 5 it
fents] Threshold 100/
Log File
Beam Centroid
Image [J Raw
Bz E Method | Intensity v
Full Color ~| |PNG ~
Options Select




2. As aresult of adjusting the angle, the result of Angle D on the measurement screen is not less
than 0 .5000 deg (1), so the judgment result is “NG” (2) at the “Tilt Angle(D)” of the “Judgement”.

Annln ‘H'mw
Tilt Angle Intensity Centrosd
Angle X 0.5034 [deg) (1 )
Angle ¥ 0.4908 [deg] /
| Angle 0.7030 [deg) IA
Beam Diverpence
D45Sigma 0. 1664 [mrad)
DdSigma X 0.1528 [mrad)
D4Sigma ¥ 0.1789 [mrad)
DBs 0.1340 [mrad])

— /
Ticangle (o) [N

Beam Divergence

Beam Ellipticity

3. As a result of adjusting the angle one more time, the result of Angle D on the measurement
screen is less than 0.5000 deg (1), so the judgment result of "Tilt Angle(D)" in "Judgement" is
displayed as OK (2).

Angle View

Tl dsrghe [ntensity Centroid (1)
Angle X 0.3850 [deg] /
Angle Y 0.3141 [deg)
| angle 0 04969 [deg] I
E"al'!'l :_ll'\-'g'r eneg
D4Sigma 0.1650 [rmrad]
D4Sigma X 0.1554 [rnrad]
D4Sigma 0.1741 [rored]
Das 0.1311 [mrad]
(2)
Judgement /
Tilt Angle (D) oK |
Beam Divergence
Bearm Ellipticity




Selecting the Peak
1. Adjusting the light intensity and set the “Peak” of the measurement result to be less than 3500.
Set “Peak” to “Enable” in the “Judgement Settings” option and set it to “3500.0”.

Angle Profile Communication
Measurement Display LD Control
Camera Settings Cross Section Qrientation
Exposure Time 1.000/%| [ms] Point |Origin Cursor [ Enabled
Frame Rate 40.000 % 5
[fes] Moving Average angle Unit
Rotation 0 v [deq] W g o Degree v
Mirroring O Horizontal
i Auto Aperture Multi Spot
[ vertical
Method Intensity ~ Order Area v
[ Trigger Mode
Enabled Spot Count 15 [
Origin Offset =
Min Spot Area 1% ix
X 0.00003] [deg] ROl P Lpix]
Enabled
% 0.0000[2] [deg] Binning
X “52015] [pix] O Enabled
Zaro Sat =
Y 52015 [pi] Adaptive Cal
Judgement width | 1040/ [pix] [ visible
O Angle (D) 0.0000 > =
Height | 1040/ [pix] Beam Divergence
[ Divergence 0.0000 3
Angle Type Type |D4Sigma v
Radius Type |D4Sigma Type [Tikt Angle ”
[] Elliptici 0.0000 >
Denoising
peak 4094.0 5 its I
=25 Threshold 100/=
Log File
Beam Centroid
-| O mage [ Raw
9 Method | Intensity v
Full Color ~ | |PNG v
Options Select




2. As result of adjusting the light intensity, the Peak value on the measurement goes below 3500.0
(shown as 1), so the judgement takes N.G., and the Peak display bar turns red (shown as 2)

Angle View
Tiit Angle Intensity (
Angle X 0.5036 [deg]
Angle Y 0.4509 [deg]
Angle D 0.7033 [deg]
Beam Divergence
D4Sigma 0.1626 [mrad]
D4Sigma X 0.1500 [mrad]
D4Sigma Y 0.1743 [mrad]
D86 0.1338 [mrad]
Judggement
Tilt Angle (D)

Beam Divergence

Beam Ellipticity (1 )
Maln Spot

Frame Rate 5.0 [fps)

Power
Total Count 180538.0 [-1 Angle X A
Peak 3867.0 [-] S

0.4909

I

3. As result of re-adjusting the light intensity, the Peak value on the measurement exceeds 3500.0
(shown as 1), so the judgement takes O.K., and the Peak display bar turns green (shown as 2)

Anglu View
Tilt Angle ensity Centr
l Angle X 0.5033 [deg)

Angle 0.4908 [deg]
Angle D 0.7030 [deg]
Esam Divergence

D4Sigma 0.1634 [mrad]
DSigma X 0.1509  [mrad)
D4Sigma 0.1750 [mrad)
Das 0.1362 [mrad)
Judgement

Tilt Angle (D)

Baam Divergence
Baam Ellipticity

1040 x 1040 Main §

Fu_-l“e Rate '5 0 [fps)

Power Number / (2)

Total Count 158562.0 [-]
Peak 3342.0 [-] 4




3.21.7 Adaptive Cal

The "Adaptive Cal" is a function that improves beam calculation accuracy by removing noise from
the entire sensor. This function is an automatic denoising function that calculates the baseline
correction value from the entire sensor and offsets it from the pixel data of each pixel.

This function must be executed when starting up the software and every time the exposure time in
the camera settings is changed

1. Prevent the beam to enter into the Sensor Head.
2. Enable the Adaptive Cal by clicking [Adaptive Cal] in the option settings.

Angle View

Tilt Angle Intensity Centroid
Angle X - [deg]
Angle ¥ - [deg]
Angle D - [deg]
Beam Divergence

D4Sigma - [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]
D86 - [mrad]
Judgement

Tilt Angle (D)

Beam Divergence

:fr;ameYR.ate 2.3 [fps] x1.0 Beam Ellipticity
Eower Orientation
Total Count 32515.0 [cnks]
Peak 46.0 [cnks] Main Spot
Number 1 w
LD Adjustment Adaptive Cal MNo.| Angle X Angle Y A




3. When Adaptive Cal is executed, the button color will change.
4. Completion is indicated when ‘Angle adaptive cal succeeded.” appears in the System Log.
5. Thereafter, direct the beam into the Product and commence measurement.

*1 For details of optional features, refer to the separate software manual, the “Suruga OptGauge User's
Manual’.

Angle View

Tilt Angle Intensity Centroid
Angle X - [deg]
Angle ¥ - [deg]
Angle D - [deg]

Beam Divergence

D4sigma - [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]
De6 - [mrad]

Judgement
Tilt Angle (D)

Beam Divergence

s == E =—
Frame Rate 4.7 [fps] x1.0 Beam Ellipticity
Power

Orientation
Total Count 524739.9 [cnts]

Peal 42.6 [cnts] Main Spot

Number 1 w

LD Adjustment | Adaptive Cal | No.| Angle X Angle Y H

Result Log System Log

Output Once i ! jcati ort 43350.
09/05/2025 13:31:43 Angle adaptive cal succeeded.

Attention

If the beam light enters into the Product or ambient light is causing serious noise, the adaptive
calibration will not be succeeded. Please conduct it in an environment where lights interfere with the
sensor camera. It is also notable to disable the denoising function for this purpose.



3.21.8 Aperture

The “Auto Aperture” and “ROI” settings are available for measuring a light beam divergence to

eliminate the effects of noise such as ambient lights.

By using these two functions, measurement reducing ambient lights can be achieved.

Orange Line: Beam Divergence
Aperture by the Auto Aperture setting D4Sigma 40.4051 [mrad)

Light Blue Dotted Circle:
Aperture by the ROI setting

Angle View
Tilt Angle
Angle X .0.4091 [deg)
Angle Y 0.4091 [deg)
Angle D 0.5786 [deq]

D4Sigma X 40.0697 [mrad
D4Sigma Y 40.7377 [mrad]
D86 37.4244 [mrad]
Judgement

Tiit Angle (D)

Beam Divergence

Beam Ellipticity

Aperture Explains

This function is suitable for measuring a dynamic beam light in which the
Auto Aperture position, size, shape or intensity of the beam may changes over time.
It automatically adjusts the Aperture.
This function is suitable for measuring a beam in which position, size,
ROI shape or intensity rarely changes over time.
The Aperture must be adjusted manually.
Info

Using Auto Aperture and ROI simultaneously allows you to emphasize only the critical aspects of

beam intensity, shape, and position, thereby minimizing the impact of noise and interference.

As results, the measurement improves the accuracy.

If the beam position remains unchanged, we recommend using both simultaneously.




Setting Methods

Setting Auto Aperture

Check the “Enabled” in the Auto Aperture
option setting.

Auto AQEI‘tUI’E
Enabled

Setting ROI

Enable "ROI" in the “ROI” option settings and
set the X, position, width, Height (size) to
enclose the beam.

ROL
Enabled

X 283
¥ 13752

Width 1003

Height 100

Setting Auto Aperture and ROI

To enclose the light beam, set "Auto Aperture”
and "ROI" to enable in the option settings, and
set the X and Y (location), Width and Height
(size) of the "ROI".




3.21.9 Origin Offset

The Origin Offset function shifts the center position of the sensor camera center from the default
position to any position as desired.

By using the offset function, an arbitrary position can be aligned as a reference position.

There are three offset methods as below.

Setting Methods

Setting from the Option Screen
Ex.: Set at X = 0.5deg, Y = 0.5deg

Tilt Angle Intensity Centroid
Angle X -0.5008 [deg]
Angle Y -0.5004 [deg)
Set “Origin Offset” Angle D 0.7000; [deg]
. . Beam Divergence
option settings to the D4Sigma 13.8399 [mrad)
desired values. D4Sigma X 13.7931 [mrad]
D4Sigma Y 13.8865 [mrad]
QOrigin Offset D86 12.8666 [mrad]
X 0.0000%| [deg]
¥ 0.0000/% | [deg]
Offset the white cursor at X=0.5 deg. and Y=0.5 deg.
Beam Divergence
Beam Ellipticity

Setting from the View Screen

1. Open the option setting screen.
2. Target the view screen cross (white) with cursor.

3. When the mouse icon changes, perform “drag and drop.”

4. Once changing "Origin Offset", save the Option settings.

Origin Offset
X 0.6747 5 [deg]

Y 0.4445/2| [deg]




Setting from the Zero Set Button

Click the “Zero Set” in the Origin
Offset option settings.

Origin Offset
X 0.000017 [deg]

¥ 0.0000/2] [deg]

Zero Set

*The values of the Origin Offset X
and the Origin Offset Y will be
automatically set to the current
measurement coordinates.

DadSigma ¥

(&1

Judgement

Automatically sets the origin to the current

Bearm Ellipticity




3.21.10 Zoomn
The Zoom function is available for observation of the light beam status on the View screen.
1. To zoom in, hold down the Ctrl key and scroll the mouse wheel forward (upward) on the View

screen.
2. You can adjust the display position by dragging the mouse.

-—

3. To zoom out, hold down the Ctrl key and scroll the mouse wheel backward (downward) on the

View screen. You can continue the Zooming Out until the display to its original size.

-

4. To exit the zoom mode, right-click on the mouse in the View screen.




3.2.1.11 Multi Spot

The Products support multi-spot measurement of up to 100 spots simultaneously.

The use of the Multi Spot setting enables the measurement results screen display order and

number to be set.

Detection conditions can also be set to filter measurement targets.

Ex. Explaining the screen for detection of multiple beams (4 spots)

tH Suruga OptGauge - ProCo - ProCo Ve (0.6 64bit - Debug

Option (0}

SURUGA
EIKIF—

W e YD e 1040 x 1040
Frame Rate 2.3 [fps]

Power

Total Count 27148.0 [-]
Peak 12.0 [-]

Angle View

Tilk Angle Inkensity Centroid

Angle X -0.2488 [deq]

Angle ¥ 0.0363 [deq]

Angle D 0.2514 [deg]

Beam Divergence

D4Sigma 40.4051 [mirad]

D4Sigma X 40.0697 [mrad]

D4Sigma Y 40.7377 [mrad]

[ 37.4244 [mrad)

Judgement

Tilk Angle (D)

Beam Divergence

Baam Ellipticity

Main Spot

MNumiber 1

No. Angle X Angle Y A
-0.2488 .0363
-0.2334 -0.6836
0.3464 -0.0292

=0,2423

0.0422

By changing "Number", the corresponding
Number (No.) in the list below can be
displayed in the Title Angle at the top.

Displays the measurement results of 4
spots on the measurement results screen.

The list is automatically updated with the
number of detected beams.




Setting Method

To Enter the Number of Measuring Spots to Display

Changing the "Spot Count"
in the Multi Spot option

settings.
Multi Spot
Order Area v
I Spot Count 2E [—]I
Min Spot Area 6415

By changing the "Spot Count", you can specify the
number of spots displayed on the measurement results
screen.

fan] Suruga OptGauge - ProCo - ProCo Ver.0.0.6 64bit - Debug

URUGA
EIKIP—

Angle View

| Tilt Angle Intensity Centroid

Angle X -0.2488 [deg]
Angle ¥ 0.0363 [deg]
Angle D 0.2514 [deqg]

Beam Divergence

D4Sigma 40.4051 [mrad]
D4Sigma X 40.0697 [mrad]
D4Sigma Y 40.7377 [mrad]
D86 37.4244 [mrad]

Judgement
Tilt Angle (D)

Beam Dive.rgence

Beam Ellipticity
e 1040 x 1040 20
Frame Rate 4.3 [fps] Hain Spot
Power Number 1 ~
Total Count 27148.0 [-] No.  Angle X Angle ¥ Al
|DE°k 12.0 [-] -0.2488 0.0361
F -0.2434 0.0421




To Enter the Conditions (size) of the Beams to Detect for the Measurement Targets

By changing the ‘Min Spot Area’, you can specify the
conditions for the beam to be detected as the
measurement target.

1 Suruga OptGauge - ProCo - ProCo Ver.0.0.6 64bit - Debug

Option (0)
URUGA
EIKIW™
Angle View
Tilt Angle Intensity Centroid
Angle X -0.2488 [deg]
Angle Y 0.0363 [deg]
Angle D 0.2514 [deg]
Beam D\\dﬂfs jence
D4Sigma 40.4051 [mrad]
D4Sigma X 40.0697 [mrad]
D4sigma ¥ 40.7377 [mrad]
A TV H D8s 37.4244 [mrad]
Changing the "Min Spot
Area" i ti tti
rea In option settings.
Judgement
Tilt Angle (D)
=
Mu tl S Ut Beam Dwe.ngen:e
Order Area w Beam Ellipticity
[T — 1040 x 1040
= = Main Spot
Fi Rate 4.3 [fps]
Spot Count 4= [-] P Number 1 ~
I Min Spot Aren 2000 I Total Count 27148.0 [-] No. _Angle X Angle ¥ A
[l 120 (=] -0.2488 0.0361
l 2 -0.2434 0.0421
[Adastive cal]
< >
Info

The beam condition (size) should be considered as the
set value in terms of area (pixels).

In the example setting, the sensor camera will detect
the spots as measuring targets if the area of spot is
over 200 pixels.




3.2.1.12 Automatic Brightness Control

The “Automatic Brightness” function is available for the Products to adjust the peak brightness of

the light beam to a specified value by automatically regulating the exposure time and the LD output

power. Note that if the reflectance of the target is unknown, be advised to enter 100 as the default
value for the ‘Reflectivity’ in the ‘LD Adjustment’ group.

® One-time execution of the Automatic Brightness control

The following procedure describes how to manually execute the Automatic Brightness control at

your desired moment.

1.  Open the Options window and select the LD Control tab.

Angle

Measurement

Display

Profile

Communication

LD Control

2. Click the Tune button in the LD Adjustment group.

LD Adjustment

O Auto

Target

Range

Reflectivity

3500/2
2502

000"

[-]
[-]

Log]

Tune

3. The Automatic Brightness control starts.

Tilt Angle

Angle X

Angle ¥

Angle D

Beam Divergence
D4sigma

D4Sigma X
D4sigma Y

D86

Judgement
Tilt Angle (D)
Beam Divergence

Beam Ellipticity

""" 1040 x 1040
Frame Rate 10.0 [fps] w1 Main Spot

Power Number 1

Angle View

Intensity Centroid

0.3395
-0.4244
0.5435

2.8507
2.8351
2.8662
3.1071

[deg]
[deg]
[dea]

[mrad]
[mrad]
[mrad]

[mrad]

Total Count 3608093.0 [cnts] No. Angle X

Peak 4095.0 [ents] - 0.3305

-LD Adjustment

Angle ¥

-0.4244

Af

Intensity Centroid

0.3348
-0.4338
0.5481

0.9566
1.0872
0.8052
1.0375

[dea]
[deg]
[dea]

[mrad]
[mrad]
[mrad]

[mrad]

Angle Vlew
Tilt Angle
Angle X
Angle ¥
Angle D
Beam Divergence
D4Sigma
DdSigma X
D4Sigma ¥
D86
Judgement
Tilt Angle (D)
Beam Divergence
Beam Ellipticity
X: 1.310 ¥: -1.460 1040 x 1040
Frame Rate 8.7 [fps] e Main Spot
Power Number 1
Total Count 259482.0 [cnts] No.  Angle X
peak 3676.0 [cnts]

LD Adjustment

0.3349

Angle ¥

A

-0.4338

* The LD Adjustment section on the main screen will be grayed out if Automatic Brightness control

has not yet been executed.

* When Automatic Brightness control starts, the LD Adjustment section will be displayed in yellow,

indicating that the adjustment is in progress.



4. Automatic Brightness control completes.

g Intensity cEnm:uj
Angle X 03372 [deg]
Angle ¥ -0.4322 [deg]
Angle D 0.5482 [deg]
Beam Divergence
Dasigma 0.9844 [mrad]
D4Sigma X 11045 [mrad]
D4Sigma ¥ 0.8474 [mrad]
D86 1.0691 [mrad]
Judgement
Tilt Angle (D)
Beam Divergence
Beam Ellipticity

1040 x LEI4EI

Frame Rate 9.7 [fps] Main Spot

Power Number 1 ~

Total Count 243764.0 [cnts] No.  Argle X Py ”
Peak 3406.0 [cnts] P e

After the adjustment successfully completes, the LD Adjustment section turns to green indicating the
successful completion.

Angle View
Tilt Angle Intensity Centroid
Angle X 0.3364 [deg]
Angle Y -0.4376 [deg]
Angle D 0.5518 [deg]
Beam Divergence
D4Sigma 0.9603 [mrad]
D4Sigma X 1.0926 [mrad]
Dasigma Y 0.8086 [mrad]
D36 1.0413  [mrad]
Judgement
Tilt Angle (D)
Beam Divergence
Beam Ellipticity
- 1040 x 1n4n

Frame Rate 10.0 [fps] Main Spot

Power Number 1 ~

Total Count 242778.0 [cnts] No. Angle X Angle Y A

Peak 3461.0 [ents]

0.3367 -0.4372

*If the adjustment fails, the LD Adjustment section turns red indicating the failure.



® Continuous Automatic Brightness Control

When the beam spot moves due to angle or displacement, the brightness may increase or
decrease.

To retain the brightness at a specified value even when the beam spot moves, perform the
Continuous Automatic Brightness to keep it at the desired level.
To perform the method of the constant automatic brightness is shown below.

1. Open the Options window and display the LD Control tab.

Angle Profile Communication

Measurement Display LD Control

2. Click the Auto checkbox in the LD Adjustment group.

LD Adjustment

[ Auto

Target 350015 [-]

Range 2505 [-]

Reflectivity 100.005 [%]

Tune

3. The Automatic Brightness control starts.

Angle View

Angle View

Tilt Angle Intensity Centroid Tilt Angle Intensity Centroid
| Angle X 0.3395 [deg] | Angle % 0.3372 [deg]

Angle ¥ -0.4244 [deg] Angle Y -0.4322 [deg]

Angle D 0.5435 [deg] Angle D 0.5482 [deg]

Beam Divergence
D4sigma 2.8507 [mrad]

Beam Divergence

Dasigma 0.9844 [mrad]
Dasigma X 2.8351 [mrad] DdSigma X 1.1045 [mrad]
D4Sigma ¥ 2.8662 [mrad] D4Sigma ¥ 08474 [mrad]
D86 31071 [mrad] D86 1.0691 [mrad]
Judgement # Judgement

Tilt Angle (D) Tilt Angle (D)

Beam Divergence Beam Divergence

Beam Ellipticity

Beam Ellipticity
iy 1040%1040 poicoe ey
Main Spot X 1040 x 1040
Frame Rete 10.0 [fps] x1.p Malnopot Frame Rate 8.7 [fps] Tip Main Spot
Power Number 1 = T Number 1 -
Total Count  3608093.0  [ents] No.  Angle X “Angle ¥ A Total Count 243764.0 [cnts] o Angex Y -

Peak 4095.0 [cnts] 0.3395 _0.4244 Peak 3406.0 [cnts]

l ! 0.3372 -0.4322
-LD e



4. The Automatic Brightness control completes.

Angle Vlew
Tilt Angle Intensity Centroid
Angle X 0.3372 [deg]
Angle Y -0.4322 [deg]
Angle D 0.5482 [deg]
Beam Divergence
D4sigmz 0.9844 [mrad]
D4Sigma X 1.1045 [mrad]
D4Sigma V. 0.8474 [mrad]
D86 1.0691 [mrad]
Judgement
Tilt Angle (D)
Beam Divergence
Beam Ellipticity
1040 x LEI4EI
Frame Rate 9.7 [fps] Main Spot
Power Number 1 ~
Total Count 243764.0 [cnts] No.  Argle X Py ”
Peak 3406.0 [cnts] ppves o

LD Adjustment

Thereafter, the Automatic Brightness adjustment will be executed when the measured brightness
value falls outside the range specified in the "Range" option, using the brightness value of the
“Target” option within the LD Adjustment group as the reference.



3.2.1.13 External Trigger Mode

The external trigger function is available for the Products, allowing measurements to be performed in

response to trigger signals (pulse input) from external devices. By using this function, measurement

timing can be controlled on the user’s system side.

To enable the external trigger, please activate the Trigger Mode option for Angle and the Trigger Mode

option
& Gaug

Angle Profile
Measurement Display LD Control
Camera Settings
Exposure Time 1.0007% [ms]
Frame Rate 40.000%] [fps]
Rotation o v [deg)
Mirroring [ Horizontal

[ vertical

Qrigin Offset

X 0.0000[% [deg]

Y 0.0000/% [deg)
Zero set

Judgement

[ Angle (D)

[ Divergence

Radius Type |D4Sigm
[J Eflipticity
2 pesk

Log File

Full Color v

4004

4.012] [ents]

O tmage [ Raw

PNG

for Displacement.

Communication

Cross Section Orientation

Point |Origin Cursor O3 Enabled

Moving Average Angleng
[ Averaging Degree

Auto Aperture ik oot

Method  [Intensity Order Area

& Enabled Spot Count 1 [
ROL Min Spot Area 15 [pix]
 Enabled e

X ~520% [pix] O Enabled

Y 52055} (pix) Adzptive Cal

width | 104013 (pix] [ visible

Height | 104073 [pix] ‘Beam Divergence

Angle Type Type |Dasigma v

Type [Tit Angle

Denoising

[ Threshold 10015

Beam Centroid

Method  Intensity

Options Select

Mirroring

Qrigin Offset

[ Beam Centroid (D)

[J 8eam Diameter

[ lipticity

A peak

Log File

Full Color

O Horizontal

0 vertical
[ Trigger Mode

X 0.00002 [mm]
% 0.0000% [mm)

Zero set
Judgement

D4sigma

4094.0%! [ents)

O1mage [ Raw

| NG

Communication

T mp—
Angle Profile

Measurement  Display LD Control

Camera Settings Cross Section Orientation

Exposure Time 1.00055 [ms] Point Origin Cursor O enabled

2 40.000(%] [fps)

ame Rate [fps] Moving Average bength Ung

Rotation o v [deg) ClAversaig Millmeter
Auto Aperture e
Method |Intensity Order Area v
[ Enabled Spot Count 15[
Rot Min Spot Area 115 (o
4 enabled Binning
x -520% [pix] [ Enabled
¥ 52053 teod Adoptive Cal
width | 10403 (pix] & visble
Height | 10403 [pix] iameter
Denosing Type |Dasigma v
{2 Threshold 10075
Beam Centroid
Method |Intensity

Options Select

It detects the rising edge (OFF—ON) of an external trigger input, acquires an image, and outputs

the measurement results.

When triggering consecutively, ensure an interval of at least one frame is maintained to prevent

measurement timing from overlapping.

External trigger input
TRIG 5V + /-

Camera control
(Angle)

Suruga OptGauge
(Angle)

Camera control
(Profile)

Suruga OptGauge
(Profile)

ON
OFF

Minimumpulse width: = 1ms

This signal is ignored.

1
>

—
TS PR N
7 S N
¥\ NoA \
Rising edge detection 1 Vg \
\ L !
1 1 So — ‘< S J— e
1 I 1 I
! Exposure Image | I Exposure Image |
1 : Time Transfer | 1 Time Transfer 1
1 I 1 I
! ! 1 1
! 1 1 1
Delay time:& 10 us ! Image Result ! ) Image Result
: 1\_Processing Output : 1\__Processing Otput
1 | 1 1
1 | 1 1
: 1 Exposure Image : : Exposure Image :
| : Time Transfer | \ Time Transfer |
1 1 1 1
1 1 1
1
1
1

1
Delay time:l= 10 us
1

Image Result
| Processing Output

Exposure time setting range: 0.027-2000 ms

1
Image Result
. Processing Output




3.2.2 Profile View
3.2.21 Beam Centroid
It determines the beam centroid.

It indicates the distance between the center of an incident beam and the coordinate origin.

The method for determining the center of the light spot can be selected from the Area Centroid or
the Intensity Centroid via the Beam Centroid option settings. We recommend configuring the ‘Beam
Centroid’ settings depending on the target.

For details on Area Centroid and Intensity Centroid, refer to the "Beam Centroid" in the Angle View.

3.2.2.2 Beam Diameter

It is available for measuring the beam diameter.
It is the size measurement of an incident beam to the Profile sensor in the unit of “mm” or “um ”.
The measurement consists of two modes.

To Measure the Beam Widths in X-axis and Y-axis Directions at D4oc Beam Diameter*!
(elliptical beam)

To measure the beam diameter
by“D4Sigma X” and “D4Sigma Y”

Profile View

Beam Centroid Intensity Centroid

Uncheck the “Enabled” in the

Centroid X 0.0040 [mm)
"Orientation" option setting. Sl et oyl
entroid D 0.1550 [mm]

Beam Diameter

D<4Sigma

DASigma X

Crientation Disigma ¥
D86
[ ] Enabled Beam Elipticty
Elpbaty m/M 0.9985
Judgement
Beam Centroid (D)
Beam Diameter
Beam Ellipticity

To Measure the Beam Widths in the M (major axis) and m (minor axis) at the D4o Beam
Diameter (elliptical beam)*"

Check the “Enabled” in To measure the beam diameter
"Orientation" option setting. By “D4Sigma M” and”D4Sigma m”
Orientation

Enabled




Profile View

Beam Centroid Intensity Centroid

Centroid X 0.0030 [mm]

Centroid Y 0.1549 [mm]

Centrod D 0,1550 [mm]
am Dy ter

D4Sigma 2.8024

DsSigma M

D4Sigma m 2.8003 [mm]
D86 26664 [mm)
Beam Ellipticity

Elipticity m/M 0.9%85
Judgement

Beam Centroid (D)
Beam Diameter

Beam Ellipticity

*1 the methods measuring the beam diameter can be selected either the D4c or the 1/e2
See the separate software manual, the "Suruga OptGauge User’s Manual” for details.
3.2.2.3 Beam Ellipticity

The Beam Ellipticity (hereafter referred to as "Ellipticity") indicates how much the beam shape is
biased from circular to elliptical.

To Measure Ellipticity

Profile View
Beam Centroid Intensity Centroid
Centroid X 0.0030 [mm)
Centroid Y 0.1549 [mm]
“ . Centroid D 0,1550 [mm]
Check “Enabled” in the i
Beam Diameter
"Orientation" option setting. D4Sigma 28024 [mm)
D4Sigma M 28044 [mm]
Crientation D4Sigma m 2.8003 [mm]
D86 26664 [mm)
Enabled Beam Ellipticity
I Elipticity m/M 0.5885 I
Judgement
Beam Centroid (D)
Beam Diameter
Beam Ellipticity




3.2.2.4 Rotation Angle Measurement
This function measures the rotation angle of an elliptical beam based on an image captured by the
camera and displays it on the screen.

m

The Rotation angle measurement is only available if the "Orientation™ option setting is enabled.
The Definition of Rotation Angle

It is defined as the angle between the beam's principal axis in the rightward direction and the
horizontal rightward direction. A positive (+) value is assigned when the principal axis lies above the
horizontal plane, and a negative (-) value when it lies below.

The beam's major and minor axes are assumed to be mutually perpendicular, and the rotation angle
is expressed within the range of £90°. downward. The beam's major axis and minor axis are
considered mutually perpendicular, and the rotation angle is expressed within the range of £90°.

Rotational
Angle




Measurement Methos

There are two types of measurement methos for a rotational angle.

Rotational Angle Measurement Compliant with ISO standards

Select [ D4 Signal] for the
“Beam Diameter” in the Option

Settings as below.
Beam Diameter

Type |D4Sigma w

Only If the “D4 Sigma” is selected,
Will the rotation angle be measured in accordance
with ISO 11146-2.

Rotational Angle Measurement

NOT Compliant with ISO standards

Select [ 1/e*2 ] for the
“Beam Diameter” in the Option
Settings as blow.

Beam Diameter

Type |1fen2 w

Only if the “1/e*2” is selected, will the following two non-ISO-
compliant rotation angles be measured.*’

[ Ellipse Fitting ] orientation

This method performs elliptical Enabled

fitting on a beam region Method EllipseFitting v
exceeding 13.5% of the peak

value and calculates a rotational angle as the inclination of the
major axis of the resulting ellipse.

Advantage

It obtains a high-precision rotational angle when a shape is close
to an ideal ellipse, as this method considers an overall beam
shape.

[ Maximum Distance of Two Points Search Method ]

For beam regions exceeding Orientation

13.5% of the peak value, the Enabled

method calculates the rotation ~ Methed  [MaxDistanceSearch
angle by taking as the principal

axis the straight line passing through the centroid that maximizes
the distance between two points where it intersects the beam
boundary and uses this as the rotation angle.

Advantage
Although the beam shape contains distortion or noise, it easily
obtains a stable rotation angle with minimal variation in the

direction of the main axis.

*1 When the beam spot is small (about 3x3 pixels or less), the error increases due to reduced pixel

resolution.




3.2.2.5 Line Position Measurement

This function measures the linear position on the beam's cross-section.
The Line position measurement is only available when ‘Image Processing Mode’ in the optional setting
is enabled. A measurement result display area for ‘Beam Diameter’ is switched to display the results

from this function.

Displaying Result: Beam Diameter

Profile View

Beam Centroid Intensity Centroid
“ 2 Centroid X - [mm]
UnCheCk the Enabled Centroid Y - [mm]
Centroid D - [mm]
in the option setting. pr—
D4Sigma - [mm]
Image Processing Mode B - fmm]
D4Sigma Y - [mm]
D86 - [mm]

-

Ll 7

Judgement
Beam Centroid (D)

Beam Diameter

Displaying Result: Line Position

Profile View

Beam Centroid Intensity Centroid
Centroid X - [mm]
Centroid Y - [mm]
Centroid D - [mm]

Check the “Enabled”
in the option setting.

Line Position
Line X - [mm]
Line ¥ - [mm]

Image Processing Mode

Enabled

Judgement
Beam Centroid (D)

Line Position

Threshold 80~

Main Spot




Measurement Targets

The shapes and measurement locations of a target that this function detects are as follows.

Target Shape

A shape with a partially circular or elliptical outline,
where part of the circle or ellipse is cut off at the top
and bottom or left and right.

Measurement Site

Straight edges that are not arcs

*The slope of straight lines shall be limited to within

+10° of horizontal or vertical; any deviation beyond

this range shall be excluded from measurement.

The Definition of the Line Position Measurement
The position of the ‘measurement area’ is displayed on the screen as coordinates.
If horizontal cut, the X-axis direction is used as the reference; if vertical cut, the Y-axis direction is

used as the reference. The representative position of the detected straight line is displayed as the line
position.

Y-Axis Position

X-Axis Position




Line Detection Sensitivity
The sensitivity of the line detection can be adjusted by modifying the Threshold in the Image
Processing Mode option setting.

The Threshold of the Image Processing Mode

Reducing the value makes it
easier to detect fine straight
lines.

Image Processing Mode

Enabled

=0
sl z Detects minute straight lines

Increasing the value will result
in detecting more distinct
straight lines.

Image Processing Mode

Enabled

Threshold 80~

Detects distinct straight lines

If the value is too large, the target line may not be detected as the system seeks a line with minimal
noise.



3.2.2.6 Judgement

The judgment function is applied to provide an intuitively understandable expression of whether the
measurement value is within the target range.

See “Judgement in the Angle View” for a setting example.

3.2.2.7 Adaptive Cal
The Adaptive Cal is a function that reduces measurement errors caused by noise by removing a certain

amount of noise from the entire image data acquired by the sensor camera.

It has an automatic noise reduction feature that calculates a baseline correction value and offsets each

pixel data by that amount.

It must be executed each time the exposure time in the camera settings is changed when launching the

Software.

1.  Prevent the beam to enter into the Product.

2. Enable the Adaptive Cal by clicking [Adaptive Cal] in the option settings.

Profile View

Beam Centroid Intensity Centroid
Centroid X - [mm]
Centroid ¥ - [mm]
Centroid D - [mm]
Beam Diameter
D4Sigma - [mm]
D4Sigma X - [mm]
D4Sigma Y - [mm]
D86 - [mm]
Judgement
Beam Centroid (D)
X - Yr ——- Beam Diameter
Frame Rate 3.0 [fps] x1.0 Beam EII\pticity
Power
Orientation
Total Count 23510.0 [lents]
Peak 8.0 Tlcntsl Main Spot
_ Mumber 1 ~
LD Adjustment ive Cal
| No. | Centroid X Centroid ¥ Cel
< >

3.  When the Adaptive Cal is enabled, the icon color changes.

4. When "Adaptive Cal succeeded" is displayed in the System Log, the process is complete.



5. Thereafter, set the beam incoming to the sensor head and begin measurement.

Suruga OptGauge - HESTNL-1350652-30-200A - D000014:

Option (0)  Windaw (W)

SURUGA
SEIKIF

Angle View Profile View

Tilt Angle Intensity Centroid
Angle X -

Angle Y - [deg]
Angle D -

Beam Divergence

D4Sigma - [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]
D86 - 0 ]
Judgement

Tilt Angle (D)

Beam Divergence

Beam Centroid Intensity Centroid
Centroid X - [mm]
Centroid Y - [mm]
Centroid D - [mm]
Beam Diameter

D4Sigma - [mm]
D4Sigma X - [mm]
D4Sigma Y - [mm]
D86 - [mm]
Judgement

Beam Centroid (D)

Beam Diameter

Ko ¥: - Ko ¥: -
Frame Rate 4.7 [fps] x1.0  Beam Ellipticity Frame Rate 4.3 [fps] *1.0 Beam Ellipticity
Power Power

Orientation Orientation
Total Count 294780.0 [ents] Total Count 523236.8 [cnts]
peak 36.0 [ents] Main Spot Peak % ([wEl Main Spot

Number 1 > Number 1 ~

LD Adjustr t
LD Adjustment No.| Angle X } Angle ¥ | A — I — [INe. | centroid x ‘ Centroid ¥ |CE

Result Log System Log

Output Once port 49350. -

09/05/2025 13:45:09 Profile adaptive cal succeeded.

*1 For details of the optional features, please refer to the separate software manual the ‘Suruga Opt Gauge
User's Manual'.

Attention

If the beam light enters into the sensor or ambient light is causing serious noise, the adaptive calibration
will not be succeeded. Please conduct it in an environment where lights interfere with the sensor camera.

It is also notable to disable the denoising function for this purpose.

3.2.2.8 Aperture

The settings for the Auto Aperture and the ROI are provided to exclude the influence of extraneous
light and other noise from the measurement results for the beam diameter.

By using these two functions, measurements can be performed while eliminating noise caused by
ambient light, etc.
See “Aperture” at the Angle View section for details.


https://misumig.sharepoint.com/sites/SSXA_SSN-120LACSmartLAC169/Shared%20Documents/設計/H651/取扱説明書/01.ユーザーズマニュアル/00.H651_ユーザーズマニュアル/00.作成中/SG25-447-002E_H651_User'sManual.docx#_Aperture_1

3.2.2.9 Origin Offset
The Origin Offset function allows the center position of the sensor camera to be offset from its

factory default position to any desired location.

By utilizing the offset function, alignment can be performed using any chosen point as the reference
point.

There are three methods for performing the offset.

See "Origin Offset” in the Angle View section for details.

3.2210 ZoomIn

The View screen has a Zoom function to observe the condition of a light beam.

See “Zoom In” in the Angle View section for details.

3.2.2.11 Multi Spot

The Products support Multi Spot measurement, enabling simultaneous measurements of up to 100

points.

Using the Multi Spot settings, you can configure the “display order” and “number of points
displayed” on the measurement results screen.

Furthermore, you can set “detection conditions” to narrow down the measurement targets.
See “Multi Spot” in the Angle View for details.

3.2.2.12 Automatic Brightness Control

The Products feature that automatically adjusts the exposure time and dims the peak brightness of
the light to a specified level.
See “Angle View --> Automatic Brightness control” for details.

3.2.213 External Trigger Model

The Products support an external trigger function, allowing measurements to be performed in
response to trigger signals (pulse input) from external devices. By using this function, measurement
timing can be controlled on the user’s system side.

See “Angle View --> External Trigger Model” for details.
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4. Specifications of the Products and Accessories

4.1 The Specifications of the Products

Item

Specifications

Model Series

H651VL-13506R2-30-200A

External Light
Source

Wavelength

VIS: 400 nm to 700 nm NIR: 700 nm to 1000 nm

Mix. Diameter

6 mm

Light Intensity

0.05 mW to 1.0 mW

Internal Light

Wavelength

660 nm 980 nm

Diameter

® 3 mm

Emission Intensity

1 mW or less (Class2) 0.2 mW or less(Class1)

Source
o . 15 mm x 25 mm (Distance from the reference plane)
Emission Position . )
(see the External Dimensions of the Products)
Range™ +/- 1.5°(circular range)
Angle ] .
Linearity™ +/- 0.45% of F.S.(F.S.=3.0°)
Measurement
Repeatability™ 1s (60)
Divergence Range 20 mrad or less
Measurement Linearity 5% of F.S.(F.S. = 20 mrad)
Viewing Range ® 6 mm
Location
Linearity +/- 0.5% of F.S.(F.S. = 2.8 mm)
Measurement

Repeatability

1 um (60)

Beam Diameter

Measurement

Actual Spot Size™

® 60 pm to ® 6 mm

Working Distance

200 mm +/- 4 mm

Frame Rate

8to 10 Hz
(with the recommended computer specifications)

INTERLOCK+
INTERLOCK—

Interlock input terminal

Interlock inputs:

(none-voltage contact, the laser emission starts with the
short circuit of +/-)

Internal voltage: 3.3 V.

Short circuit current: 2 mA.

Open input conditions: 10 kQ or more or 2.6 V or above.
Short-circuit input conditions: 0.5 kQ or less or "1.0 V or

H651NL-13506S2-30-200A




below.

TRIG 5V +
TRIG 5V —

Trigger input terminal

The trigger input for a measurement starts:

(rising edge detection to start a measurement in the 5V
signal system)

Input voltage: 0 Vto 6 V.

Input current: 4 mA (at 5 V input).

ON voltage: 3.0 V or above.

OFF voltage: 1.0 V or below.

Operating
Condition™

0 to + 40°C, 35 to 85% RH

Environmental

-~ Storage Condition | - 10 to + 60 °C
Conditions
Vibration Frequency range: 10 Hz to 500 Hz
Resistance Max. acceleration: 2 G in X,Y,Z 3 directions (10 sweeps)
Weight Approximately 0.9 kg

*1 When measuring with ® 3 mm external laser beam

*2 When measuring with the internal light source (wavelength £10 nm)

*3 Averaging counts of 256 measurements

*4 When using Auto Aperture settings, it is recommended to measure spot diameters of less than

half the field of view.

*5 Shipping inspection environment: 22-24 °C, 35-85% RH




4.2 AC/DC Converter Electrical Specifications

AC / DC Converter Specifications Overview

Rated Input (AC) AC100~240V

Rated Output (DC) 12V/3.0A
Acquired Industrial Standards | PSE, BSMI, cUL, FCC, KC, CE, GS, RCM, CCC
short-circuit protection, overcurrent protection,

Protective Functions )
overvoltage protection

RoHS RoHS10

AC Side Plug Shape Type-A
Product Dimensions (mm) 99 x 50 x 33
DC Cable Length 1.5m +/- 30 mm
DC Plug Polarity Center Positive

4.3 The Prducts and Cable Electrical Specifications

The Products and Cable Specifications Overview

Rated Input (power consumption) DC12V /3 A (5 W or below)
USB cable compliant with USB3.0 (5Gbps)
Cable Type
standard
Connector USB3.0 Type A
Cable Length 3.0m

4.4 The specifications of the Applicable Wire Range for the Interlock and
Trigger Inputs

Stranded wire 0.2 mm? to 1.5 mm? (AWG24 to 16)
Solid wire 0.2 mm? to 1.5 mm? (AWG24 to 16)

Stranded wire with a ferrule terminal

0.2 mm? to 1.5 mm? (AWG24 to 16)
without insulation sleeve

Stranded wire with a ferrule terminal
0.2 mm? to 0.75 mm? (AWG24 to 18)
with insulation sleeve

Stripping length of outer sheath 8 mm




4.5 Equivalent Circuit Diagram
This section provides interlock input and trigger input terminal circuit diagrams and connection examples.

DC3.3V
DC3.3V (Isolated)
(Isolated)
2.2kQ)
4.7kQ)
— ] INTERLOCK+
Internal
Circuit
—— 1000pF
INTERLOCK-
Ve
GND
(Isolated)
e ~ 820Q
—J TRIG 5V+
Internal P B
Creat L X 100pF —— 4.7kQ)
C . TRIG 5V-

@® INTERLOCK+/- connection example

\
o

INTERLOCK+ D e C

T
INTERLOCK- (@ REEEEEEEELEE LR O : ...... (

@® TRIG 5V+/- connection example

hy

\/

TRIG 5V+ (@ LT T T C

v S < TTL Output




5. Failures? Frequently Asked Questions

5.1 Symptoms and Countermeasure

Useful information for troubleshooting is listed below.

Check if the table below shows your trouble.

Symptom

Cause

Countermeasure

Internal light source
power is not turned
on.

AC adapter or power cable
is not correctly connected.

12VDC is not supplied.

12VDC is not supplied.

Correctly connect the 12VDC

power source.

Application does not
start up.

USB cable is not correctly connected.

Connect the USB cable to the
USB3.0 port.

Device authentication file is not being
read.

Read the device authentication
file (.suruga) corresponding to
the purchased sensor head.

Application stops
during startup.

USB cable disconnected.

Close the application, connect
the USB cable correctly, and
restart the application.

The Software does
not start correctly

The sensor camera may be
malfunctioning (check the all cable
connections)

Please contact our sales
representative from the optical
equipment division for further

assistance.

Application stops
during startup

With Windows 11 Version 23H2, due to
differences in some system
components and specifications, the
Software may not function properly.

Please update to the latest
Windows version (24H2 or later).

USB cable disconnected.

Close the application, connect
the USB cable correctly, and
restart the application.

Beam is not
displayed on
screen.

Exposure Time*' is too short.

Adjust exposure time to the
optimal speed.

Large tilt on the target.

Adjust the measurement target
tilt so that the reflectance light
enters within +/- 1.5° of the

visual angle.

Measurement target

Noise is causing serious effects

Enable the Threshold in the




centroid is unstable. Denoising
settings and adjust the

threshold.
RS232C cable is not correctly Correctly connect RS232C
RS232C
connected cable.

communication is — — — :
_ Computer communication conditions Set the communication settings
not working.

are not set correctly. correctly on the PC.

Ethernet cable is not correctly Correctly connect Ethernet
TCP/IP

connected. cable.

communication is — — —
¢ K Computer communication conditions Set the computer communication
not working. _
are not set correctly. settings correctly.

*1 see the separate software manual, the "Suruga Opt Gauge User’s Manual" for details.



6. Warranty - After-Sales Service

6.1 Warranty Terms, Conditions and Coverage

Before contacting us, please confirm the serial number of the individual product.
The warranty period is one year after delivery.
However, the following cases are not covered by the warranty and will be repaired for a fee.

- Failure or damage caused by misuse, modification or repair by someone other than the
company’s designated persons from us.

- Failure or damage caused by improper handling, such as dropping the Products during
transportation or moving.

- Failure or damage caused by fire, salt damage, gas damage, abnormal voltage,
earthquake, lightning, wind, flood, or other natural disasters

- Inthe event of a malfunction or damage caused by improper handling contrary to the
methods and precautions described in the instruction manual.

We reserve the right to revise, modify, or amend these Warranty Terms and Conditions (hereinafter
referred to as "Revisions, etc."), and in the event of such revisions, etc., we shall promptly post the
revised Warranty Terms and Conditions in this catalog or on our website

(http://ijpn.surugaseiki.com/). If you place an order for the Products after such revision, you shall be
deemed to have accepted the revision.

6.2 After-Sales Service

Before requesting repair, please check the items in "Failures? Frequently Asked Questions ".

If you have any questions, please contact our Optical Instruments Division Sales Department.

< During the Warranty Period >

When damage occurs under a normal use state following the cautions/warnings/notes written in this
manual, Suruga conducts a repair service for free. For any damages out of warranty period
mentioned above, Suruga charges a fee for any repair service.

< After the Warranty Period >

A repair service is available with a fee to maintain the functionaries of the Products up on your
requests.

<If repair is required >

For repair and calibration inquiries, please contact to the following address.

info@suruga-g.co.jp



http://jpn.surugaseiki.com/
mailto:info@suruga-g.co.jp

Misumi Group
SURUGA SEIKI CO., LTD.

HEAD OFFICE

505, Nanatsushinya, Shimizu-ku,

Shizuoka City, Shizuoka 424-8566, Japan

Tel : +81-54-344-0332 Fax : +81-54-346-1196

https://eng.surugaseki.com/
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