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After reading this manual, please keep it close for your immediate future reference.



1

Index
T INtrodUCION ... et e e 5
1.1  Warning labels addressed in this Manual ........................ccoooooiiiiiiiiin s 7
1.2  Overview of SUruga OptGaUge ............ccoiiiiiiiiiiiiiee e e e e e e eeaeees 7
1.3 Software - Installation of the Suruga OptGauge..............ccccooooiiiiiiiiiiiiniiis 9
1.3.1 SOMWAIE LICEBNSE...ccoieiiieiee ettt ettt e et e ettt e e e et e e e sbeeeeeeaas 9
1.3.2 Installation PC System ReqUIrEMENLS ..........ooiiiiiiiiciiiiiiee ettt e e 11
1.3.3 Installation of the USB DeViCe DIIVET.......cc.uuiiiiiiiiiiiee ettt 12
1.3.4 Installation of the Suruga OPtGAUGE ........cccuviiiiiiiiie et et e e e e e eraee e eaes 13
1.3.5 Copying the Device Authentication File ..o 14
1.3.6 Starting Up and Closing the Suruga OptGauge ............cooviiiiiiciiiiiiiieeeeeeee e 15
T.3.7  QUUICK STAIT ...t ettt e ettt e sttt e e sttt e e s rabee e e saabbeeeesateeeeeans 18
1.4 Notes on Version Upgrades .............ccoooiiiiiiiiiiiiieieiecceeeiie e e e e e eenaaes 19
2 ScreenN COMPONENLES ..........ccooouiiiiiiiiiiiiiie e e e e e 20
2.1 IMIIN SCIEEIN ...t 20
b2 I B Y o To | L= = PSP PPPPPPRNE 22
2.10.2 PIOFIE VIBW ettt ettt e e sttt e e et e e s e abe e e s sabeeeeesbeeeeeeans 25
2.2 OPptioN SettiNgs ......ccooiiiiii e 28
3 HowtoUsethe Functions ................cccooiiiiiiiiiiiiiiiii e, 29
K B oY1 111 I 1o TP PPPPPPPPPPPP 29
3.1.1 Measurement Start/STOP ......ueeiii i e e e e e e e e e aees 29
K Tt I 4 o o 1= Y/ oo [P U U PPPRPPE 30
K T IR B O1UE (o) o [ oo T @ 111 11 | SRR PPPRPPNE 35
3.1.4 Measurement Result Streaming OULPUL ............eeiiiiiiiii i e 38
3.1.5 Background OPeration ............ceeiiiiiiciiiiiiie ettt e e e e ettt e e e e e e e stbraeeeee e e e e aarrraeeeaaeeeennnnes 41
K I N G o T 1 o T | [PPSR 44
3.2 ANQGIE VIOW ...t e e et e e e e e e e et et a e e e e e araaaa———n 45
3.2.1 ANQGIE MEASUIEIMENT........eeiiiiiiiee ettt e e ettt e e e e e e e ettt e e eeeeeeeesaetbaaaeeaeeesesasssssasaaaeesannnnes 45
I B 1Y/ (o =T o (o S U U PPPPPPNE 46
3.2.3 BAM CONTIOI .....eiiiiieeiiiete ettt ettt ettt e st e sttt st e st e st e natee s 47
3.2.4 BeaAM EIlPHCIY ..uvvieiieieeeeeeee et et e e e e e et e e e e e e e e arrbaaaeaeeeeennnes 49
3.2.5 ROLAUON ANGIE....iiiiiiiiieeeeee ettt e e e e e et r e e e e e e e e e s abbaaeeeeeaeeeesntrbaaaaaaeeeaannes 51
I TN 1§ o [0 [T 1 4 1= o | AU UU RSP PPUPPRRE 53
I A N = o 1)V 07 | U U U PPPPPPROE 57
I S T Y o 1= (U YU SO PPPPRRE 59
3.2.9 Origin OffSEL.....uuiiiiiiiie et e e e e e e et a et e e e e e e e e tbaaeeeaeaeeeesnrrraaaaaaeeeaannes 61
B2 0 MUK SPOL .ttt ettt et e bt st et e b st et e nate st e ebees 63



3.2.11 Automatic Brightness CONtIOl ............uuviiiiiiiieeee et e e e e e e ee e e e e e e e eeeees 66

3.3 Profile VIEW.......oooiiiiiiiiiiiiiieeeeeeeeeeee e 72
K R I = == 10 ¢ W O7=T 0 { o] o OO TSP PP PP PPPPRRO 72
3.3.2 BeamM DIamEer ...ttt e ettt e e 73
3.3.3 BeaAM EIlPUCIY ..evreeieieeeeeeee ettt ettt e e e e e e st ra e e e e e e e s esnnnrraaeaeeeeeannnes 74
3.3.4 Rotation Angle MeasUrEmMENt ............uuiiiiiiii ittt e e e e rreee e e e e e e e nrrreeeeeeeeesannnns 75
3.3.5 Line PoSition MEasUIrEMENT .......ccco ittt ettt et e et ee s e 77
K TR G TN [0 o [0 [T .4 1= o | PRSP PUPPPP 80
3.3.7 AdAplive Cal ... 80
K IR Y o 1= o (U] = T OO P PP UPPPPRO 82
3.3.9  OrigiN OffSEL ..ottt ettt e ettt e s st e e st e e e s nbe e e e e 82
TG T 0 U] (1S o Yo | PSR SPTSR 82
3.3.11 Automatic Brightness CONtrOl ............ooiiiiiiiiiiie ettt 82

d  OPLION ..o 83

4.1 Names and Functions of Each Option ................ccooooiiiiiiiie e, 83
S O I Y T | = OSSPSR 83
B2 PO ot ettt ettt e e et e e e st e e e et e e e et e e e e e bteeeeeaa 96
4.1.3 COMMUNICALION ....eiiiiiitieiee ettt ettt e e et e e e et e e s sttt e e s s abteeessabbeeeesaabeeeesanbeeeeas 108
N I @70 1 111 1o o DO PP 109

4.2 OPtION LiSt. ..o e et r it eaas 112
4.2.1 SWiItching OPtiON LisStS...ccciiiiiiiiiiiiie ettt e e e e e e rra e e e e e e e e e aeebraaaeeaaaeas 112
4.2.2 Registering Option LiStS......cccuuiiiiiiiei ettt et e e e e e e rrr e e e e e e e e e sneerraaaaeeaaeas 113
4.2.3 Deleting Option LiStS.....cciiiiiiiiiiiieie ettt e et e e e e e e e trra e e e e e e e e ssaeerraaaaeaaaeas 114

5 Controlling from External Devices................oooiiiiiiiiiiiiiiniieeeee, 115

B RS 2320 ... e e e e e e e et aaeaeaar——————— 115
5.1.1 Communication SPeCIfiCatioNS.............ueiiiiiiiiiiiieeee e e 115
5.1.2 Example: Connections via the RS232C Communication ............ccccccovviiiiiiiiiiiicciiieieee e, 116
5.1.3 Communication Commands Setting Method ..o, 118

B.2  TOCPIIP ...t e e e e e ettt e e e e e e et aa— e aaeeeaaaa—————— 119
5.2.1 Communication SPeCIfiCatioNS.............ueiiiiiiiiiiciiiee e e 119
5.2.2 Example: Connections via TCP/IP CommuniCation ............cccoeeviiiiiniiieeeiniieeeeeiiee e eriieee e 120
5.2.3 Command Communication Setting Method.............coooiiiiiiiiiiic e, 123

5.3 Command FOrmat ..o 128

5.4 Command List...........ooooiiiiiiiiiiiiiiiiiiiiiiiiiieeeeee e 129
5.4.1 Listof Reading COMMAaNGS........cccoiuiiiiiiiiie ittt e e e et e e e e e e e sarraeeeeeeeeenanns 129
5.4.2 List of Write COMMANGAS.....c...iiiiiiiiiieiceee ettt ettt ettt s et esaeee et 141
5.4.3 List of EXeCUtion COMMEANGS .......cooiuiiiiiiiiiiiiiitie ettt ettt ettt ettt sateesieee et 153
5.4.4 List Of Error COMMEANAS ....cccutiiiuiiiiiiieniteeiiee ettt ettt et ettt e sate e st e st e sateesaeee e 154



5.5 Command Request/Response Details..................cccoooiiiiiiiiiiiiiiiiiiiiee, 155

ST 0t B (== Vo 11 o P URPPRNS 155
IO 41 (] o [P PURUPRNS 165
5.5.3 EXECULION. ...ttt ettt ettt e ettt e e et e e s ettt e e e s bt e e e eaabeeeeeeaa 167
5.5.4 Error COMMENGS.......oiiiiiiiiiiitee ettt ettt e e ettt e e ettt e e e abee e e s ebte e e s saabbeeeesbeeeeeeans 171

6 SYSEM LOQ.......oi i 172
6.1 System LOg LiSt ..o 172
6.2 Error Messages and Countermeasures ..................ceeeeeeieiieeiiriiiieeeeeeeeeenennnnnnns 173
7 Failures? Frequently Asked Questions ................ccccoovieiiiiiieiiiiiinenn, 174
7.1 Symptoms and CountermMeasUIreS ...........cccceeiiiiiiiiiiiiiiieeeeeeeeeriiiieeeeeeeeeeereaeennnns 174
8 Warranty - After-Sales Service .............coooeiiiiiiiiiiiii e 176
8.1 Warranty Terms, Conditions and Coverage..............c....ccoovvriiiiiiieeeeeeeeeeiiinnnn, 176
8.2  After-Sales SErViCe ...........cccccoiiiiiiiiiiiiiiiiiii e 176



1 Introduction

This document is the user's manual for the companion software, "Suruga OptGauge", with the

measuring

This "User's Manual" (thereafter, "this Manual") provides the information and basic operation

methods for the "Suruga OptGauge."

To operate 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.

The Suruga OptGauge User’s manual

Issue Date 2026 June
Guide Version 004E
Revision History
Date Revision | Details
2024 January 001E 15t Version
Installation PC System Requirements:
- Remove "Pro”
- Add Windows 11 version
- Add note stating it may not function correctly depending on
2025 July 002E version

Symptoms and Solutions:
Add details of issues where it may not function correctly
depending on the Windows version and their countermeasures

2025 September

003E

Add function:
1/e2, Orientation, Line Position

Add functions for H651:
LD output value setting
LD output setting for use with auto-dimming
External trigger mode




2026. June 004E Suruga OptGauge Ver.1.3.7 Support

Instructions for using functions have been migrated from the "User's
Manual," and the following features have been added:

- Measurement Start/Stop

+ Trigger Mode

+ Custom Log Output

+ Measurement Result Streaming Output

+ Background Operation

Feature Enhancements

*+ Added brightness adjustment methods and LDPW selection

settings for Angle Auto Brightness Control

Software Startup

* Quick Start instructions added

* Notes for version upgrades added Operating Environment
+ Compatible with .NET 10

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 the users of the Product.

For the latest version of this Manual and the Software, you can obtain by downloading them from
our website (http://jpn.surugaseiki.com/) or (https://eng.surugaseiki.com/).



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

1.1 Warning labels addressed in this Manual

A Warning Serious damage, data loss, or unsafe conditions may occur.

Unstable or unexpected results, but not fatal, may occur in the software
Careful _
operations.

Points users may overlook and important notes about specification limitations.

Attention Information that won't cause danger or trouble but knowing it will make

operation smoother.

1.2 Overview of Suruga OptGauge

The Suruga OptGauge is the application software that you can configure parameters and monitor
measurement results with the measuring instruments. You can configure parameters and monitor

measurement results from the supported measuring instrument connected to a computer.

B Functions and Features
This section describes the notable features of the Suruga OptGauge.

® Monitoring functions for measurement results
You can acquire measurement results from the supported instrument. Measurement results can
be obtained in a .csv file or others.
Ex.: For the H420 Series, they are angle and divergence measurements

® Monitoring functions for the waveform of a received light.
The sensor camera detects and monitors the waveform of a light beam.

® Parameter settings
You may configure operational settings for the sensor cameras to fully detect a light beam
and/or configure criteria for a pass/fail test. Multiple sets of parameter settings can be saved.
You may select one for a measuring target and another, and restore it again.
Ex. : exposure time, noise threshold value and averaging out of a light beam

® Acquiring measurement results with external devices and setting parameters for them.
You can acquire measurement results or configure parameters with commands from two
computers via the RS232C and/or TCP/IP communications



Other convenient functions

You may utilize the functions such as the “Origin Offset" parameter that specifies the reference
positions of a monitoring waveform or the "Automatic Brightness" control that enables
automatic brightness according to your specified range of luminance of a detected light beam
or the save function that you can store the image of an acquired waveform.



1.3 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.]

1.3.1 Software License

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
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.

10



1.3.2 Installation PC System Requirements

[Recommended System 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

Hardware .
RAM 16GB or higher

Requirements
Storage capacity 1GB or higher
Display resolution 1920 x 1080
USB USB3.0 (type A) port: 2 or more

Software X

. Framework .NET10.0
Requirements

[Minimum System Requirements]*?

Windows 10 Pro 64bit,
Supported OS ] ) ]
Windows 11 64-bit, Version 24H2 or later**
cPU Intel Core i5 - 8265U CPU 1.6GHz
Hardware 4-core 8-thread
Requirements 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 .NET10.0*®
Requirements

*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 .NET10.0 is not installed on your computer, install “*.NET Desktop Runtime 10.x.x.” from the
Microsoft website

*4 we acknowledge that this software may not operate properly on Windows 11 Version 23H2 due to
differences in certain system components and operating specifications. Please update to the
Windows version (24H2 or later).

11



1.3.3 Installation of the USB Device Driver

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

« ~ 4 [ » Folder > CameraDriver

& D49 TOER

3 Basier_pylon_7.0.0.24651.exe
@ OneDrive - Personal
@ pe

o 2h9-2

2. Consent to your installation on the confirmation screen.

3. Set the installation method (Profiles) to "Developer”.

Aoyion7
BASLER’

Profiles

Next Cancel

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

settings to complete the installation.

Ab pylon?7
BASLER’

Interfaces
uss. GigE oxp Camera Link
% | ) ’ )
Back Next Cancel
yright (g 2007-2022 Basler AG




1.3.4 Installation of the Suruga OptGauge

Install the Software, the Suruga OptGauge.

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

Fat
HE] =E dalis: =R A4
ﬁ_.'?:.-! SurugaCptGaugesSetup_x.x.x.msi 2023/11/28 1912 Windows /2 ... 61

2. Click "Next>".

il SurugaOptGauge

Welcome to the SurugaOptGauge Setup Wizard

The installer will quide you through the steps required to install Surugal ptGauge on wour computer.

WA RMING: This computer program iz protected by coppright law and international treaties.
Unauthorized duplication or distibution of this program, or any portion of it, may result in severe civil
ar criminal penalties, and will be prozecuted ta the maximurn extent possible under the law.

H n " H H H
Click "Next>" to begin installation.
H H H H n ”
When installation is complete, click "Close”.
Installation start Installing In
& SurugaOptGauge < OptGaug
Confirm Installation =l Installing SurugaOptGauge o Installation Complete
The installer is ready to install S uruga0ptGauge on pour computer. SurugalptGauge is being installed. SurugalptGauge has been successfuly installed.
Click "Next'" to start the installation. Click "Close' to exit.
Please wait.
mp »
<Back Heat> Carcel <Back Hest> < Back

stallation complete

=l

surugalptiGauge

13



1.3.5 Copying the Device Authentication File

Attention

About Authentication File

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

To load the device authentication file into the installed Suruga OptGauge, copy the file "xxx.suruga"
in the "... /AuthenticationFile" to an arbitrary file location.

41
T
i
fii
i
|
\.
d

|| xxx.suruga

Copy the "xxx.suruga" file

into an arbitrary folder

Folder

Note:

If your security policy does not allow the device authentication file to be copied to your PC, you can
read the file directly from the USB memory device provided with the product. In this case, this
procedure is not required.

14



1.3.6 Starting Up and Closing the Suruga OptGauge

1. Double-click the "SurugaOptGauge" in the "...¥Desktop”.

2. Clickon"..."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.

Authentication Sensors Product S/N

v g > PC > FF2XUb > Suruga >
8> HUIHS- =y T @
28 - EEE &8 4%
* G149 FIER
Suruga OptGauge 2023/03/05 18:12 TNl AT~
& OneDrive - Personal [ AuthFilesuruga 2023/07/31 12:30 SURUGA 771l 3KB
=
= ESTa]
TVE-ERBTEREA.
TrA VAN | AuthFilesurugs ~ | [Authentication Fle ("suruga) |
EUQ a2suld

3. Confirm that the "Result" is "OK" and click "Start”.

) Suruga Boot M,

SURUGA
SEIKIF

Device Authentication Files Result Authentication Sensors Product S/N
C:¥Users¥02801¥Documeants¥Suruga¥H... | ... H4a20

n

15



Attention

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

If your computer and network environment allow the TCP/IP communication permission, check all,
and click "Allow access". If not, click "Cancel".

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

[ 7oLt BEITHA ll srouh

4. The application starts up.

o Surugs OptGauge - HE50 Nod - Nod Bazier Vec08S =
Option (O} Window (W)
SURUGA
SEIKIF—
™

it Angie tensity Centroid Beam Centroid

Angle X 0.0046 [deg]
Angle Y 0.0119 [deg)
Angle D 0.0128 [deg]

Beam Divergence
DéSigma 0.5613
D4Sigma X 0.6590
D4Sigma Y 04427 )}
086 0.5458 [mrad]

Judgement
Tilt Angle (D)

Beam Divergence

Beam Elipticity

Frame Rate 9.0 [fps] x1.0 MainSpot

Bower Number 1 . Bower

Total Count 1297640 [ents) Total Count 4334377651 [-)

peak 3770 [onts) A peak 31535 (-]

LD Adjustment LD Adjustment Acaptive Cal
Resut Log 5

Output Once 12
121

aa
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Closing the Suruga OptGauge
1. Click the "x" button to shut down the Suruga OptGauge.

o Suruga OptGauge - H650 Novd - Nod Basler Ve - I X I
Profile View
entroid Intensity C
0040 [mn
1549 [mm)
0.1550 [mm]
24 [mm)
044 [mm]
D4sigma Y {mrad] D4S T 28003 [mm)
D86 [ )} D 286 26664 [mm
9085
sdgement
Tilt Angle (D) o troid (O
Beam Divergence Beam Diameter
Beam Ellipticity Beam Elipticty
X: - ¥ X: »ee ¥ Main So
Frame Rate 5.0 [fps) x1.0  Main Spot < 23 s 1.0 0 Spot
Bames Number 1 X Number
No.  Centrod X Centroid -
" 0.1549

17



1.3.7 Quick Start

Quick Start is a feature that allows you to pre-select the authentication file used at software startup with
the Boot Manager.

By configuring Quick Start, you can skip selecting the authentication file in the Boot Manager and pressing
[Start] at the next startup.

When you enable Default for the relevant authentication file, Quick Start will be applied from the next

startup.

% Suruga Boot Manager - X

SURUGA
SEIKIP—

Device Authentication Files Result Authentication Sensors Product S/N Sensor Name
EEER TN T B, a

Start

Disabling Quick Start

Even if Quick Start is enabled, you can still open the Boot Manager by starting the software while holding
down the Shift key (hold down the Shift key until the Boot Manager screen appears).

By using this method, you can temporarily disable Quick Start and select the authentication file in the Boot

Manager before starting the software.

18



1.4 Notes on Version Upgrades

Warning Message Displayed at Startup
When updating from an older version (~Ver.1.3.6) to the latest version, the following warning message

will be displayed at startup.

Warning X

| Some option values have been modified.
AngleOptionAutoExposureMin, 0,027 -> 0.1
ProfileOptionAutoExposureMin, 0.027 -> 0.1

This message informs you that some optional settings have been changed due to the version upgrade.

mChanged Options

Option Before | After Products applied
Auto Exposure -> Min (Angle) 0.027 0.1 H651 / H720
Auto Exposure -> Min (Profile) 0.027 0.1 H651

mReason for the Change
This change was made to stabilize the operation of auto exposure (Auto Exposure).
By revising the minimum exposure time, the dimming process has been improved for faster and more

stable operation.

mHow to deal with
¢ Normally, you can continue using the software as usual.

e If necessary, please readjust the exposure time or dimming settings.

In addition
e This change is applied automatically to maintain compatibility.
¢ You can continue to use the software as is after confirming the message.

e This message does not indicate any abnormality.

19



2 Screen Components

2.1 Main screen
@ ®
SumgaOptGaug\\r H651VL713SO3R2—}KOOA' H651 = X ]
© —{fento] rmmo
SURUG
}SEJK]Plﬁ~591J |
| Angle View Profile View ‘
Tilt Angle m Qi Intensity Centroid |
Angle X 0.0002 [deg] Centroid X -0.0008 [mm]
Angle Y 0.0005 ([deg] Centroid Y 0.0005 [mm]
Angle D Centroid D 0.0010 [mm] |
gggm leg( jence Egum ngmg;_gr ;
D4Sigma 0.5558 [mrad] D4Sigma 2.9990 [mm] |
Dasigma X 0.6464 [mrad] D4Sigma X 2.7910 [mm] |
@4 D4Sigma Y 0.4473 [mrad) D4Sigma Y 3.1934 [mm] |
D86 ( D86 27173 [mm]
ludgement Judgement
Tilt Angle (D) Beam Centroid (D)
Beam Divergence Beam Diameter
Beam Ellipticity Beam Ellipticity
Orientation Orientation
Total Count 102130.0 [ents] Total Count 354313868.8 [lents]
@ Peak 3241.0 [cnts) Main Spot Peak 3929.7 Tfents] Main Spot
I I Number 1 i | Number 1
LD Adjustment No Angiex | angey ~ | [No comrmax_ [cemoav [ d
@ 0.0002 0.0005| ‘ 0.0008 | c.ccos[
< @ < >
@ | | Resultiog System Log
Output Once 06/13/2026 09:36:09 TCP/IP communication started on port 49350.
06/13/2026 09:36:09 TCP/IP communication started on streaming port 49351.
]
@ Option Opens the option dialog box
@ Window Opens the device authentication dialog box
3 Measurement Operation / A display area with buttons of measurement operations and
Status Display indicators the measurement status
) Display area for an image taken by the angle sensor camera
@ Angle View .
section
Display area for beam strength measured by the angle sensor
® Angle Power .
camera section
® Angle Measurement :
. Angle measurement results display area
Results Display
Outputs measurement results and measurement images to the
@ Result Log .
designated folder on the computer
System Log Display area for the Suruga OptGauge operation log
i ) Display area for an image taken by the profile sensor camera
@ Profile View

section

20



Profile Measurement
Results Display

Profile measurement results display area

@ Profile Power

Display area for beam strength measured by the profile sensor

camera section

21




2.1.1 Angle View

Angle View

Tilt Angle Intensity Centroid
Angle X 0.0002 [deg]
Angle Y 0.0005 [deg] —
Angle D 0.0005 [deg]
Eeam Divergence
D4Sigma 0.5558 [mrad]
D4Sigma X 0.6464 [mrad] @
D4Sigma Y 0.4473 [mrad]
@ D86 0.5542 [mrad]
® Judgement
Tilt Angle (D)
ey Beam Divergence
Frame Rate 13.3 [fps] x1.0  |Beam Ellipticity
Bower Orientation
Total Count 102130.0 [ents]
Peak 3241.0 [cnts) Main @
[ I Number 1 v
@ — LD Adjustment No.| Angle X Angle Y A
0.0002 0.0005
< >

@ Cross(red)

. Displays the position of the light beam centroid.

@ Auto Aperture
(orange)

N Displays the aperture if the Auto Aperture settings are enabled

® Cross (white)

HN
B Displays the center position of the coordinate

@ Aperture -

(white) Displays the range of angle measurement
® RoOI 7N

(blue) N Displays the aperture if the ROI settings are enabled
® Profile n Displays the strength distribution of the light beam

@ XY Coordinates

Displays the coordinates where the mouse cursor points at

Frame Rate

Displays the image refresh rate per second from image data acquisition

to completion of measurement data calculation

Power

Total Count Displays the beam total count by the value from 0
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to 4,429,152,000.

Peak

Displays the maximum light beam luminance by
the value from 0 to 4095.

If the value is below the Peak value set in the
“Judgement”, the indicator turns green (OK),
otherwise, it turns red (NG).

© LD Adjustment

Displays the status of the dimming function

(Green = Pass, Yellow = Under adjusting and Red = Fail)

@ Tilt Angle

Displays the angle X from the X-axis component

Angle X i

of the cross (white)

Displays the angle Y from the Y-axis component of
Angle Y .

the cross (white)

Displays the angle from the center of the cross
Angle D

(white)

@ Beam Divergence

The "Orientation" in the Option Settings is enabled, it alters the

measurement mode

If the “D4Sigma” is selected at the beam divergence “Type”

configuration in the Option Settings, it displays following.

Displays the beam divergence by D4c of half

D4Sigma

angle

Displays the beam divergence by D4o X(M) of
D4Sigma X(M) Pay g y M)

half angle

Displays the beam divergence by D4o Y(m) of
D4Sigma Y(m) pray I y (m)

half angle

If the “1/e72” is selected at the beam divergence “Type” configuration in

the Option Settings, it displays following.

1/en2 Displays the beam divergence by 1/e? of half angle
Displays the beam divergence by 1/e2X(M) of half
1/eh2 X (M) play g y (M)
angle
Displays the beam divergence by 1/e2Y(m) of half
1er2 Y (m) play g y (m)
angle
D86 Displays the beam divergence by D86 of half

angle.

@ Beam Ellipticity

Operates while the “Orientation” in the Option Settings is enabled

Ellipticity m/M

Displays the light beam width by D4c or 1/e?

@ Orientation

Operates if the “Orientation” in the Option Settings is enabled
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0

Displays the rotation angle of the light beam

@ Judgement

Operates while the measurement data to evaluate, at the "Judgement" in

the Option Settings, are checked, M, thereafter, you specify evaluation

criteria for 1 eoooez,

Tilt Angle (D)

Beam Divergence

Beam Ellipticity

Displays “OK” if the configured evaluation criteria
are satisfied or “NG” if not satisfied.

Orientation
Specify the beam spots to display measurement
@® Main Spot Number pecty . p' ) pay
results while measuring multiple beams.
@® Multi Spot _
When multiple beams are detected, the measurement results for each
Measurement ) ] )
. beam spot are automatically listed and displayed
Display
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2.1.2 Profile View

Profile View

Beam Centroid Intensity Centroid
Centroid X -0.0008 [mm]
Centroid Y 0.0005 [mm] _®
Centroid D 0.0010 [mm)
peam Diameter
@ D4Sigma 2.9990 [mm)]
D4Sigma X 2.7910 [mm)]
D4Sigma Y 31934 [mm) _@
@ D86 2.7173 [mm]
® —®
@ —
@ Judgement
@ Beam Centroid (D)
X =y Yo Beam Diameter _@
@ T FrameRate 5.3 [fps] x1.0 | geam Ellipticity
Power
Orientation
— | Total Count 354313868.8 [lcnts]
Peak 3929.7 Tentsl PS50t
Number 1 v —
@ — LD Adjustment Adaptive Cal - -
No. | Centroid X Centroid Y Cel
/ h -0.0008 0.0005 @
< >

@ Cross (red)

Displays beam center position

@ Auto Aperture
(orange)

Displays the aperture while the Auto Aperture setting is enabled

3 Cross (white)

Displays a coordinate center position

@ Aperture (white)

Displays the range of profile measurement

® ROI (blue)

Displays the aperture if the ROl is enabled

® Profile

Displays the strength distribution of a light beam
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(@ XY Orientation

Displays the coordinates where the mouse cursor pointing at

Displays the image refresh rate per second from image data acquisition to

Frame Rate . .

completion of measurement data calculation
Displays the beam total counts from 0 to

Total Count
4,429,152,000
Displays the maximum light beam luminance by the

BN value from 0 to 4095.
Peak

If the value is below the Peak value set in the
“Judgement”, the indicator turns green (OK),

otherwise, it turns red (NG).

© LD Adjustment

Displays the status of the brightness function
(Green: Pass, Yellow : Under adjusting and Red : Fail)

Adaptive Cal

Improve calculation accuracy by removing overall noise from an image

captured by the sensor

@) Beam Centroid

_ The centroid X centered at the X-axis component of
Centroid X .
the cross (white).
_ The centroid Y centered at the Y-axis component of
Centroid Y .
the cross (white)
Centroid D The centroid centered at the cross (white).

@ Beam Diameter

If the “Orientation” setting in the option menu is enabled, it alters the

measurement mode

If the “Type” setting in the Beam Diameter is D4Sigma, it displays the

@ Line Position

following:

D4Sigma Displays D4o beam diameter.

D4Sigma X(M) Displays D4oX(M) beam width.

D4Sigma Y(m) Displays D4oY(m) beam width.

If the “Type” setting in the Beam Diameter is 1/e”2, it displays the
following:

1/er2 Displays the 1/e? beam diameter.

1/e*2 X(M) Displays the 1/e2X(M) beam width.

1/e*2 Y(m) Displays the 1/e2Y(m) beam width.

D86 Displays D86 beam width beam diameter
Operates while the "Image Processing Mode" in the option settings is
enabled.

Line X Displays the linear position X centered on the X-axis
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component of the crosshair (white).

LineY

Displays the linear position Y centered on the Y-axis
component of the crosshair (white).

@ Beam Ellipticity

Operates while Orientation Enabled in the option settings is checked.

Ellipticity m/M

Displays ellipticity of D4o or 1/e? beam width

Orientation

Operates while the Orientation setting in the options menu is enabled

0

Displays the rotation angle of the beam

® Judgement

Operates while the measurement data that you want to evaluate, at the

"Judgement" in the option settings, are checked, ¥, and also, you specify

evaluation criteria after | oo,

Beam Centroid (D)

Beam Diameter

Beam Ellipticity

Displays “OK” when the set judgement criteria are
satisfied and “NG” if not.

Orientation
Specifies the beam spots to display measurement
Main Spot Number . . .
results while measuring multiple beams.
@ Multi Spot , ) , )
Automatically lists and displays beam spot measurement results for if
Measurement )
. multiple beam spots are detected.
Display
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2.2 Option Settings

Suruga OptGauge - HE50VL-13506R2-30-200A - HE50VL-13506R2-30-200A Ver.1.3.1 Options

@ e Angle Profile Communication
@ ————  Measurement Display LD Control |
Camerg Settings Cross Section D4Sigma
Exposure Time 1.000/5 [ms] Point  Origin Cursor  ~ [ Orientation Enabled
£ Rat 40.000/2 ;
rame Rate [fps] Moving Average Angle Unit
Rotation 0 @ [deg] [] Averaging 2= Degree ¥
Mirraring [ Horizontal
Auto Aperture Multi Spot
[ vertical
Method Intensity ~ Order Area hd
Origin Offset Enabled Spot Count 1311
X 0.0000:3 [d =
[deg] ROI Min Spot Area 15 [pix]
0.0000 =
¥ =] [deg] Enabled
Binning
i Zero Set X -52013 [pix] [ Enabled
Judgement Y 5203 [pix] Adaptive Cal
Adaptive Cal
O Angle (D) 0.0000 3 Width 1040 5 [pix] [ Visible
[] Divergence 0.0000 2 Height =~ 10403 [pix]
Radius Type | D4Sigma Angle Type
[ Ellipticity 0.0000 Type Tilt Angle ~
Peak 4094012 [cnts] E—
Log File Threshold 10015
[ Jl-/Oimage Oraw Beam Certroid
Full Color v | PNG = Method  Intensity b
Options Select @

@ Option Tab

Select the tab to display options.

Angle

The option tab of Angle settings

Profile

The option tab of Profile settings

Communication

The option tab of Communication settings

Common

The option tab of Common settings of the entire software

@ Subcategory
Tab

Displays subcategories for the angle and profile options, such as

measurement, display, and LD control.

3 Various
Settings

Changes the measurement conditions

@ Option Select

By creating an options list in advance,

you can switch between the various settings in (3) (see “Options List”).

(® Savel/Cancel

Button is enabled as the option contents ((3), (4)) are changed.

Click the “Save” icon after settings changes to save the changes or to

cancel settings changes, click the “Cancel” icon.

% For details on options, refer to "Option"
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3 How to Use the Functions

3.1 Common

3.1.1 Measurement Start/Stop

By pressing the Start/Stop button at the top of the screen, you can switch between starting and stopping
Angle measurement and Profile measurement. *Immediately after launching the software, the

measurement state is in started.
SURUGA
e Ny _strt

Measurement Start

Angle View

Tilt Angle Intensity Centroid
Angle X -

Angle Y

Angle D

Measurement is started. Beam Divergence
D4Sigma - [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]

D86 - [mrad]

In this state, pressing the [Stop] button
will stop the measurement, and the

screen display will turn gray.

Judgement
Tilt Angle (D)

Measurement Stop

Angle View

Measurement is stopped.
In this state, pressing the [Start] button
will start measurement, and the screen

display will turn active.

In addition, starting and stopping measurement can also be controlled by commands.
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3.1.2 Trigger Mode

This function allows switching the measurement timing and measurement method.

By switching the measurement method according to the application, you can accommodate various
operations such as single measurements, continuous measurements, and coordination with external
devices.

Attention

The following modes of this function are only available on products shipped after July 13, 2026:
e Trigger mode : One Shot
e Trigger mode : Continuous

e For products that do not support these modes, the corresponding options will not be displayed.

B Types of Trigger Modes
The following trigger modes can be selected.

Trigger mode can only be changed while measurement is stopped. Option->Common->Measurement

Measurement Custom Result

Trigger Mode

FreeRun

Trigger Period 100 . | [ms]

Trigger Mode Trigger Detail

Free Run - Measurements are performed continuously and results are output sequentially.

One Shot Internal A single measurement is performed and the result is output.

Continuous trigger Measurements are repeated at fixed intervals and results are output.
External

External Trigger i Measurements are performed in response to the timing of external signal input.
rigger

B Features of Each Mode
Free Run

e Performs measurements continuously.
¢ Measurement results from each Angle/Profile sensor are output asynchronously.
e Suitable for normal real-time measurement.

One Shot (One time Measurement)
e Performs a single measurement only.
e Used when it is needed to measure just once at a required timing.
¢ Measurement results from each Angle/Profile sensor are output synchronously.

e Can be executed by pressing the One Shot button or by command.

ggﬁ(‘f EA_- Stop OneShot
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Continuous (Continuous Measurement)
e Performs measurements periodically at fixed intervals.

e Measurement results from each Angle/Profile sensor are output synchronously.

External Trigger
e Performs measurements in response to signals input from external devices.

e Measurement results from each Angle/Profile sensor are output synchronously.

The system detects the rising edge (OFF — ON) of the external trigger input, then captures the image,
and outputs the measurement result.
When inputting triggers continuously, leave at least one frame interval between triggers to prevent

overlapping measurement timing.

Minimum pulse width: = 1 ms This signal is ignored.
—
LT /,a\\\
External trigger input ON A fi dee detect A [/ NEE 3 \
ising edge detection | [
TRIG 6V + /- OFF gede \ 7 ( ’
S _ - RS -
1 . | - ) -
Camera control : 1 Exposure Image ! : Exposure Image !
(Angle) | H Time Transfer 1 | Time Transfer 1
L 1 I 1
Dt : | :
Suruga OptGauge Delay time: :: 10 us Image Result : Image Result
(Angle) | I\ Processing Output I I\ Processing Otput
| 1 1 1
1 ! 1 !
1 1
Camera control : | Exposure Image ] : Exposure Image 1
(Profile) [ Time Transfer /1 | Time Tancter /!
1 1
| 1 | 1
! 1 | 1
Suruga OptGauge Delay time:1= 10 s l Image Result | 1 Image Result
(Profile) 1 . Processing Qutput I B Processing Output
Exposure time setting range: 0.027-2000 ms

mFrame Rate Control
¢ In Continuous (continuous measurement) and External Trigger modes, the camera’s frame rate
is automatically set to the maximum. In these modes, the frame rate cannot be changed
manually.
e For Continuous (continuous measurement) mode, the measurement cycle is controlled by the

"sampling interval" rather than the frame rate.
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3.1.2.1 Synchronous/Asynchronous Output

The output method for measurement results varies depending on the trigger mode.

Trigger Mode Output Method
Free Run Asynchronous
One Shot Synchronous
Continuous Synchronous
External Trigger Synchronous

mSynchronous Output

In synchronous output, the Angle and Profile sensors capture images at the same timing, and the results

are output when both measurement results are available. Synchronized measurement results are also

assigned to the same frame number.

Trigger

Camera control
(Angle)

Camera control
(Profile)

Angle Calc

Profile Calc

Measurement
Result Output

A

[~ Sgmpling Interval _| _| 7 _|

Exposure Time
—)

Exposure Time
—>

]

FrameNo. 1 FrameNo. 2 FrameNo.3

_

A2

SPU M Ty ———

I
I
|
]
I
1
|
I
|
Al A3
F | H
] :
|

FrameNo.1 FrameNo. 2 frameNo. 3

_,

FrameNo. 1
A1/P1

!

Outputs measurement results when all results for the same
frame number are available.

Frame Number Reset

The frame number is reset in the following cases:

¢ When measurement is stopped

e After resetting, numbering will start again from frame number 1
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Handling of Frame Numbers Depending on Measurement Result Output Method
The handling of frame numbers varies depending on the output method:
e For streaming output, to ensure data responsiveness, not only the latest frame number but also
results from previous frame numbers may be output due to processing requirements.
e For measurement result output using the [Output Once] button or for screen display, only the

results with the latest frame number are always output.

mAsynchronous Output
In asynchronous output, the Angle and Profile sensors capture images at different timings, and the
measurement results are output individually in the order they are obtained.

¢ Measurement results are output independently.

e measurement results from different sensors may not be available at the same timing.

¢ Frame numbers are not assigned.

mTimeout Error

In trigger modes with synchronous output, results are output when measurement results for images
captured at the same timing are available. If the measurement results are not ready within a certain
period (1.5 seconds), a timeout error is notified.

Notification Details

Notification Area Detail
Measurement result timeout: incomplete results for Frame ID=xxx (timeout = 1500
System Log
ms).
Streaming Output ER,8
Behavior

e Even if a timeout error occurs, measurement will continue.

e The frame number for which the timeout error occurred will be discarded.

Main Causes
¢ Measurement processing is taking too long.

e The sampling interval is too short
Solutions

¢ Increase the sampling interval

e Adjust the measurement conditions
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3.1.2.2 Sampling Interval (Continuous Measurement)
In Continuous (continuous measurement) mode, you can set the interval at which measurements are

performed (sampling interval). Option -> Common -> Trigger Period.

Measurement Custom Result
Trigger Mode

Continuous

Trigger Period 1002 [ms]

The following relationship applies between the sampling interval and exposure time:
Exposure time < Sampling interval

Due to this restriction, the following behaviors occur:
Behaviors
o If the sampling interval is too short, the settable exposure time will be limited.
e As aresult, the adjustable range of the exposure time becomes narrower, and auto exposure
may not converge.

Solutions

e By setting a longer sampling interval, you can widen the adjustable range of the exposure time.

Notes

o Trigger mode can only be changed while measurement is stopped.

¢ In continuous measurement, alternating laser emission, and external trigger modes, the frame
rate is automatically set to the maximum and cannot be changed manually.

e The following restrictions apply to the sampling interval and exposure time:
- Exposure time must be set shorter than the sampling interval.
- If the sampling interval is short, the settable exposure time will be limited.

¢ When using auto exposure together, there may be restrictions on the sampling interval.

e If measurement results cannot achieve synchronization during synchronous measurement, a
timeout error may occur.

¢ Frame numbers are reset when measurement is stopped.

Summary
¢ To acquire measurement results synchronously — Use One Shot, Continuous, or External
Trigger
¢ To change the trigger mode — Only possible while measurement is stopped

e To reset the frame number — Stop the measurement
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3.1.3 Custom Log Output

This function allows users to freely select and edit the measurement result output items, enabling
output of only the required measurement items in the specified order. It supports CSV file output,
image data saving, command output, and streaming output, making it suitable for integration with

external systems and data analysis purposes.

Differences Between Normal Output and Custom Output

Normal Output: When Custom Log File is “Disabled”

¢ All measurement result items corresponding to the View type are output.

Custom Log File

(J Enabled

Custom Output: When Custom Log File is “Enabled”

e Outputs data in the format set on the Custom Result editing window.
e Output items and their order follow the user settings.
e The settings of saving image data and raw image data also follow the Custom Log

File settings.

Custom Log File
Enabled

Image Raw

Full Color PNG
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Basic Usage (CSV Output)
1. Open the Custom Result settings window
Open the Option window and go to the Common -> Custom Result tab.

2. Set the output items (Custom Result Output)
1. Select the measurement type (Angle or Profile)
2. Select the items you want to output from the “Output ltem List”.
3. Add them to the “Edited Result List” using the Add button
4. Adjust the order as needed using the A (up)/ ¥ (down) buttons.
¢ Items added to the Edited Result List will no longer be shown in the Output Item List.

Measurement Custom Result

Select Measurement Type

Angle

Angie-Angle x
Disioma X(M) or 1/a"2 X(M) T ——
DA4Sigma Y(m) or 1/e”2 ¥(m) Angle-Angle D

D8s Angle-Peak

SpotSize X Angle-Unit

SpotSize Y

Spotsize D

Beam Ellipticity Add >>

<< Delete v

nt-SpotSize X
nt-SpotSize Y
nt-Si

omatic Brightness Status

3. Enable the Custom Log File
Set "Enabled" to ON for the Custom Log File.
e Set the output file path
e Set whether to output Image and Raw data
e Set the image output format (PNG/BMP/TIFF) and color type (Full Color/Gray Scale)

4. Save the settings
The Custom Result settings will not be enabled unless the Option settings are saved.
After making changes, be sure to click Save.

If not saved, the output will follow the previously saved settings.

5. Output the measurement results
When you press the Output Once button on the View screen, a CSV file will be output in the configured

format.
e Each time the button is pressed, the measurement results are appended to the end of the

existing file
e If the output items are changed, the header row will be output again
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Output during measurement stop
If Output Once is executed while measurement is stopped, the result immediately before the

measurement was stopped is output.

Operation during streaming output
When the Streaming function is ON, the same format as set in Custom Result will be output to the

streaming port.

# For streaming output, the custom format is used regardless of whether Custom Log File is ON or

OFF.

About Image Data Saving
When the Custom Log File is enabled, the following image data can be saved together with the
measurement results:

e Image data from the View screen (.png/.bmp/ tiff)

¢ Raw image data (CSV format)

Notes
¢ Changes to Custom Result settings become effective only after saving in Options
¢ When the output format is changed, the header will be output again

e Adirectory containing the product serial number is automatically added to the output path

Summary
e To output only the required items — Edit with Custom Result
e« To manage saving formats collectively — Enable Custom Log File
e Always save after changing settings
¢ The same format can be used for both Output Once and Streaming
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3.1.4 Measurement Result Streaming Output

This function enables measurement results to be transmitted in real time and continuously to an external
control system.

When this function is enabled, measurement results are automatically sent each time a measurement is
completed, allowing data to be received without the need for sequential acquisition by commands. It is

suitable for integration with external control systems and data collection software.

Features of Streaming Output
¢ Automatic, continuous transmission of measurement results
¢ Real-time output via TCP/IP communication
e Output content can be customized using the Custom Result settings

e Errors, warnings, and interlock statuses can also be notified

Enabling/Disabling the Streaming Function
1. Open the Option screen.
2. Click the "Streaming" button on the Communication tab.

# This mode can be toggled using both the Ul and command operations.

Operation Overview

Streaming ON

Measurement results are sent from the streaming port each time they are generated.

Streaming

Streaming

Streaming OFF

No streaming transmission is performed.
Streaming

Streaming
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Streaming Output Timing
Streaming output is automatically performed whenever measurement results are calculated.
¢ Measurement result calculated
— Output data created

— Sent to the streaming port

Output Data Content
The data content output by streaming follows the format set in "Custom Result".
e Angle frame number (hyphen for asynchronous output)
¢ Angle measurement date and time (yyyy/MM/dd HH:mm:ss.fff), e.g., 2026/04/1 10:15:30.123
e Profile frame number (hyphen for asynchronous output)
e Profile measurement date and time (yyyy/MM/dd HH:mm:ss.fff), e.g., 2026/04/1 10:15:30.123

e Output items set in Custom Result

About the Streaming Communication Port

Streaming output uses a different TCP port than regular command communication.
e The port number for streaming is set automatically
e It can be checked on the Communication tab of the Option window
¢ The software sets the port standby when it launches

The connection status is displayed in the System Log.

About Notification Output
In addition to measurement results, the following notification information is also sent via streaming

output:
¢ Interlock Notification
Interlock detected Interlock,1
Interlock released Interlock, O

e Error Notification

System error ER,-1
Sensor disconnection

ER,7
error
Timeout error* ER,8

*For details about timeout errors, refer to "Trigger Mode".

Notification data is sent from the streaming port in the same way as measurement results.
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Notes
e The content of streaming output depends on the settings in "Custom Result."
e After changing settings, be sure to save the Option settings.
¢ The measurement process is prioritized over the communication environment, so older data may

be discarded.

Summary
e To acquire data in real time — Turn Streaming ON
¢ To edit the output content — Configure Custom Result
¢ To link with an external control system without stopping measurement — Use streaming

output
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3.1.5Background Operation
This function allows the software to start and operate in background without displaying the UI.
By combining it with command control from an external control system or streaming output, it can be

used for automatic measurement and equipment integration without relying on the Ul.

Main Applications
e Fully automated control from a host system
o Light operation without Ul display
« Background operation when embedded in equipment

¢ Measurement operation as an always-on process

How to Start Background Operation
To run in background mode, specify command line arguments (startup options) when launching from the
command line.

Startup command example: SurugaOptGauge.exe -Hide "path of authentication file"

#When this software is installed, the executable file (SurugaOptGauge.exe) is placed by default in the
following folder:

»  C:¥Program Files¥SurugaSeiki¥SurugaOptGauge¥

Description of Command Line Arguments (Startup Options)
Ul Hide Option (-Hide)

e Specify -Hide as an argument, the software will start in the background without displaying the UlI.
e Uppercase and lowercase letters are not distinguished (e.g., -hide, -HIDE are also acceptable).

o If-Hide is not specified, the software will start with the normal Ul display.

Authentication File Selection

e Specify the authentication file enclosed in double quotation marks.

e The software will start using the sensor linked to the specified authentication file.

®¢ The order of arguments is arbitrary.
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Authentication File Selection and Behavior on Startup

Startup with Ul Display

The authentication file used depends on the startup method in the following order:
1. If the authentication file is specified via command line at startup
—The specified authentication file is used to start the software.

2. If no authentication file is specified via command line at startup

3. If no authentication file specified by neither the command line nor Quick Start

—The Boot Manager will launch.

—If Quick Start is configured, the specified authentication file is used to start the software.

Startup with Ul Hidden (Background Operation)

Startup is basically performed via command line.
1. If the authentication file is specified via command line at startup
—The specified authentication file is used to start the software.

2. If no authentication file is specified via command line at startup

3. If no authentication file specified by neither the command line nor Quick Start

— The software will not launch. (An error code will be output.)

—If Quick Start is configured, the specified authentication file is used to start the software.

Display and Operation During Startup
Task Tray Display
¢ When starting without Ul, the software displays an icon only in the task tray.

e It will not be shown on the taskbar.

Task Tray Operation
Right-click the icon in the task tray, the following operations are available:
e Show version

e Exit (close the application)

Ver.1.3.6 -

Exit

How to Operate (During Background Operation)
While running in the background, operation from the screen is not possible.
Operate using the following methods:

e Command control from external devices

e Turn on streaming output to obtain measurement results

42



How to Exit Background Operation
While running in the background, this software can be exited in the following ways:
¢ Right-click the icon in the task tray — Exit

e Send an application exit command

Notes
e Even if there are unsaved option settings, the software will exit without saving them.
(It is recommended to execute the option save command before exiting.)

¢ When started with the Ul displayed, the application exit command cannot be used.

Behavior When Startup Fails

If startup fails in Ul hidden mode (background operation), an error code will be output to the command

line.
Command format error 1
Authentication file does not exist / not
specified 2
Sensor already in use
Software already started 4
Sensor not connected / authentication file
loading failed °
Invalid option file detected 6
Notes

e During background operation, Ul operation is not possible.
e Control is only possible via commands.

¢ Not specifying an authentication file will cause startup failure.

Summary

¢ [If want to run without using the Ul — Start in background with the -Hide option

¢ For automatic measurement or equipment integration — Use in combination with streaming

output

o Exit via task tray or command
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3.1.6Zoom In
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.
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3.2 Angle View
3.2.1 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

You may select [Tilt Angle] in the
"Angle Type" in the Option setting.

Angle Type

Type

Starting reflection angle measurement.

Angle View
Angle X
Angle Y
Angle D

Beam Divergence
D4Sigma
D4Sigma X
D4Sigma Y

D86

Judgement
Tilt Angle (D)

Ream Nivernenrs

Intensity Centroid

- [deg]
- [deg]
- [deg]

- [mrad]
- [mrad]
- [mrad]

]

- [mrad

Measuring an external light angle

You may select [Beam Angle] in
the "Angle Type" in the Option
setting.

Angle Type

Type BeamAngle v

Starting external light angle measurement.

Angle View

Angle X
Angle ¥
Angle D

Beam Divergence
D4Sigma
D4Sigma X
D4Sigma Y

Da6

Judgement
Beam Angle (D)

Raam Nivernanco

Intensity Centroid

- [deg]
- [deg]
- [deg]

- [mrad]
- [mrad]
- [mrad]
- [mrad]
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3.2.2 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.

directions.

Measuring a D4o beam diameter*' (elliptical beam) of divergence along with X-axis and Y-axis

Set "Orientation Enabled" in the

option settings to "Disabled".
Crientation

] Enabled

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

Angle View
Tilt Angle Intensity Centroid
Angle X - [deg]
Angle Y - [deg]
Angle D - [deg]
Beam Divergence
D4Sigma [mrad]
D4Sigma X - [mrad]
D4Sigma Y - [mrad]
D86 [mrad]
Judgement
Tilt Angle (D)

Raam Nivarnanno

and m (minor: short axis).

Measuring a D4c beam diameter*" (elliptical beam) of divergence along with M (major: long axis)

Set "Orientation Enabled" in the

option settings to "Enabled".
Crientation

] Enabled

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

Angle View

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

D4Sigma - [mrad]
D4Sigma M - [mrad]
D4Sigma m - [mrad]
D86 - [mrad]
Beam Ellipticity

Ellipticity m/M

Orientation

B - [den]
Judgement

Tilt Angle (D)

Raam Nivarnanrs

*1 The beam diameter can be selected as D4c or 1/e2
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3.2.3 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

-

Threshold

Level )’4 - .\\

Position of
Beam Centroid
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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 j :

Concave Lens

T
i

S

i

A

Threshold Mﬁ:
Level ’,F ‘-\

Position of
Beam Centroid
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3.2.4 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 D40 or 1/e2

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.
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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
Beam 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
D4Sigma 9.3051 [mrad]
Orientation option setting. DASigma M 9.4003 [mrad]
O . t D4Sigma m 9.2089 [mrad]
w D86 8.6222 [mrad]
Enabled et
Ellipticity m/M 0.9796
Judgement
Beam Angle (D)
Beam Divergence
Beam Ellipticity




3.2.5 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

51



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.
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3.2.6 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 aAngle I entroid Beam Angle Intensity Centroid
Angle X -0.8183 [deg] Angle X -0.8183 [deg]
Angle Y 0.8183 [deq] Angle Y 0.8183 [deg]
Angle O 1.1572 [deg] Angle O 1.1572 [deg]
Beam Divergence Beam Divergence
D4Sigma 92701 [mrad] D4Sigma 9.2417 [mrad]
D4sigma M 0.3874 [mrad] D4Sigma M 92906 [mrad]
D4sigma m 9.1513 [mrad] D4Sigma m 9.1925 [mrad]
Das 8.5790 [mrad] DE6 8.5695 [mrad]
Beam Ellipticity Baam Elligticity
Ellipticity m/M 0.9748 Ellipticity m/M 0.9894
Judgement Judgemant
Beam Angle (D) O Beam Angle (D) NG
Beam Divergence Beam Divergence
Baarm 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 - HE51VL-13503R2-30-200A - HE51-TEST Ver 1.3.3 64bit Options - Debug

Angle profile
Measurement Display LD Control
Camera Settings
Exposure Time 10002 [ms]

Frame Rate 40.0003 [fps]
Rotation o v [deg]
Mirroring O Horizontal
[ vertical

[ Trigger Mode
Origin Offset
X 0.0000% [deg]
Y 0.0000 % [deg]

Zero Set

Judgement

[ Angle (D)

[ bivergence

Radius Type | D4Sigma

[ Ellipticity 0.0000

peak 4094.07| [cnts]

Log File

l:l O mmage [ Raw
Full Color v | |PNG

Communication

Cross Section Orientation
Point |Origin Cursor  ~ O Enabled

Moving Average Angls Unit
[ Averaging 2 Degree Y
Auto Aperture Multi Spot

Method Intensity 2 Order Area
Enabled Spot Count

ROI Min Spot Area
Enabled B

X 5203 [pix] [ Enabled

¥ 5202 [pix] Adaptive Cal

Width 104013 [pix] O visible

Height | 104012 [pix] Beam Divergence
Angle Type Type |D4Sigma

Type |Tilt Angle

Denoising
Threshold

Beam Centroid

Method | Intensity

Options Select
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2. As a result 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

Angle X 0.5034 [deg)
Angle ¥ 0.4508 [deg)

JAngle 0.7030 [deg) |
Beam DIvergence
DSigma 0.1664 [mrad)
D4Sigma X 0.1528 [mrad]
ID-I-Slgr'u Y 0.1789 [mrad)
DBS 0.1340 [mrad)

i /

Tilt Angle (D)

Beam Divergence

Beam Ellipticity

(M

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

().

Angle View

Tl dsrghe [ntensity Centroid
I Anghe 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]

Judgement /

Tile Angle (D)

Beam Divergence

Beam Ellipticity
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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 Orientation
Exposure Time 1.0001%| [ms] Point |Origin Cursor [ Enabled
Frame Rate 40.000 % S
[fes] Moving Average angle Unit
Rotation 0 v [deg] W Ay 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%] [deg] Binning
X “52015] [pix] O Enabled
Zaro Sat =
Y 52015 [pid] Adaptive Cal
Judgement width | 1040/ [pix] [ visible
O Angle (D) 0.0000 > =
Height | 104017 [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 10012
Log File
Beam Centroid
-| O mage [ Raw
9 Method | Intensity v
Full Color ~ | |PNG
Options Select
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2. Asresult 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

Frome Rate 5.0 [fps)

Power

Tilt Angle
Angle X

Angle Y

Angle D

Beam Divergence
D4Sigma
D4Sigma X
D4Sigma Y

D86

Juggement
Tilt Angle (D)
Beam Divergence

Beam Ellipticity

Main Spot

Intensity Centrold

0.5036 [deg])
0.4909 [deg)
0.7033 [deg]

0.1626 [mrad]

0.1500 [mrad]
0.1743 [mrad]

0.1338 [mrad]

Total Count 180538.0 [-]

Peak 3867.0 [-]

3. Asresult 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 Vmw

1040 = 1040

Flel & Rate 'SE [fps)

Powwir
Total Count 159562.0 [-]
Paak 3342.0 [-] 4

1t Angle
Angle X
r-r'll.:||-c" Y
Angli
Baam Divergence
D45igma
Dt Sigmia X
DSigma ¥
Dao

Judgement
Tilt Angle (D)

Beam Divergence
Baam Ellipticity

Main Spot
Number

Intensity Ce

0.5033
0.4508
0.7030

0.1634
0.1509
0.1750
0.1362

[deg]

[deg]
[deg]

[rmirad]
[mrad]

[mirad]

[mrad]
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3.2.7 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. Set Trigger Mode to “Free Run.”

2. Prevent the beam to enter into the Sensor Head.

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

Angle View

Tilt Angle Intensity Centroid

X2 — ¥ —
Frame Rate 2.3 [fps]

Power
Total Count
Peak

LD Adjustment

32515.0
46.0

[ents]
[ents]

Angle X

Angle Y

Angle D

Beam Divergence
D4Sigma
D4Sigma X
D45Sigma Y

D86

Judgement

Tilt Angle (D)
Beam Divergence
Beam Ellipticity

Orientation

Main Spot

Number 1 w

[degq]
[deq]
[deq]

[mrad]

- [mrad]

[mrad]

[mrad]

Adaptive Cal

MNo.| Angle X Angle Y
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4. When Adaptive Cal is executed, the button color will change.

5. Completion is indicated when ‘Angle adaptive cal succeeded.’ appears in the System Log.

6. Thereafter, direct the beam into the Product and commence measurement.

Angle View

s == E =—
Frame Rate 4.7 [fps]

Bower
Total Count
Peak

LD Adjustment

Result Log

Output Once

Attention

If the beam light enters into the Product or ambient light is causing serious noise, the adaptive

Beam Divergence

x1.0  Beam Ellipticity

Orientation
524739.9 [cnts]
42.6 [cnts] Main Spot
Number 1 w

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)

| Adaptive Cal | No.| Angle X Angle Y

System Log

2L icati ort 49350.
09/05/2025 13:31:43 Angle adaptive cal succeeded.

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.
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3.2.8 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.

Angle View

Tilt Angle !
Angle X -0.4091 [deg)
Angle Y 0.4091 [deg)
Angle D 0.5786 [deg)

Aperture by the Auto Aperture setting D4Sigma 40.4051 [mrad)
D4Sigma X 40.0697 [mrad]
D4Sigma Y 40.7377 [mrad]
D86 37.4244 [mrad)

gagement
Aperture by the ROI setting

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.
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Setting Methods

Setting Auto Aperture

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

Auto Aperture
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".
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3.2.9 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

Set “Origin Offset”
option settings to the
desired values.

Origin Offset
X 0.0000% | [deg]
¥ 0.0000 % [deg]

Tilt Angle
Angle X

I Angle Y

Angle D

Beam Divergence
D4Sigma
D4Sigma X
D4Sigma Y

Des

Intensity Ce

-0.5008
-0.5004
0.7080

13.8399
13.7931
13.8865
12.8666

Offset the white cursor at X=0.5 deg. and Y=0.5 deg.

Beam Divergence

Beam Ellipticity

[deq]
[deq]
[deg]

[mrad]
[mrad]
[mrad]

[mrad]

ntrokd

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.’

Angle View

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

Origin Offset
X 0.6747 5 [deg]
Y 0.4445 7| [deg]
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Setting from the Zero Set Button

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

Origin Offset
X 0.000017 [deg]

Y 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.

DaSigma Y

[+

Judgement

Automatically sets the origin to the current

Baam Ellipticity
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3.2.10 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)

3 Suruga OptGauge - ProCo - ProCo Ver 0016 64bit - Debug

Option (0}

SURUGA
EIKIF—

Az vae
Frame Rate 4.3 [fps]

Power

Total Court 27148.0 [-]
Peak 12,0 [-]

¥o =es 1040 x 1040

Beam Divergence

Tilt Angle (D)
Besm Divergence

Eeam Ellipticity

Angle View
Ti

Intengity C

-0.2488

0.0353
0.2514

40.4051
40.0657
40.7377

374244

[deg]

[deq]
[deq]

[mirad]
[mrad]
[mirad]
[mirad]

Angle X
-0.2488
-0.2334

0.3464

-0,2423

-0.6836
-0.0292

00422

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.
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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 2 [']I
Min Spot Area 645

By changing the "Spot Count", you can specify the

number of spots displayed on the measurement results

screen.

fi®} Suruga OptGauge - ProCo - ProCo Ver 0.0.6 &4bit - Debug

Option (O)

URUGA
EIKIP»—

X - ¥ -
Frame Rate 4.3 [fps]

Power
Total Count 27148.0 [-]
Peak 12.0 [-]

1040 x 1040

Angle View

Tilt Angle
Angle X

Angle Y
Angle D

Beam Divergence
D4Sigma

D4Sigma X
D4sigma Y
D86

Judgement
Tilt Angle (D)
Beam Divergence

Beam Ellipticity

Intensity Centroid
-0.2488 [deg]
0.0363 [deg]
0.2514 [deg]

40.4051 [mrad]
40.0697 [mrad]
40.7377 [mrad]
37.4244 [mrad]

Main Spot
Number 1 v
Mo.  Angle X Angle Y Al
-0.2488 0.0361
2 -0.2434 0.0421
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To Enter the Conditions (size) of the Beams to Detect for the Measurement Targets

Changing the "Min Spot
Area" in option settings.

Multi Spot

Crder Area =

Spot Count 4 -]
I Min Spot Area 20015 I

By changing the ‘Min Spot Area’, you can specify the

conditions for the beam to be detected as the

measurement target.

5 Suruga OptGauge - ProCo - ProCo Ver0.06 4bit - Debug

URUGA
EIKIFm—

DR Ep—— 1040 x 1040
Frame Rate 4.3 [fps]
Power

Angle View

Tilt Angle
Angle X

Angle Y
Angle D

Beam Divergence
D4Sigma
D4Sigma X
D4sigma Y

D86

Judgement

Tilt Angle (D)
Beam Divergence
Beam Ellipticity

Main Spot
Number 1

Intensity Centroid

-0.2488 [deg)
0.0363 [deg]
0.2514 [deg)

40.4051 [mrad]
40.0697 [mrad]
40.7377 [mrad]
37.4244 [mrad]

Total Count 27148.0 [-] No.  Angle X Angla ¥ A
lpeak 12.0 [] -0.2488 0.0361
2 0.2434 0.0421
[peaptiveca ]
< >

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.
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3.2.11 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.

3.2.11.1 Brightness Control Methods
There are two methods for automatic brightness control.

Control Method Features

Adjustment for the entire image | Makes it less likely for saturation to occur across the whole camera image

Adjustment for Main Spot Adjusts the peak value of the specified Main Spot to the target value,

optimizing the brightness of the spot to be measured

The brightness control method is switched according to the setting in Option Settings -> “Order.”

Order brightness control method applied
Angle / Area Adjustment for the entire image
Peak / Total Count Adjustment for Main Spot

3.2.11.2 Operating Environment
The brightness control method operates in the following sequence.
1. Selection of LD output (Power)
2. Adjustment of exposure time
3. Re-adjustment of LDPW
Finally, the beam brightness value (Peak) is adjusted so that it falls within the target value (Target) +

allowable range (Range).

3.2.11.3 Setting Items

mLDPW Output Setting

Selection of LD output (Power) can be set as follows:
Option->Angle->LD Control->LD Power Selection

Mode NE
Auto Automatically selects LD output (Power) from Low / Standard / Medium /

High according to the target brightness
In “Auto” mode, Auto Exposure -> Min is used as the initial value for

exposure time adjustment

Low LD Output (Power) =190 (H651NL) . 450 (H651VL)
Standard LD Output (Power) =890 (H651NL) . 580 (H651VL)
Medium LD Output (Power) =4095 (H651NL) . 1480 (H651VL)
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High LD Output (Power)

=4095 (H651NL) . 4095 (H651VL)

User Specified

User Specified

Any desired LD output (Power) can be specified with Auto LD Power ->

#Normally, it is recommended to use “Auto.”

B Use Previous Value

When "Use Previous Value" is enabled, the LD output (Power) and exposure time (Exposure Time)

determined during the previous auto brightness control are used as the initial values. If the measurement

conditions or adjustment environment have not changed significantly since the last time, this can shorten

the time required to complete auto brightness control.

LD Adjustment
O auto

Target
Range

Reflectivity

Use Previous Value

35007 [-]

2507 [-]

100.00 7 [%]
Tune

¢ Note that the previous values will be reset if any of the following related settings are changed:

e LD Control->Camera Settings

e LD Control->Internal Light Source
e LD Control->LD Adjustment

e LD Control->LD Power Selection
e LD Control->Auto Exposure

e LD Control->Auto LD Power
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3.2.11.4 Automatic Brightness Control (Single Execution)
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 Profile Communication

Measurement Display LD Control

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

LD Adjustment

O Auto
Target 350015 [-]
Range 2505 [-]
Reflectivity 0,00 _[fag]

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 X 0.3349 [deg]
Angle Y -0.4244 [deg] Angle Y -0.4338 [deg]
Angle D 05435 [deg] Angle D 0.5481 [deg]

Beam Divergence Beam Divergence

DdSigma 2.8507 [mrad] D4Sigma 0.9566 [mrad]
D4Sigma X 2.8351 [mrad] D4sigma X 1.0872 [mrad]
DdSigma ¥ 2.8662 [mrad] D4Sigma ¥ 0.8052 [mrad]
D86 3.1071 [mrad] D86 1.0375 [mrad]
Judgement - Judgement

Tilt Angle (D) Tilt Angle (D)

Beam Divergence Beam Divergence

Beam Ellipticity Beam Ellipticity
== 1040 x 1040 X: 1.310 Y: -1.460 1040 x 1040
Main Spot
Frame Rate 10.0 [fps] x1.0 A02RX Frame Rate 8.7 [fps] 1.0  MainSpot
Piver Number 1 ~ T Number 1 v
Total Count 3608093.0 [cnts] No.  Angle X Angle ¥ A Total Count 259482.0 [cnts] No. Angle X Angle ¥ A
peak 4095.0 [cnts] H 0.3305 04244 Peak 3676.0 [cnts] - 03349 0.4338

- e

* 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.
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4. 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

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

Angle Vlew
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 mte 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 04372

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

Note

e To avoid incorrect brightness adjustment results, do not change the Main Spot or the Option
setting for "Order" while dimming is in progress.
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3.2.11.5 Automatic Brightness Control (Continuous Execution)

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

[ aute

Target 350015 [-]

Range 250 [-]

Reflectivity 100.001 [%]

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 X 0.3343 [deg]

Angle ¥ -0.4244 [deg] Angle ¥ -0.4338 [deg]

Angle D 0.5435 [deg] Angle D 0.5481 [deg]

Beam Divergence
D4sigma 2.8507 [mrad]

Beam Divergence

D4sigma 0.9566 [mrad]
Dasigma X 2.8351 [mrad] D4Sigma X 1.0872 [mrad]
D4Sigma ¥ 2.8662 [mrad] D4Sigma ¥ 0.8052 [mrad]
D86 31071 [mrad] D86 1.0375 [mrad]
Judgement # Judgement
Tilt Angle (D) Tilt Angle (D)

Beam Divergence Beam Divergence

Beam Ellipticity

Beam Ellipticity
== 1040 x 1040 X: 1.310 V: -1.460 1040 x 1040 .
Main Spot
Frame Rate 10.0 [fps] x10 Hanspot Frame Rate 8.7 [fps] 1o MainSpot
Power Number 1 ~ Power Number 1 v
Total Count 3608093.0 [cnts] No.  Angle X ngle ¥ A Total Count 259482.0 [cnts] No. Angle X Angle ¥ A

Peak 4095.0 [cnts] 0.3395 _0.4244 Peak 3676.0 [cnts]

e | 4] 0.3349 -0.4338
-LD Adjustmen
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4. The Automatic Brightness control completes.

Angle Vlew

Tilt Angle Intensity Centroid
Angle X 0.3372 [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 m4u
FamERat 9.7 [fps] Main Soot

Power Number 1 ~

No.  Angle X Angle ¥ Al

0.3372 -0.4322

Peak 3406.0 [cnts]

LD Adjustment

Thereafter, the Automatic Brightness adjustment will be executed when the measured brightness

Total Count 243764.0 [cnts]

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.

Notes

e Automatic brightness control assumes that the spot is correctly detected.

e The control method changes according to the Order setting. If the intended brightness is not
achieved, please check the settings.

¢ When automatic brightness control settings are changed, the previous convergence values are
reset.

e When the LD is turned OFF during Automatic Brightness Control (continuous Execution), only
the Exposure Time is used for brightness control.

Summary
e To adjust brightness of the entire image — Set Order to Angle or Area
¢ To adjust brightness of a specified spot — Set Order to Peak or Total Count
e For LDPW output setting (LD Power Selection), "Auto" is recommended
e To further shorten auto adjusting time — If measurement conditions or adjustment environment
have not changed much after one auto dimming, set "Use Previous Value"
e To perform automatic brightness control only once — Use LD Adjustment -> Tune

¢ To keep automatic brightness control always on — Use LD Adjustment -> Auto
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3.3 Profile View

3.3.1Beam 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.
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3.3.2Beam 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 D4o Beam Diameter*'
(elliptical beam)

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

Profile View

Beam Centroid Inte

Uncheck the “Enabled” in the
"Orientation" option setting.

Centroid X

024 [mm
. . 44 [mm
Orientation 8003 [mm
26664 [mm
] Enabled Beam Ellipticity
Elliptiaty m/M 0.2985
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)*"

To measure the beam diameter
By “D4Sigma M” and’D4Sigma m”

Profile View

Beam Centroid
Centroid X

Centroid Y

Check the “Enabled” in
"Orientation" option setting.

entroid D

Orientation

Enabled 2.6664 [mm)
Beam Ellipticity
Elipticity m/M 0.59%85
Judgement

Beam Centroid (D)
Beam Diameter

Beam Ellipticity

*1 the methods measuring the beam diameter can be selected either the D4 or the 1/e2



3.3.3 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

Check “Enabled” in the

"Orientation” option setting.
Orientation

Enabled

Profile View

Intensity Cent

0.0030 [mm

1549 [mm

1550 [mm

28028 [mm

2.80%% [mm

D4Sigma m 2.8003 [mm]
D86 2.6664 [mm)

Beam Ellipticity

I Elipticity m/M 5985 I

Judgement
Beam Centroid (D)

Beam Diameter

Beam Ellipticity
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3.3.4 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.

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

+ 90 deg

75



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 |1/en2

Only if the “1/e72” is selected, will the following two non-ISO-
compliant rotation angles be measured.*’

[ Ellipse Fitting ]
This method performs elliptical

fitting on a beam region

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.
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3.3.5Line 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

Uncheck the “Enabled”
in the option setting.

Image Processing Mode

Py

]

Profile View

Beam Centroid
Centroid X

Intensity Centroid
- [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

Displaying Result: Line Position

Check the “Enabled”

in the option setting.
Image Processing Mode

Enabled

Threshold 80~

Profile View

Beam Centroid
Centroid X
Centroid Y
Centroid D

Intensity Centroid
- [mm]

Line Position

Line X
Line Y

Judgement
Beam Centroid (D)

Line Position

Main Spot
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Measurement Targets

Y-Axis Position
X-Axis Position

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.
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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

-

Threshold 30

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.
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3.3.6 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.

3.3.7 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. Set Trigger Mode to “Free Run.”
2. Prevent the beam to enter into the Product.

3. 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
< >

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

5. When "Adaptive Cal succeeded" is displayed in the System Log, the process is complete.
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6. Thereafter, set the beam incoming to the sensor head and begin measurement.

Suruga OptGauge - HESTNL-1

Option (0)  Windaw (W)

SURUGA
SEIKIF

Angle View Prof le View

Tilt Angle Intensity Centroid Beam Centroid Intensity Centroid

Angle X Centroid X - [mm]
Angle ¥ - [deg] Centroid Y - [mm]
Angle D Centroid D - [mm]
Beam Divergence Beam Diameter

D4Sigma - [mrad] D4Sigma - [mm]
D4Sigma X - [mrad] D4Sigma X - [mm]
D4Sigma Y - [mrad] D4Sigma Y - [mm]
D36 - [ ] D36 - [mm]
Judgement Judgement

Tilt Angle (D)

Beam Divergence

Beam Centroid (D)

Beam Diameter

FramE RﬂtE 4.7 [fps] Beam Ellipticity Fram& RﬂtE 4.3 [fps] Beam Ellipticity
Power Power
Orientation Orientation
Total Count 294789.0 [cnts] 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.
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3.3.8 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.

3.3.9 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.
See “Origin Offset” at the Angle View section for details.

3.3.10 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.

3.3.11 Automatic Brightness Control

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 --> “Automatic Brightness Control’for details.
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4 Option

4.1 Names and Functions of Each Option

4.1.1 Angle

4.1.1.1 Measurement

% Suruga OptGauge - H651VL-13503R2-30-200A - H651

Angle Profile Communication Common
Measurement Display LD Control
¢ iy I jon @ Beam Divergence @
Exposure Time 1.000 3 nf @ Point  Origin Curso Type D4Sigma I
Frame Rate 40.000°3 [fpsy = = [Onentaton
ame—— ©
Rotation 0 [deg] | Averaging Enabled @
Mirroring _J Horizontal
Auto Aperture
Vertical
Method Intensi| @ Angle Unit
8 Enabled Degree
Qrigin Offset
% 0.0000'%] [deg] @ ROI Multi Spot
8 Enabled @
v 0.00003| [deg] Order Area
X -520 % -
— 17T
Zero Set = Spot Count T
Y 52051 [pix] Min Spot Area| 13 [pix)
Judgement Width 1040 < [pix] _a_ .
InnINg @
[ Angle (D) @ S
H 10403 =
N s ) Enabled
() Divergence I
Denoising O |
Radius T
ype @ Threshold Visible @
—_—
Beam Centroid
Method Intensity
- Angle Type
@ Peak 4094.0 3 [cnts]
Type Tilt Angle @
Log File
(J 1mage @
Full Color PNG

Options Select

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1.000)

Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate. (def. = 40.000)

as the origin

Frame Rate Setting range: 0.100 to 100.000

Sets image rotation.

0 (def.) No image rotation

90 Rotate 90° clockwise with the center of the sensor camera
Bt e as the origin

180 Rotate 180° clockwise with the center of the sensor camera

as the origin
270 Rotate 270° clockwise with the center of the sensor camera
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Horizontal Vertical | Sets image mirroring
Disabled (def.) Disabled No mirroring
(def.)

Mirroring Enabled Disabled | Horizontal mirroring

Disabled Enabled | Vertical mirroring

Enabled Enabled | Vertical and horizontal mirroring

Enables or disables the external trigger input for the sensor camera.
Trigger Mode Enabled Enables external trigger input

Disabled (def)

Disables the external trigger input

@ Origin Offset

Offsets coordinate

center position (white cross).

Sets the center of the sensor camera as “0.0000 (def.)”
and adjust (Offset) the position of the cross (white) in the

X
X direction.
Setting range: - 10.0000 to + 10.0000.
Sets the center of the sensor camera as “0.0000 (def.)”
y and adjust (Offset) the position of the cross (white) in the
Y direction.
Setting range: - 10.0000 to + 10.0000.
Zero Set Offset to the current measurement coordinates

® Judgement

Sets OK / NG judgement on the Angle (def. = 0.0000).
Setting range: 0.0000 to 10.0000.

sngllo () Enabled Enables the judgement
Disabled (def.) Disables the judgement
Sets the D4Sigma or the 1/e? or the D86 OK / NG judgement on the beam
divergence.
Divergence Setting range: 0.0000 to 1000.0000 (def. 0.0000)
Enabled Enables the judgement
Disabled (def.) Disables the judgement
D4 Sigma (def.) | Sets the D4Sigma to judge the Divergence
Radius Type 1/eM2 Sets the 1/e? to judge the Divergence

D86

Sets the D86 to judge the Divergence
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Ellipticity

Sets OK / NG judgment for the Beam Ellipticity.
Setting range: 0.0000 to 1.0000 (def. 0.0000)

Enabled Enables the judgement
Disabled (def.) Disables the judgement
Set OK / NG determination for the Orientation
Determination is made by combining the set angle and Range ()
Set Angle:
Eitaiaian Set range: - 90.0000 to + 90.0000 (default 0.0000)
Range [1] Sets range: 0.0000 to 90.0000 (def.0.0000)
Enable Enables the judgement
Disable (def) Disables the judgement
Sets OK / NG judgment for the "Peak."
Setting range: 0.0 to 4095.0
Peak Enabled Enables the judgement
Disabled (def.) Disables the judgement
@ Log File
To specify outputs where to save the measurement results (CSV).
Enabled Outputs image data at the Angle View along with
the measurement results (.csv)
Disabled (def.) Does not output Angle View image data (PNG)
Full Color (def.) Outputs image data in 24-bit full color
Image Gray Scale Outputs image data in 8-bit grayscale
PNG (def.) Outputs image data in PNG format
BMP Outputs image data in BMP format
TIFF Outputs image data in TIFF format
Outputs Angle View raw image data (CSV)* with
Enabled measurement results (CSV) * Outputs luminance
Raw values per pixel

Disabled (def.)

Does not output raw image data (CSV) for the
Angle View

(® Cross Section

Sets the sectional view display location.

Origin Cursor (def.)

Displays coordinate center position beam strength
distribution.

Beam Cursor

Displays the centroid of a beam strength
distribution.
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(® Moving Average

Sets averaging process (moving average) for measurement values.
Setting range: 2 to 262144 (def. = 2)

Enabled

Enables the averaging process.

Disabled (def.)

Disables the averaging process.

@ Auto Aperture

Sets the Auto Aperture.

Enabled (def.)

Enables the Auto Aperture setting.

Disabled Disables the Auto Aperture setting.
Area Sets the Auto Aperture based on the centroid
position calculated with the area centroid method
_ Sets the Aperture based on the centroid position
Intensity (def.)

calculated by luminance weighted method

Sets the ROI. If enabled, beam lights are detected within the range of the

settings
Enabled (def.) Enables the ROI settings
Disabled Disables the ROI settings
X Sets the X-axis installation position of the ROI.
ROI Range: - 3000 to + 3000 (def. = - 520)
v Sets the Y-axis installation position of the ROI.
Range: - 3000 to + 3000 (def. = 520)
_ Sets the width of the ROI
Width ,
Setting range: 0 to 3000 (def. = 1040)
_ Sets the vertical height of the ROI
Height ,
Setting range: 0 to 3000 (def. = 1040)
Sets thresholds.
If enabled, measurements are calculated using pixels with values higher
than the set threshold
© Denoising Setting range: 1 to 4095 (default = 100).

Enabled (def.)

Enables the Denoising setting

Disable

Disables the Denoising setting

Beam Centroid

Sets the calculation method for the Centroid position of a light beam.

Avria

Calculates the centroid position by the area
centroid method

Intensity (def.)

Calculates the centroid position by luminance
weighted method.

@ Angle Type

Sets targets for the angle measurement

86




Tilt Angle (def.)

Sets for the reflection angle measurement.
Sets 1/2 of an incident beam as the measured
target angle.

Beam Angle

Sets for the external light angle measurement.
Sets the incident beam angle as the measurement

target angle.

@ Beam Divergence

Type

Set the type of beam

divergence

D4Sigma (def.)

Sets the D4o for the Beam Divergence

1/e”2

Sets the 1/e?for the Beam Divergence

@ Orientation

Enables or disables the measurement configuration of the Beam
Divergence measurements, the Beam Ellipticity and the Orientation

Displays the beam divergence by D4 Sigma M
(major) and D4 Sigma m (minor).

Enabled o
Enabled Enables the Beam Ellipticity.
Enables the Orientation.
Displays the Beam Divergence.by X and Y.
Disabled (def.) Disables the Beam Ellipticity.
Disables the Orientation.
Sets the non-ISO-compliant rotation angle measurement method
*Only effective the “Type” in the Beam Divergence is set to the 1/e2
_ o Measurements are performed by the elliptical fitting
Method Ellipse Fitting (def.)
method
) Measurement is performed by the maximum
MaxDistanceSearch _ _
distance of two points search method
Sets the angle unit for measurement values
Degree (def.) Sets the unit to decimal degree
Angle Unit
DegMinSec Sets the unit to degrees-minutes-seconds
Milliradian Sets the unit to milli radian
@ Multi Spot
Sets the sorting type of measurement results displayed when detecting
multiple beams.
Order .
Area (def.) Sorts by beam area from the largest size
Angle Sorts in ascending order of beam centroid position.
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Peak Sorts in descending order of Peak

Total Count Sorts in descending order of Total Count

Spot Count

Sets the number to be displayed on the measurement results screen when
detecting multiple beams.
Setting range: 1 to 100 (def. = 1).

Min Spot Area

Sets the threshold value for the beam size (pixels) conditions of the beam
to be detected.
Setting range: 1 to 1023 (def. = 1).

Binning

Sets the Binning function (2x2) of the sensor camera.

If enabled, the binning combines adjacent pixels to reduce camera noise
and improve sensitivity.

Additionally, the image size is reduced to 1/4, lowering data volume and
improving frame rate.

Enabled Enables binning function.

Disabled (def.) Disables binning function.

@ Adaptive Cal

Sets "Adaptive Cal" button show / hide.

Attention

Please be advised to disable the "Denoising" while the Adaptive Cal is

enabled.
Enabled Shows the "Adaptive Cal" button
Disabled (def.) Hides the "Adaptive Cal" button
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4.1.1.2 Display

[ "= Euruga OptGauge

Angle Profile Communication Common

Measurement | Display | LD Control

Decimal Points Result Visible

Angle X H @ B Angle X @
Angle ¥ e B Angle ¥

Angle D e 8 Angle D

D4Sigma B3 e e

- 8 D4sigma M

Acgma e 8 8 o4sigmam

D4Sigma m B3 & s

Dgs B @ Elipticity

Ellipticity B B orientation

Orientation B 8 Total Count

Tmage visih B Pesk

8 Auto Aperture @ B Judgement-Tilt Angle

8 Centroid Cursor 8 Judgement-Beam Divergence
B Cross Section 8 Judgement-Ellipticity

@ Labeling Area 8 judgement-Orientation

8 Measurement Range 8 muki Spot

@ Origin Cursar
B spot Area  D4sigma
B ROI Area

Spot Number 03

B Crientation Cursor

[-]

Options Select

@ Decimal Points

It specifies the number of decimal places when outputting measurement results*
Setting range: 0 to 8 (default=8)

*Note: the "Outputting measurement results" refers to results output via the [Output Once] button

(CSV) and output via communication for control by external devices.

Angle X Sets the number of decimal places for the Angle X measurement output
Angle Y Sets the number of decimal places for the Angle Y measurement output
Angle D Sets the number of decimal places for the Angle D measurement output
D4Sigma Sets the number of decimal places for the D4Sigma measurement output
1/eM2 Sets the number of decimal places for the 1/e? measurement output
D4Sigma X(M) Sets the number of decimal places for the D4Sigma X(M) measurement
output
1/e*2 X(M) Sets the number of decimal places for the 1/e2X(M) measurement output
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Sets the number of decimal places for the D4Sigma Y(m) measurement

D4Sigma Y(m)
output
1/e”2 Y(m) Sets the number of decimal places for the 1/e2Y(m) measurement output
D86 Sets the number of decimal places for the D86 measurement output
Ellipticity Sets the number of decimal places for the Ellipticity measurement output
) i Sets the number of decimal places for the Orientation measurement
Orientation

output

@ Image Visible

Auto Aperture

Sets to display or hide the Auto Aperture

Enabled (def.)

Displays the Auto Aperture

Disabled

Hides the Auto Aperture

Centroid Cursor

Sets to display or hide the Centroid Cursor

Enabled (def.)

Displays the Centroid Cursor

Disabled

Hides the Centroid Cursor

Cross Section

Sets to display or hide the Cross Section

Enabled (def.)

Displays the Cross Section

Disabled

Hides the Cross Section

Labeling Area

Sets to display or hide the Labeling Area

Enabled (def.)

Displays the Labeling Area

Disabled

Hides the Labeling Area

Measurement Range

Sets to display or hide the Measurement Range

Enabled (def.)

Displays the Measurement Range

Disabled

Hides the Measurement Range

Origin Cursor

Sets to display or hide the Origin Cursor

Enabled (def.)

Displays the Origin Cursor

Disabled

Hides the Origin Cursor

Spot Area

Sets to display or hide the Spot Area

D4Sigma(def.)

Sets beam diameter calculation method in the D4Sigma
to display the Spot Area.

1/er2

Sets beam diameter calculation method in the 1/e”2 to
display the Spot Area

D86

Sets beam diameter calculation method in the D86 to
display the Spot Area
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Enabled (def.)

Displays the Spot Area

Disabled

Hides the Spot Area

ROI Area

Sets to display or hide the ROI Area

Enabled (def.)

Displays the ROl Area

Disabled

Hides the ROl Area

Spot Number

Sets the number of label numbers to display when beam light is detected

(default = 0).

The setting range: 0 to 100.

Orientation Cursor

Set the Orientation Cursor to display or hide

Enabled (def.)

Displays the Orientation Cursor

Disabled

Hides the Orientation Cursor

3 Result Visible

Sets the display / hide of the measurement result.

Enabled (def.)

Displays the Angle X of the measurement result

Angle X

Disabled Hides the Angle X of the measurement result

Enabled (def.) | Displays the Angle Y of the measurement result
Angle Y

Disabled Hides the Angle Y of the measurement result

Enabled (def.) | Displays the Angle D of the measurement result
Angle D

Disabled Hides the Angle D of the measurement result

Enabled (def.) | Displays the D4Sigma of the measurement result
D4Sigma

Disabled Hides the D4Sigma of the measurement result

Enabled (def.) | Displays the 1/e? of the measurement results.
1/e”2

Disabled Hides the 1/e? of the measurement result

Enabled (def.) | Displays the D4Sigma X(M) of the measurement result
D4Sigma X(M)

Disabled Hides the D4Sigma X(M) of the measurement result

Enabled (def.) | Displays the 1/e? X(M) of the measurement result
1/e*2 X(M)

Disabled Hides the 1/e? X(M) of the measurement result

Enabled (def.) | Displays the D4Sigma Y(m) of the measurement result
D4Sigma Y(m)

Disabled Hides the D4Sigma Y(m) of the measurement result

Enabled (def.) | Displays the 1/e*2 Y(m) of the measurement result
1/e*2 Y(m)

Disabled Hides the 1/e*2 Y(m) of the measurement result
D86 Enabled (def.) | Displays the D86 of the measurement result
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Disabled Hides the D86 of the measurement result

Enabled (def.) | Displays the Ellipticity of the measurement result
Ellipticity

Disabled Hides the Ellipticity of the measurement result

Enabled (def.) | Displays the Orientation measurement result
Orientation

Disabled Hides the Orientation measurement result

Enabled (def.) | Displays the Total Count of the measurement result
Total Count

Disabled Hides the Total Count of the measurement result

Enabled (def.) | Displays the Peak of the measurement result
Peak

Disabled Hides the Peak of the measurement result

Enabled (def.) | Displays the measurement results for Judgement — Tilt
Judgement — Angle
Tilt Angle Disabled Does not display the measurement results for Judgement —

Tilt Angle

Enabled (def.) | Displays the measurement results for Judgement — Beam

Judgement — Divergence

Beam Divergence

Disabled

Does not display the measurement results for Judgement —

Beam Divergence

Judgement - Ellipticity

Enabled (def.)

Displays the measurement results for Judgement —

Ellipticity

Disabled Does not display the measurement results for Judgement —
Ellipticity
Enabled (def.) | Displays the measurement results for Judgement —
Judgement — Orientation
Orientation Disabled Does not display the measurement results for Judgement —
Orientation
Enabled (def.) | Displays the measurement results for Multi Spot
Multi Spot

Disabled

Does not display the measurement results for Multi Spot

@ Font Size ¥ Not used
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4 .1.1.3LD Control

Suruga OptGauge

Angle profile

Measurement Display LD

Communication Common

Control

Camera Settings Auto LD Power
Exposure Time 0.1 @ @
Frame Rate Max 4
Min 151
Internal Light Source
Power 8| @
L

LD Adyustment

Auto @
Target 35
Range 2507 [-]
Reflectivity 100.00 ¢ [46]

Use Previous Value
LD Power Selection @
Mode Auto
Auto Exposure

®

Max 15.0
Min 0.100 % [ms]

Save Cancel

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1. 000).
Setting range: 0.027 to 2000.000.

Sets the sensor camera frame rate. (def. = 40. 000).

Frame Rate )
Setting range: 0.1 to 100. 000.
@ Internal Light Source
Set the internal light source power (default=400).
Power )
Setting range: 0 to 4095.
Set the internal light source to be on or off.
The status of the internal light source is indicated by the color of the buttons and
text.
LD Green Sets the internal light source is ON
Gray (Black txt.) | Sets the internal light source is OFF
The internal light source cannot be controlled.
Gray (gray txt.)
Please check the power supply status to the sensor.

(® LD Adjustment

Auto

Always enables / d

isables the Automatic Brightness control

Enabled

Keeps enabling the Automatic Brightness control
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Disabled (def.) Keeps disabling the Automatic Brightness control.

Sets the upper limit of the Peak luminance (def. = 3500).

Target )
The setting range: 1000 to 3500
Sets the range of the dimming adjustment complete (def. = 250)
Range It adjusts [light beams] within the target dimming range.
The setting range: 100 to 1000
Sets the reflectance of the measuring target (def. = 100).
Reflectivity Sets the reflectance of the measuring object optimizes the time required for light

adjustment. The setting range: 0.05 to 100

The results of the previous automatic brightness control (Power, Exposure Time) are

set as the initial values.

Use Previous Enabled The results of the previous auto-brightness adjustment are
Value enabled
Disabled (def.) The results of the previous auto-brightness adjustment are
disabled
Tune If the Auto feature is not enabled, clicking the Tune button will activate auto-

brightness each time.

@ LD Power Selection

Mode

Set the LD output (Power) during auto-brightness adjustment execution

Auto(def.) Automatically selects the LD output (Power) from Low /

Standard / Medium / High according to the target brightness
Low LD output (Power) =190 (H651NL). 450 (H651VL)
Standard LD output (Power) =890 (H651NL). 580 (H651VL)
Medium LD output (Power) =4095 (H651NL), 1480 (H651VL)
High LD output (Power) =4095 (H651NL), 4095 (H651VL)
User Specified Specify any desired LD output (Power)

® Auto Exposure

Sets the initial exposure time applied in the auto-brightness control for the first time

Initial (default = 1.000).

Setting range: 0.027 to 20.000

Sets the maximum value for the exposure time adjusted at the automatic brightness
Max (def. = 20.000).

Its setting range: Min to 20.000

Sets the minimum value for the exposure time adjusted at the automatic brightness
Min (def. =0.027).

Its setting range: 0.027 to Max

® Auto LD Power
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User Specified

Set the initial value for power during the first automatic brightness control (default =

400)
Setting range: 0 to 4095

Max

Sets the maximum value for the power adjusted upon automatic brightness
(def. = 4095).
Its setting range: Min to 4095

Min

Sets the minimum value for the power adjusted upon automatic brightness
(def. = 1).

Its setting range: 0 to Max
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4.1.2 Profile

4.1.2.1 Measurement

Surugs OpsGauge - HESTVL-1350382-30-2004 - H6S1
Angle Profile Communication Common
Messurement Display LD Control
Camern Settings @ Beam Dameter @
Exposure Time 1.000 @ Type DaSigma I
# " 40.000
e @ Crentaton
Rotation 0 [deg) A Enabled @
Maronng Horizontal
Ao Aperture
vertical
Method  Inte @ Leogth Unit
8 e ®
Onign Offset
x 0.0000'3 mm @ Bol #kitaa
@ Enabled
Y 0.0000 3 mm Order Are
Zero set X = Sipot Count
5205 [pix] =
Y 52051 [pex] Min Spot Area "
Judgement Width | 10403 [pax]
Barung
Beam Centroid (0) -
Height | 1040 bl
BROTY) @ Adogtres Col
@ Threshokd @ Visible
Beam Centrod Imoge Processng
Method  Intensit Enabied
@ Peak 4094.0 3 [cnts]
Log Fie
Full Color
Options Select

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1.0).
Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate (def. = 40.000).

as the origin

Frame Rate Setting range: 0.1 to 100.000

Sets display image rotation

0 (def.) No Rotation.

90 Rotate 90° clockwise with the center of the sensor camera
Bt as the origin

180 Rotate 180° clockwise with the center of the sensor camera

as the origin
970 Rotate 270° clockwise with the center of the sensor camera
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Horizontal

Vertical

Sets image mirroring

Disabled (def.)

Disabled (def.)

No mirroring

Mirroring Enabled Disabled Horizontal mirroring
Disabled Enabled Vertical mirroring
Enabled Enabled Vertical and horizontal mirroring
Enables/Disables the external trigger input for the sensor camera
Trigger Mode Enabled Enables the external trigger inputs

Disabled (def.)

Disables the external trigger inputs

(@ Origin Offset

Offsets the center position of the coordinates (the cross (white))

Sets the center of the sensor camera as 0.0000 (def.) and

X offsets the position of the cross (white) in the X direction.
Setting range: - 20.0000 to + 20.0000.
Sets the center of the sensor camera as “0.0000(def.)” and

Y offsets the position of the cross (white) in the Y direction.
Setting range: - 20.0000 to + 20.0000.

Zero Set Offsets to the current measurement coordinates

3 Judgement

Beam
Centroid (D)

Sets OK or NG judgement on the centroid (def. = 0.0000).
Setting range: 0.0000 to 20.0000 (def. 0.0000)

Enabled

Enables the judgement.

Disabled (def.)

Disables the judgement.

Sets the OK or NG judgement on the D4Sigma or the 1/e? or the D86.

Beam Setting range: 0.0000 to 20.0000
Diameter Enabled Enables the judgement.
Disabled (def.) Disables the judgement.
D4Sigma _ . .
(def.) Sets the D4Sigma for the judged diameter.
Diameter Type 1/eM2 Sets the 1/e? for the judged diameter.
D86 Sets the D86 for the judged diameter.
Sets OK / NG judgment on the Beam Ellipticity.
Setting range: 0.0000 to 1.0000 (def. 0.0000).
Ellipticity Enabled Enables the judgement
Disabled (def.) Disables the judgement
Orientation Set OK / NG judgement on the Orientation.
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Decision is made by

considering the set angle and range ().

Set angle

Setting range: - 90.0000 to + 90.0000 (def. 0.0000).

Range [1]

Setting range: 0.0000 to 90.0000 (def. 0.0000)

Enable

Enables the judgement

Disable (def.)

Disables the judgement

Set OK/ NG judgement on the Line Position.
Setting range: - 20.0000 to + 20.0000 (def. 0.0000)

Line Position Enable Enables the judgement
Disable (def.) Disables the judgement
Sets OK/ NG judgment on the Peak (def. = 4094.0).
Setting range: 0.0 to 4095.0
Peak Enabled Enables the judgement
Disabled (def.) Disables the judgement
@ Log File
Specifies the saving location for measurement results output (CSV) for the Output
Once
Enabled Outputs the Profile View image data along with
measurement results (CSV)
Disabled (def.) The Profile View image data will not be output
Full Color (def.) Outputs image data in 24-bit full color
Image Gray Scale Outputs image data in 8-bit grayscale
PNG (def.) Outputs image data in PNG format
BMP Outputs image data in BMP format
TIFF Outputs image data in TIFF format
Outputs the brightness value data (CSV)* from the Profile
View along with measurement results (CSV).
Enabled
NEL *Qutputs brightness values as text data in CSV format, not
as binary data.
Disabled (def.) Does not output Angle View raw image data (PNG)
Sets the display location for the beam intensity distribution
® Cross
Section Origin Cursor Displays the beam intensity distribution at the center

(def.)

position of the coordinates
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Beam Cursor

Displays the beam intensity distribution at the beam’
centroid

Sets averaging process (moving average) for measurement values (def. = 2).

® Moving Setting range: 2 to 262144.
Average Enabled Enables the averaging process
Disabled (def.) Disables the averaging process
Sets the Auto Aperture
Enabled (def.) Enables the Auto Aperture settings
@ Auto Disabled Disables the Auto Aperture settings
Aperture Area Sets Auto Aperture from the centroid position calculated
with the Area Centroid process
] Sets Auto Aperture from centroid position calculated by
Intensity(def.) . .
luminance weighed method
Sets the ROI. If enabled, beam lights are detected within the range of the settings
Enabled (def.) Enables ROI settings
Disabled Disables ROI settings
X Sets ROI X direction setting position.
Range: - 3000 to + 3000 (def. = - 520)
ROI Sets ROI Y direction setting position.
v Range: -3000 to + 3000 (def. = + 520)
Sets ROI horizontal width.
Width .
Setting range: 0 to 3000 (def. = 1040)
) Sets ROl vertical width.
Height .
Setting range: 0 to 3000 (def. = 1040)
Sets the thresholds.
If enabled, the measurement value is calculated using pixels with values higher
than the set threshold (def. = 100).
© Denoising Setting range: 1 to 4095.
Enabled (def.) Enables denoising setting.
Disabled Disables denoising setting.
Sets the calculation method for the centroid position of a light beam
Beam Area Calculates its position by area centroid method
Centroid . Calculate the position by luminance weighted centroid
Intensity (def.)

method

@ Beam Diameter
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Type

Set the type of Beam Diameter

D4Sigma (def.)

Displays the D4oc beam diameter

1/e"2

Displays the 1/e? beam diameter

@ Orientation

Enables or disables the Beam Diameter measurements, the Beam Ellipticity and

the Orientation

Displays D4 Sigma M (major) and D4 Sigma m (minor) of
the beam diameter.

Enabled Enabled Enables the Beam Ellipticity.
Enables the Orientation
Displays X and Y of the beam diameter.
Disabled (def.) Disables Ellipticity.
Disables the Orientation.
Configure non-ISO compliant rotation angle measurement method.
*Only effective if the Type in the Beam Diameter is set to 1/e2.
Method Ellipse Fitting(def.) | Measurements are taken using the elliptical fitting method

MaxDistanceSearch

Measurement is performed using the maximum distance of

two points search method

@ Length Unit

Sets the distance unit for the measurement values

Millimeter (def.)

Sets the unit to millimeter (mm)

Micrometer Sets the unit to micrometer (um)
Multi Spot
Sets numbers to the measurement results to display When detecting multiple
beam lights (default = 1).
Setting range: 1 to 100.
Ol Area(def.) Sorts by beam area from the largest size
Centroid Sorts by Centroid values closest to the center
Peak Sorts in descending order of Peak
Total Count Sorts in descending order of Total Count
Sets the number to be displayed on the measurement results screen when
Spot Count

detecting multiple beams. Setting range: 1 to 100 (def. = 1)

Min Spot Area

Sets the beam size condition using the pixel threshold when detecting a beam

light (def. = 1).

Setting range: 1 to 1023(def. = 1)

@ Binning

Sets the binning function (2x2) of the sensor camera.
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improving frame rate

It combines adjacent pixels to reduce camera noise and improve sensitivity.
Additionally, the image size is reduced to 1/4, lowering data volume and

Enabled

Enables the Binning

Disabled (def.)

Disables the Binning

Adaptive Cal

Attention

Sets "Adaptive Cal" button display or hide.

Please be advised to disable the "Denoising" while enabling the Adaptive Cal.

Enabled(def.) Displays the "Adaptive Cal" button.
Disabled Hides the "Adaptive Cal" button.
@ Image Processing Mode

Set the Image Processing Mode

Enabled Enabled Enables the Image Processing Mode
Disabled (def) Disables the Image Processing Mode
Adjusts the sensitivity for detecting straight lines in the Line Position.
Threshold Higher values detect only clearly defined straight lines (def. = 80)

Setting range: 30 to 300
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4.1.2.2 Display

- Suruga OptGauge

Angle

Measurement

Display

profile

Communication

| LD control

Commen

Decimal Points Result Visible
Centroid X 8 @ 8 centroid X @
Centroid ¥ 8 centroid ¥
Controid D 8= 8 cCentroid D
= B D4sigma
DasSigma 85
= B D4sigma M
DaSigma M 83 )
B D4asigma m
4sigm 8:
L 8 pas
£20 8= 8 Ellipticity
FHEY 82 @ orientation
Orientation 83 B Line Position
Line Position 83 @ Total Count
™ Ve 8 pesk
I isil
8 Auto Apert @ 8 Judgement-Centroid (D)
uto Aperture
B Centroid Curso B Judgement-Beam Dismeter
entroid Cursor
B Cross Section 8 Judgement-Line Position
8 Lobeling Ares 8 Judgement-Ellipticity
B Measurement Range 8 Judgement-Orientation
Multi Spot
8 Origin Cursor o A 5Pt

@ SpotArea  Dasigma

8 ROI Ares

Spot Number 03 -]
8 Orientation Cursor

8 Line Position Cursor

Options Salect

@ Decimal Points

Designates the number of decimal places when outputting measurement results™.
Setting range: 0 to 8 (def. = 8)

*Outputting measurement results refers to both the output (CSV) generated by pressing the

[Output Once] button and output via communication for control by external devices.

Centroid X Sets the number of decimal places for the Centroid X measurement results
Centroid Y Sets the number of decimal places for the Centroid Y measurement results
Centroid D Sets the number of decimal places for the Centroid D measurement results
D4Sigma Sets the number of decimal places for the D4Sigma measurement results
1/eM2 Sets the number of decimal places for the 1/e? measurement results

D4Sigma . .

X(M) Sets the number of decimal places for the D4SigmaX(M) measurement results
1/e72 X(M) Sets the number of decimal places for the 1/e2X(M) measurement results
D4Sigma ] .

Y(m) Sets the number of decimal places for the D4Sigma Y(m) measurement results
1/e”2 Y(m) Sets the number of decimal places for the 1/e2Y (M) measurement results

D86 Sets the number of decimal places for the D86 measurement results
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Ellipticity

Sets the number of decimal places for the Ellipticity measurement results

Orientation

Set the number of decimal places for the Orientation measurement results

Line Position

Set the number of decimal places for the Line Position measurement results

@ Image Visible

Sets the display/hide of the Auto Aperture.

Auto Aperture | Enabled (def.) | Displays the Auto Aperture
Disabled Hides the Auto Aperture
Sets the display/hide of the Centroid Cursor
Centroid : :
Enabled (def.) | Displays the Centroid Cursor
Cursor

Disabled

Hides the Centroid Cursor

Cross Section

Sets the display/hide of the Cross Section

Enabled (def.)

Displays the Cross Section

Disabled

Hides the Cross Section

Labeling Area

Sets the display/hide of the Labeling Area

Enabled (def.)

Displays the Labeling Area

Disabled

Hides the Labeling Area

Measurement
Range

Sets the display/hide of the Measurement Range

Enabled (def.)

Displays the Measurement Range

Disabled

Hides the Measurement Range

Origin Cursor

Sets the display/hide of the Origin Cursor

Enabled (def.)

Displays the Origin Cursor

Disabled

Hides the Origin Cursor

Sets the display/hide of the Spot Area

Sets beam diameter calculation method in the D4Sigma to

D4Sigma(def.) .
display the Spot Area
e Set the beam diameter calculation method for the Spot Area
Spot Area display to 1/e2
D36 Sets beam diameter calculation method in the D86 to display
the Spot Area.
Enabled (def.) | Displays the Spot Area.
Disabled Hides the Spot Area.
ROI Area Sets the display/hide of the ROI Area.
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Enabled (def.)

Displays the ROI Area.

Disabled

Hides the ROI Area.

Spot Number

Sets the number of serial number labels to display if light beams are measured

(def. = 0).

The setting range: 0 to 100

Sets the display/hide the Orientation Cursor

Orientation _ _ _
Enabled Displays the Orientation Cursor
Cursor
Disabled (def.) | Hides the Orientation Cursor
Sets the display/hide the Line Cursor
Line Cursor Enabled Displays the Line Cursor.

Disabled (def.)

Hides the Line Cursor.

3 Result Visible

Sets the display/hide of the measurement result.

Enabled (def.)

Displays the X of a centroid measurement result

Centroid X
Disabled Hides the X of a centroid measurement result
Enabled (def.) | Displays the Y of a centroid measurement result
Centroid Y
Disabled Hides the Y of a centroid measurement result
Enabled (def.) | Displays the D of a centroid measurement result
Centroid D
Disabled Hides the D of a centroid measurement result
Enabled (def.) | Displays the D4Sigma measurement result
D4Sigma
Disabled Hides the D4Sigma measurement result
Enabled (def.) | Displays the 1/e*2 measurement result
1/e”2
Disabled Hides the 1/e*2 measurement result
D4Sigma Enabled (def.) | Displays the X(M) of D4Sigma measurement result
X(M) Disabled Hides the X(M) of D4Sigma measurement result
Enabled (def.) | Displays the 1/e*2 X(M) measurement result
1/e*2 X(M)
Disabled Hides the 1/e”2 X(M) measurement result
D4Sigma Enabled (def.) | Displays the Y(m) of D4Sigma measurement result
Y(m) Disabled Hides the Y(m) of D4Sigma measurement result
Enabled (def.) | Displays the 1/e*2 Y(m) measurement result
1/e*2 Y(m)
Disabled Hides the 1/e*2 Y(m) measurement result
D86 Enabled (def.) | Displays the D86 measurement result
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Disabled Hides the D86 measurement result
Enabled (def.) | Displays the Ellipticity measurement result
Ellipticity
Disabled Hides the Ellipticity measurement result
Enabled (def.) | Displays the Orientation measurement results
Orientation
Disabled Hides the Orientation measurement results
Enabled (def.) | Displays the X of D4Sigma measurement result
Line Position
Disabled Hides the X of D4Sigma measurement result
Enabled (def.) | Displays the Total Count measurement result
Total Count
Disabled Hides the Total Count measurement result
Enabled (def.) | Displays the Peak measurement result
Peak
Disabled Hides the Peak measurement result
Enabled (def.) Displays the measurement results for Judgement — Centroid
Judgement —
i Disabled Does not display the measurement results for Judgement —
Centroid
Centroid
Enabled (def.) Displays the measurement results for Judgement — Beam
Judgement — )
Diameter
Beam
) Disabled Does not display the measurement results for Judgement — Beam
Diameter
Diameter
Enabled (def.) Displays the measurement results for Judgement — Line Position
Judgement —
i i Disabled Does not display the measurement results for Judgement — Line
Line Position
Position
Enabled (def.) Displays the measurement results for Judgement — Ellipticity
Judgement —
Ellivticit Disabled Does not display the measurement results for Judgement —
ipticity
Ellipticity
Enabled (def.) Displays the measurement results for Judgement — Orientation
Judgement —
. : Disabled Does not display the measurement results for Judgement —
Orientation
Orientation
Enabled (def.) Displays the measurement results for Multi Spot
Multi Spot

Disabled

Does not display the measurement results for Multi Spot

@ Font Size *Not used
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4 .1.2.3LD Control

Suruga OptGauge - H651VL-13503R2-30-200A - HE51 b

Angle Profile Communication Common

Measurement Display LD Control

Camera Settings

Exposure Time 1.000< @

Frame Rate 40.000 . prpst

LD Adjustment

@

Target 35005

Range 250 -]
Reflectivity 100.00 5| [9]

Use Pravious Value

Auto Exposure

Initial 1.000 @

Max 100.000 = gy

Min 0.100 % [ms]

Options Select

{

@ Camera Settings

Exposure Time

Sets the sensor camera exposure time. (def. = 1.000)
Setting range: 0.027 to 2000.000

Sets the sensor camera frame rate. (def. = 40. 000)

Frame Rate )

Setting range: 0.1 to 100. 000

Sets enable /disable the external trigger input for the sensor cameras.
Trigger Mode Enabled Enables the external trigger input.

Disabled (def.) Disables the external trigger input.

@ LD Adjustm

ent

Auto

Always enables / disables the Automatic Brightness control.

Enabled Always enables the Automatic Brightness control

Disabled (def.)

Always disables the Automatic Brightness control

Target

Sets the upper limit of the Peak luminance (def. = 3500).
The setting range: 1000 to 3500

Range

Sets the range of the brightness adjustment complete. (def. = 250)
It adjusts [light beams] within the target dimming range.
The setting range: 100 to 1000

Reflectivity

Sets the reflectance of a measuring target (def. = 100)
By setting the reflectance of a measuring target, it optimizes dimming time
required.
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The setting range: 0.05 to 100

The results of the previous automatic brightness control (Power, Exposure Time) are
set as the initial values.

Use Previous Enabled The results of the previous auto-brightness adjustment are
Value enabled
Disabled (def.) The results of the previous auto-brightness adjustment are
disabled

T If the Automatic Brightness control is not enabled, a click on the Tune button
une

icon executes the automatic brightness.

(3 Auto Exposure

Sets an initial value of the exposure time of the automatic brightness executed
Initial for the first time (def. = 1.000).
Its setting range: 0.1 to 2000.000

Sets the maximum value for the exposure time adjusted at the automatic
Max brightness (def. = 99.000).
Its setting range: Min to 2000.000

Sets the minimum value for the exposure time adjusted at the automatic
Min brightness (def. = 0.1).
Its setting range: 0.1 to Max
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4 .1.3 Communication

% Suruga OptGauge - X

Angle Communication Common

Communication Type

Interface TCRfIP

TCP/IP Settings

Port 49350 5 [-]

Streaming Port 48351 [-] |

COM Settings @

Port com1 -]

Baud Rate 115200 [bpz] |

Streaming @

Streaming

Sawae Cancel

@ Communication Type

Select the interface used for communication with external devices
Interface TCP/IP Uses TCP/IP communication (def.)

COM Uses serial communication (RS 232C)

@ TCPIIP Settings

Set the TCP port number

Setting Range: 49152-65535 (def. = 49350)

Streaming Port | TCP port number used for Streaming output (automatic)

(3 COM Settings

Port

Port Set the COM port to use
Set the communication speed
Baud Rate
9600/19200/38400/57600/115200(def.)
@ Streaming
) Switch Streaming output ON/OFF (def.=OFF)
Streaming

For details, refer to “Measurement Result Streaming Output”
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4.1.4 Common
4 .1.4.1 Measurement

Angle Communication Common
Measurement Custom Result
Trigger Mode @
FreeRun W
Trigger Period 16 [ms]

@ Trigger Mode

Selects the trigger mode. For details, refer to “Trigger Mode”.

Performs continuous measurement and outputs results
Free Run(def.)

sequentially
Trigger Mode One Shot Performs measurement once and outputs the result
Continuous Repeats measurement at fixed intervals and outputs results

) Performs measurement according to the timing of external
External Trigger

signal input

Sets the sampling interval
Trigger Period Setting range: 16-1000 ms (def.=16)

For details, refer to “Sampling Interval”
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4 .1.4.2 Custom Result

- Suruga OptGauge - HA20CL-135R2-10-3004 - HA20

Angle Communication

Measurement Custom Result

Select Measurement Type

@

Angle T

Common

Angle X

Angle Y

Angle D

D4Sigma or 1/e~2

D4Sigma X(M) or 1/a22 X[M)
D4sigma Y(m) or 1/e~2 ¥(m)
DE6

SpotSize X

SpatSize Y

SpotSize D

Beam Ellipticity

Orientation

Total Count

Peak

Judgement-Tilt Angle{D)
Judgement-Beam Divergence
Judgement-SpotSize X
Judgement-SpotSize ¥
Judgement-SpatSize D

Custom Log File

Enabled

Options Selact

@ Custom Result

You can freely edit and set the output items and their order for measurement results. *¢For details, refer

to Custom Log Output.

@ Select Measurement Type

Set the measurement type to be edited.

Angle(def.) Sets the measurement type to Angle for editing

) Sets the measurement type to Profile for
Profile N
editing

3 Output Item List

Select the items you wish to output from the list.

@ Add / Delete

Add Adds the selected item to the edited result list

Removes the selected item from the edited
Delete
result list

® Edited Result List

Check the items to be output.

® AV

A Move the selected output item up one position
(multiple selections possible)

Move the selected output item down one

position (multiple selections possible)

@ Custom Log File

Set the measurement result output (CSV) performed with the Output Once button. »¢For details, refer

to Custom Log Output.
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Enabled

Enables custom log output

Enabled
Disabled (def.) | Disables custom log output
Specify the destination to save measurement result outputs
(CSV) using the custom log output function.
Enabled Outputs image data from Angle View and
Profile View together with the measurement
results (CSV)
Disabled (def.) | Does not output image data from Angle View
and Profile View
Image Full Color Outputs image data in 24-bit full color
(def.)
Gray Scale Outputs image data in 8-bit grayscale
PNG (def.) Outputs image data in PNG format
BMP Outputs image data in BMP format
TIFF Outputs image data in TIFF format
Enabled Outputs luminance data (CSV)* from Angle
View and Profile View together with
measurement results (CSV)
Raw * Luminance values are output as CSV text

data, not binary data

Disabled (def.)

Does not output raw image data (CSV) from

Angle View and Profile View
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4.2 Option List

The Suruga OptGauge can hold multiple option lists and switch between them.

When you want to apply different option settings based on the measurement target or wavelength,
you can switch option lists while the Suruga OptGauge is running.

This section describes how to switch between multiple option lists, register them, and delete them.

4.2.1 Switching Option Lists

This section explains how to switch option lists.
1. From the "Options Select" pulldown menu, select the desired option list name.
2. Click the "Save" button.

Angle  Communication
mer; il ROI Judgement Settings Log File
Exposure Time 1.000% [ms] [ Enabled [ Angle (D) 2 [ 1mage
frame Rate 5.0003 [fps] 03 M Divergence 0.0000% [mrad] e Bt
Rotation 0 v [deg] 03 [ peak 4094.0/% 3 o wm)
Mirroning [ Horizontal Dasigma W.D. = 30mm
[ vertical [’ orientation Enabled Decimal Paints
Moving Average Angle Type Angle Unit Angle X s
[] Averaging 22 Type |Tikt Angle v Degree > Angle Y 4B
Origin Offset Denoising Multi Spot Angle D 9%
X 0.0000% £ s
[deg] 4 Threshold 100+ Ocder Arca B Dasigma
Y 0.0000% [dk = D4Sigma X 45
[deg] Rivergence Spot Count 55 [ -
Auto Aperture FocalLength | 15000.051 [mm]  Min Spot Area 6415 AmAY bl
M Enabled D86 43
Binning Z
Elliptici 4%
Beam Centroid [ Enabled ViR
Method Intencity v v I
[J visible
Options Sels
vi .. Save Cancel
OgtionFilel
OptionFile2
OptionFile3
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4.2.2 Registering Option Lists

This section explains how to register option lists. Up to 31 option lists can be registered.
1. Click the [...] button.
2. Enter an arbitrary option name and click the [Add] button.

L
2.
OptionFilel Judgement Settings Log Fil
optons Name 2bled O Angle (D) 0.0000 5| [de O image
LS ] pivergence 0.0000% [mrad] ;
Working Distance
03 E
1 Peak 4094.0 % 3 o [mm)
1 O D4sigma W.D. = 30mm
ht o [ Grientation Enabled s
g Tvpe Angle Unit Angle X 45
:Tilt Angle i Degree - Angle ¥ 4%
q femove | psing Angle D 4
r e ey Id 1007 o o - DdSigma e
¥ 0.0000/% [deg] Divergence GrE s DdSigma X L
Auto Aperture FocalLength | 15000.0% [mm]  min spot Area salt] D4Sigma ¥ 4
& enabled — Dpas a2
gnairg o sz
Eeam Centroid O Enabled =AY
Method |Intencity Adagtive Cal
[ visible
Options Select
3. Click the [X] button.
4. Click the [Save] button.
Judgement Settings Log File
O Angle (D) 0.0000 7| [ .| O 1mage
03 £ Divergence 0.0000 % [mrad] L
Waorking Distance
0z H
[ Pesk 4094.0(% 35 0 [mm)
S Dasigma W.D. = 30mm
ok [ Orientation Enabled e
Angle Unit Anclex A=
Tit Angle = Degrea ” Angle Y 4
is Angle D afF]
— = 100 . Fe== v Dasigma 4z
0.00003 ) ; o
N [deg] Divergence Spot Count sH 1 Disigma X N
Auto Aperture FocalLength | 13000.0/3) [mm]  pin Spot Area 64l Dasigma ¥ hic
4 Enabled D86 45
M‘ i . - 4=
Beam Centroid [ Enabled Eaiaaty,
Method |Intencity adoptive Cal
O visible
cencel

5. The listis now registered in "Options Select" for selection.
(*See "Switching Option Lists”)
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4.2 .3 Deleting Option Lists

This section explains how to delete option lists.

1. Select all but the option name to be deleted and click the [...] button.
2. Select the option name to be deleted and click the [Remove] button.

o O
Judgement Settings Log Fila
[ Angle (D) 0.00002] [deg] [ | 5] O 1mage
03 Divergence 0.00005 [mrad]
Working Distance
OF = OF -
s Pesk 4004.0/% o fom
0% Dasigma W.D. = 30mm
0 [] Orientation Enabled AR
Angle Unit Angle X i
Tilt Angle i Degree w Angle ¥ Eis
X Angle D 45
— i 100 Ordar = - D4sigma =
0.0000/% _ =
¥ oeg] Divergence AT 55 1 Dasigma X i
Auto Aperture Focal Length | 15000012 [mm]  in spot Area TE EE T i
[ Enabled ) DB 4
Binning ot =
Beam Centroid O Enabied Y =
Method [Intendty v Adaptive Cal
[ visible
Options Select
v ave Cancel
3. Click the [X] button.
4. Click the [Save] button.
Judgement Settings Log File
Sptions Name ] Angle (D) 0.0000 7 ... | O tmage
0 Divergence 0.0000/% [mrad] .
Working Digtance:
OptionFilel 0% Peak 4094.0/%- =
OptionFile2 5 = 35 0 [mm]
oF D4sigma W.D. = 30mm
ot [ orientation Enabled P P
Anale Urit Angle X i
|Tilt Angle & Degree = Angle Y 4=
q Aemove | pising Multi Spot Angle O 4
S EEmti=shold 100 Order [area v ZELD 5
¥ 0.0000% ) e
[dec] Divergence Spot Count SE [ e
Auto Apgrturg FocalLength | 15000.013 [mm]  min Spot Area 6alz Dasigma ¥ 4=
Enabled D86 4
Binning g s
Beam Centroid O Enabled A E
Method Intencty v Adaptive Cal
O visible
T =
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5 Controlling from External Devices

5.1 RS232C

The RS232C connections can be broadly categorized into two. After connecting, use terminal
software* to send and receive data via serial communication with the Suruga OptGauge.

*Note: Terminal software must be provided by users.

5.1.1 Communication Specifications

Item Detail

Synchronization method Asynchronous

Transmission code UTF-8

Data type 8 bits

Stop bit 1 bit

Parity None

Flow control None

Baud rate (bps) 9600 / 19200 / 38400 / 57600 / 115200
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5.1.2 Example: Connections via the RS232C Communication

Using external PCs for communication

Set up two computers and connect with an RS232C cable.

Connect the Products to one of the computers, launch Suruga OptGauge, and start
measurement.

Prepare terminal software on the other computer.

Set the communication settings for the command and begin communication.

1

1

\ USB3.0

4 ¢ Product
|
1

Suruga OptGauge Terminal Software
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Using the same computer for communication

Connect the Products to one computer and then connect the RS232C cable to your own

computer.

Launch Suruga OptGauge and start measurement.

Prepare terminal software on the computer.

Set the communication settings for the command and begin communication.

USB3.0

RS232C Cable

® Product

Suruga OptGauge

Terminal Software
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5.1.3 Communication Commands Setting Method

This section describes how to configure the Suruga OptGauge and terminal software for command
communication.

B The Suruga OptGauge

1. Select the [Communication] tab in option settings.
2. Set the “Interface" to "COM" at the Communication Type.
3. Set "Port" and "Baud Rate" (arbitrary) in the COM settings.

*"Port" automatically displays the connected port candidates when RS-232C is connected.

Angle Communication

Communication Type

Interface |COM ~
49350 =
COM Settings
Port CoM1 ~ -]
Baud Rate 115200 ~ | [bps]

B Terminal Software

The terminal software, to be provided by the customer, is to be set as below.

1. Set the COM port which matches the "Port" setting in Suruga OptGauge.
2. Set the same baud rate as the "Baud Rate" setting in Suruga OptGauge.
3. For settings other than the above, see the "Communication Specifications”.
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5.2 TCPI/IP

TCP/IP supports three main connection patterns. After establishing a connection, data is sent and

received using terminal software* via TCP/IP communication to exchange commands with the

Suruga OptGauge.

*Note: Terminal software must be provided by the users.

5.2.1 Communication Specifications

Iltem

Details

Protocol

TCP

IPv4 address

Subnet mask

Default gateway

DNS server address

See "Command communication setting method"

Port Number

Private port range: 49152 to 65535
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5.2.2 Example: Connections via TCP/IP Communication

Using external devices for communication: Ethernet cable.

Set up two computers and connect them with an Ethernet cable.

Connect the Products to one of the computers, launch Suruga OptGauge, and start
measurement.

Prepare terminal software on the other computer.

Set the communication settings for the command and start communication.

1

1

\ USB3.0

1 4 ¢ Product
|
1

Suruga OptGauge Terminal Software
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Using external devices for communication: Wireless router

Set up two computers and connect with a wireless router.

Connect the Products to one of the computers, launch Suruga OptGauge, and start
measurement.

Prepare terminal software on the other computer.

Set the communication settings for the command and start communication.

USB3.0

® Product

Wireless router

Suruga OptGauge Terminal Software
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B Using the same computer for communication

Connect the Products to one computer.
(There is nothing to connect, as the local host address is used).
Launch Suruga OptGauge and start measurement.
Prepare terminal software on the computer.
Set the communication settings for the command and start communication.

USB3.0

® Product

Suruga OptGauge Terminal Software

Local Host Address
127.0.0.1

122



5.2.3 Command Communication Setting Method
5.2.3.1 Using external devices for communication

PC Settings
1. Click the [Start] button and select [Settings].

e ——
Q Settings
& o Apps Documents Web Settings People Folders Photos b H
Best match
I @ Settings @
Apps Settings
>
Settings @ Open
> 3R Unpin from Stant
£ Pin to taskbar
>
App settings
Search the web
Q  Settings
B Qs =@
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2. Select [Network & Internet], and then select [Ethernet]. If you are using a wireless LAN router,

select [Wi-Fi] — [Hardware Properties].

& Settings

Find a setting

>

Home

System

Bluetooth & devices

Network & internet

B S|4 B

[ [ ]

-

L
@
@

Personalization
Apps

Accounts

Time & language
Gaming
Accessibility
Privacy & security

Windows Update

Network & internet

I;? 1-tyk
No internet

@ Properties

etworks, meterad network

Private network

Properties
0]

Data usage
®

@ Data usage

on @D >

Ethernet

>

& Authentication, IP and DNS settings, metered network

@ VPN 3
Add, connect, manage

o) Tabﬂe.hms.pm o of @ ) >
Share your intemet connection
Airplane mode

g Siop wireless communication or @ 2

ﬂ Proxy 3

Pray server for Wi-Fi and Ethemet connections

3. Click [Edit] under [IP Assignment].

& Setiings

Find a setting

BN 408

@
e

Home

System

Bluetooth & devices
Network & internet
Personalization
Apps

Accounts

Time & language
Gaming
Accessibility
Privacy & security

Windows Update

Network & internet > Ethernet

I

BHlanTivngy -7

Mo internet

Authentication settings

Metered connection
Some

3ps might work differently to reduce data usage when you're connected to this ri

Set a data limit to help control data usage on this network

IP assignment:

DNS server assignment

Aggregated link speed (Receive/

Transmit):
Link-local IPvé address:
IPvE DNS servers:

Manufacturer.
Description:
Driver version:

Physical address (MAC):

Automatic (DHCP)
Automatic (DHCF)
10001000 (Mbps)

a001:5263%6

encrypted)
[Unencry
(Unencry

fecD:0:0:ffff-3%
Initel

Intel(R) Ethernet Connection (23) 1219-LM
1219245

B8-20-8E-D9-2F-TE

Edit

Edit

Copy
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4. Select [Internet Protocol Version 4 (TCP/IPv4) and then select [Properties].
Example)
IP address: 192.168.1.100
Subnet mask: 255.255.255.0

Edit IP settings
Some of these settings are managed by your organization.
Manual

IPv4

@ o

IP address
192.168.1.100

Subret mask

255.255.255.0

5. Click [Save].
The settings for the PC to which the product is connected are complete.

6. Perform steps 1 through 5 on the other PC as well.
However, when configuring the IP address in step 5, ensure it does not duplicate the following:
EX. IP address: 192.168.1.101 (*change only the last number)
Subnet mask: 255.255.255.0
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Setting up the Suruga OptGauge

1. Select the [Communication] tab in option settings.

2. Set "Communication Type - Interface" to "TCP/IP”.
3. Set "Port" (arbitrary) in TCP/IP settings.

4. If you change the “Port’, please restart the software.

Angle Displacement Communication

Communication Type

TCPR/IP Settings

Port 4935013 [-]

ComM1

115200

Terminal Software
The terminal software, to be provided by the customer, is to be set as below.

Designate the IP address set on the computer to which the sensor head is connected, in

"Computer settings - When using external devices for communication," as the connection
destination.

Set the TCP port which matches the "Port" setting in the Suruga OptGauge.

*This is the minimum configuration required for command communication using TCP/IP. As this

involves network communication. The users are responsible for implementing security and other
settings appropriate for their specific use case.
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5.2.3.2 Using the Same Computer for Communication
Setting the Suruga OptGauge

Select the [Communication] tab in option settings.
Set "Communication Type - Interface" to "TCP/IP”.
Set "Port" (arbitrary) in TCP/IP settings.

If you change the “Port”, please restart the software.

e nh =

Angle Displacement Communication

Communication Type

Interface TCP

TCPR/IP Settings

Part 493503 [-]

COoM1

115200

Terminal Software

The terminal software, to be provided by the users, is to be set as below.
Local host address: Set 127.0.0.1
Set the TCP port which matches the "Port" setting in Suruga OptGauge.
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5.3 Command Format

Commands are sent in the following format.

<Format Definition>

[CommandType],[ParameterQ],[Parameter1],

<Field Description>

... ,[ParameterXX]<CR><LF>

Field Content

CommandType Command type
Parameter0 First argument
Parameter1 Second argument
ParameterXX XX-th argument

CR Carriage Return (0x0D)
LF Line Feed (0x0A)

®¢ Each field is separated by a comma (0x2C)
# All characters must be ASCII
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5.4 Command List

5.4 .1 List of Reading Commands

5.4.1.1 Common
<Read Commands >

Command
Type | Parameter Content Reading Information
0 1 2
RD |VS Reads version information See “Command
oL Reads option list information Request/Response
CR Custom Result Output Details”
CO | CLF Custom Log File enabled O=disabled, 1=enabled
RFP [Custom Log File] Log File Path Strings
Log File Output Path
IOE [Custom Log File] O=disabled, 1=enabled
Image file output enabled
10C [Custom Log File] 0= Full Color
Image file output color 1= Gray Scale
IOF [Custom Log File] 0= png
Image file output format 1=bmp
2= tiff
RAE [Custom Log File] O=disabled, 1=enabled
RAW data output enabled
ACM Trigger Mode O=External Trigger
2=Free Run
3=0One Shot
4=Repeat
ITP Internal trigger sampling interval Sampling interval [ms]
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5.4.1.2 Angle

[Read Commands]

Command
Type | Parameter Content Reading Information
0 1
RD | AR Angle Measurement Results See “Command
MLT Angle Multi Spot Measurement Request/Response
Results Details”
ASC Angle Multi Spot Count
AS | LAS Automatic Brightness Status
AO | EXT Sensor Camera Exposure Time 0.027~2000
FRA Sensor Camera Frame Rate 0.1~100
Rotation 0=0FF
1= Rotation right 90°
ROT
2 = Rotation right 180°
3 = Rotation right 270°
Mirroring Horizontal 0=OFF
MHE
1= Horizontal Mirroring
Mirroring Vertical 0=OFF
MVE
1= Vertical Mirroring
MAV Number of Averaging Times 2~262144
MAE Averaging Processing Enabled O=disabled. 1=enabled
Cross Section Point 0=0Origin Cursor
CSP
1=Beam Cursor
0]0),¢ Origin Offset X Value -20~20
ooy Origin Offset Y Value -20~20
AAM Auto Aperture Method 0= Area. 1=Luminance
AAE Auto Aperture Enabled O=disabled, 1=enabled
ROE ROI Enabled O=disabled. 1=enabled
ROI X Value (- 3000 to 3000) or (-
RAX 1500 to 1500) if Binning
is enabled
ROI'Y Value (- 3000 to 3000) or (-
RAY 1500 to 1500) if Binning
is enabled
ROI Width (0 to 3000) or (0 to 1500)
RAW
if Binning is enabled
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Command

Type | Parameter Content Reading Information
0 1
RAH ROI Height (0 to 3000) or (0 to 1500)
if Binning is enabled
ANT Angle Type 0= Tilt Angle
1= Beam Angle
AJE Angle Judgement Enabled O=disabled. 1=enabled
Angle Judgement Value If the Angle Type is Tilt
ALV Angle, (0 to 10.0000). If
the Angle Type is Beam
Angle, (0 to 20.0000)
DJE Divergence Judgement Enabled O=disabled. 1=enabled
DJV Divergence Judgement Value 0.0000~1000.0000
BRT Radius Type Judgment 0= D4Sigma or 1/e 2
1= D86
EJE Ellipticity Judgment Enabled O=disabled, 1=enabled
EJV Ellipticity Judgement Value 0.0000~1.0000
OJE Rotation Angle Judgement Enabled O=disabled, 1=enabled
oJv Rotation Angle Judgement Criteria -90.0000~90.0000
Value
OJR Rotation Angle Judgement Value 0.0000~90.0000
Range
PJE Peak Judgment Enabled O=disabled, 1=enabled
PJV Peak Judgement Value 0.0~4095.0
RFP Log File Output Path Log File Path Strings
IOE Image File Output Enabled O=disabled. 1=enabled
RAE RAW Data Output Enabled O=disabled, 1=enabled
10C Image File Output Color 0= Full Color
1= Gray Scale
Image File output format 0= png
IOF 1=bmp
2= tiff
CNM Beam Centroid 0= Area. 1= Intensity
Angle Unit 0= Degree
ANU 1= DegMinSec
2= Milliradian
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Command

Type

Parameter Content Reading Information
0 1
DNE Denoising Enabled O=disabled. 1=enabled
DNT Denoising Threshold Value 1~4095
Number of Decimal Places for the 0~8
DAX
Angle X
Number of Decimal Places for the 0~8
DAY
Angle Y
Number of Decimal Places for the 0~8
DAD
Angle D
DDS Number of Decimal Places for the 0~8
(Beam Divergence) D4Sigma or 1/e?
Number of Decimal Places for the 0~8
DDX (Beam Divergence) D4Sigma or 1/e?
X(M)
Number of Decimal Places for the 0~8
DDY (Beam Divergence) D4Sigma or 1/e?
Y(m)
DDS Number of Decimal Places for the 0~8
(Beam Divergence) D86
Number of Decimal Places for the 0~8
DEL
Ellipticity
Number of Decimal Places for the 0~8
DOR
Rotation Angle Measurement
(Multi Spot) Order 0= Area
1= Angle
MSO
2=Peak
3=Total Count
MSC (Multi Spot) Spot Count 1~100
MSM (Multi Spot) Min Spot Area 1~1023
ACE Adaptive Cal Execution Button Display | O=disabled, 1=enabled
Enabled
BDT Beam Diameter Type 0=D4Sigma
1=1/e?
DOE Orientation Enabled O=disabled, 1=enabled
ocM Rotation Angel Measurement Method | 0= Ellipse Fitting
1= Max Distance Search
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Command

Type

Parameter Content Reading Information
0 1
BIE Binning Enabled O=disabled. 1=enabled
VAA Auto Aperture Display O=disabled, 1=enabled
VCC Centroid Cursor Display O=disabled, 1=enabled
VCS Cross Section Display O=disabled, 1=enabled
VLA Labeling Area Display O=disabled. 1=enabled
VMR Measurement Range Display O=disabled, 1=enabled
VOC Origin Cursor Display O=disabled, 1=enabled
VSA Spot Area Display O=disabled, 1=enabled
ST Spot Area Display Type 0= D4Sigma or 1/e?
1= D86
VRA ROI Area Display O=disabled, 1=enabled
DSN Display Spot Number 0~100
VOu Rotation Angle Cursor Display O=disabled, 1=enabled
Enabled
VAX Angle X Result Display O=disabled, 1=enabled
VAY Angle Y Result Display O=disabled, 1=enabled
VAD Angle D Result Display O=disabled, 1=enabled
VDS (Beam Divergence) D4Sigma or 1/e? O=disabled, 1=enabled
Result Display
VDX (Beam Divergence) D4Sigma or 1/e? O=disabled, 1=enabled
X(M) Result Display
VDY (Beam Divergence) D4Sigma or 1/e? O=disabled, 1=enabled
Y(m) Result Display
VD8 (Beam Divergence) D86 i 57~ O=disabled, 1=enabled
VEL Ellipticity Result Display O=disabled, 1=enabled
VOR Rotation Angle Result Display O=disabled, 1=enabled
VTC Total Count Result Display O=disabled, 1=enabled
VPE Peak Result Display O=disabled, 1=enabled
FAN Font Size for the Angle 0= Small
1= Medium
2= Large
FBD Font Size for the Beam Divergence 0= Small
1= Medium
2= Large
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Command

Type | Parameter

0

1

Content

Reading Information

FBE Font size for the Beam Ellipticity 0= Small
1= Medium
2= Large
FOR Font Size for the Rotation Angle 0= Small
1= Medium
2= Large
Font Size for the Power 0= Small
FPO 1= Medium
2= Large
External Trigger Mode Enabled O=disabled. 1=enabled
TRM s Support discontinued:
Please use ACM.
LDP LD Output Value 0~4095
LDE LD Output Enabled O=disabled, 1=enabled
LAE Automatic Brightness Execution O=disabled, 1=enabled
Enabled
LAV Automatic Brightness Peak Target 1000~3500
Value
LAR Automatic Brightness Peak Target 100~1000
Range
LRV Reflectance of the target 0.05~100
UPV Adopt previous convergence values O=disabled, 1=enabled
used in auto-brightness adjustment
LDPW output settings used in auto- 0=Auto
brightness adjustment 1=Low
LSM 2=Standard
3=Medium
4=High
5=User Specified
LE] Initial Exposure Time Value applied in | 0.1~2000
the Automatic Brightness
maximum value of exposure time 0.1~2000
LEX applied in automatic brightness
LEN minimum value of exposure time 0.1~2000

applied in automatic brightness
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Command

Type

Parameter

0

1

Content

Reading Information

L] LD Initial Output Value Applied in the 0~4095
Automatic Brightness

LLX LD Maximum Output Value Applied in | 0~4095
the Automatic Brightness

LLN LD Minimum Output Value Applied in 0~4095

the Automatic Brightness
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5.4.1.3 Profile

[Read Commands]

Command
Type | Parameter Content Reading Information
0 1
RD | PR Profile Measurement Results See “Command
MLT Profile Multi Spot Measurement Request/Response
Results Details”
PSC Profile Multi Spot Count
PS | LAS Automatic Brightness Status
PO | EXT Sensor Camera Exposure Time 0.027~2000
FRA Sensor Camera Frame Rate 0.1~100
Rotation 0=0FF
1= Rotation right 90°
ROT
2 = Rotation right 180°
3 = Rotation right 270°
Mirroring Horizontal 0=OFF
MHE
1= Horizontal Mirroring
Mirroring Vertical 0=OFF
MVE
1= Vertical Mirroring
MAV Number of Averaging Times 2~262144
MAE Averaging Processing Enabled O=disabled. 1=enabled
Cross Section Point 0=0Origin Cursor
CSP
1=Beam Cursor
O0OX Origin Offset X Value -20~20
(0]0)'4 Origin Offset Y Value -20~20
AAM Auto Aperture Method 0= Area. 1= Luminance
AAE Auto Aperture Enabled O=disabled. 1=enabled
ROE ROI Enabled O=disabled. 1=enabled
ROI X Value (- 3000 to 3000) or (-
RAX 1500 to 1500) if Binning
is enabled
ROI'Y Value (- 3000 to 3000) or (-
RAY 1500 to 1500) if Binning
is enabled
ROI Width (0 to 3000) or (0 to 1500)
RAW
if Binning is enabled
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Command

Type | Parameter Content Reading Information
0 1
RAH ROI Height (0 to 3000) or (0 to 1500)
if Binning is enabled
CJE Centroid Judgement Enabled O=disabled. 1=enabled
CJv Centroid Judgement Value 0~20.0000
JDE Judgement Diameter B4/ O=disabled. 1=enabled
DJV Judgement Diameter ¥/ E & 0.0000~20.0000
DJT Judgement Diameter Type 0= D4Sigma or 1/e 2
1= D86
EJE Ellipticity Judgment Enabled O=disabled. 1=enabled
EJV Ellipticity Judgement Value 0.0000~1.0000
OJE Rotation Angle Judgement Enabled O=disabled. 1=enabled
oJv Rotation Angle Judgement Criteria -90.0000~90.0000
Value
OJR Rotation Angle Judgement Value 0.0000~90.0000
Range
LJE Line Position Judgment Enabled O=disabled. 1=enabled
LJV Line Position Judgment value -20.0000~20.0000
PJE Peak Judgment Enabled O=disabled. 1=enabled
PJV Peak Judgement Value 0.0~4095.0
RFP Log File Output Path Log File Path Strings
IOE Image File Output Enabled O=disabled. 1=enabled
RAE RAW Data Output Enabled O=disabled, 1=enabled
10C Image File Output Color 0= Full Color
1= Gray Scale
Image File output format 0= png
IOF 1=bmp
2= tiff
CNM Beam Centroid 0= Area. 1= Intensity
LNU Length Unit 0= Millimeter
1= Micrometer
DNE Denoising Enabled O=disabled. 1=enabled
DNT Denoising Threshold Value 1~4095
DCX Number of Decimal Places for the 0~8

Centroid X
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Command

Type

Parameter Content Reading Information
0 1
bCY Number of Decimal Places for the 0~8
Centroid Y
bCD Number of Decimal Places for the 0~8
Centroid D
Number of Decimal Places for the 0~8
bbs (Beam Divergence) D4Sigma or 1/e?
Number of Decimal Places for the 0~8
DDX (Beam Divergence) D4Sigma or 1/e?
X(M)
Number of Decimal Places for the 0~8
DDY (Beam Divergence) D4Sigma or 1/e?
Y(m)
DDS Number of Decimal Places for the 0~8
(Beam Divergence) D86
DEL Number of Decimal Places for the 0~8
Ellipticity
DOR Number of Decimal Places for the 0~8
Rotation Angle Measurement
DLP Number of Decimal Places for the Line | 0~8
Position Measurement
(Multi Spot) Order 0= Area
MSO 1= Angle
2=Peak
3=Total Count
MSC (Multi Spot) Spot Count 1~100
MSM (Multi Spot) Min Spot Area 1~1023
ACE Adaptive Cal Execution Button Display | O=disabled. 1=enabled
Enabled
BDT Beam Diameter Type 0=D4Sigma
1=1/e?
DOE Orientation Enabled O=disabled. 1=enabled
OCM Rotation Angel Measurement Method | 0= Ellipse Fitting
1= Max Distance Search
LPE Line Position Measurement Enabled O=disabled. 1=enabled
LPT Line Position measurement -30~300
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Command

Type

Parameter Content Reading Information
0 1
straightness Threshold
BIE Binning Enabled O=disabled. 1=enabled
VAA Auto Aperture Display O=disabled, 1=enabled
VCC Centroid Cursor Display O=disabled, 1=enabled
VCS Cross Section Display O=disabled, 1=enabled
VLA Labeling Area Display O=disabled, 1=enabled
VMR Measurement Range Display O=disabled, 1=enabled
VOC Origin Cursor Display O=disabled, 1=enabled
VSA Spot Area Display O=disabled, 1=enabled
ST Spot Area Display Type 0= D4Sigma or 1/e?
1= D86
VRA ROI Area Display O=disabled, 1=enabled
VOu Rotation Angle Cursor Display O=disabled, 1=enabled
Enabled
VLC Line Position Cursor Display O=disabled, 1=enabled
DSN Display Spot Number 0~100
VCX Centroid X Result Display O=disabled, 1=enabled
VCY Centroid Y Result Display O=disabled, 1=enabled
VCD Centroid D Result Display O=disabled, 1=enabled
VDS (Beam Diameter) D4Sigma or 1/e? O=disabled, 1=enabled
Result Display
VDX (Beam Diameter) D4Sigma or 1/e? O=disabled, 1=enabled
X(M) Result Display
VDY (Beam Diameter) D4Sigma or 1/e? O=disabled, 1=enabled
Y(m) Result Display
VD8 (Beam Diameter) D86 Result Display | O=disabled, 1=enabled
VEL Ellipticity Result Display O=disabled, 1=enabled
VOR Rotation Angle Result Display O=disabled, 1=enabled
VLP Line Position Result Display O=disabled, 1=enabled
VTC Total Count Result Display O=disabled, 1=enabled
VPE Peak Result Display O=disabled, 1=enabled
FCE Font Size for the Centroid 0= Small
1= Medium
2= Large
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Command

Type

Parameter Content Reading Information
0 1
FBD Font Size for the Beam Diameter 0= Small
1= Medium
2= Large
FBE Font Size for the Beam Ellipticity 0= Small
1= Medium
2= Large
FOR Font Size for the Rotation Angle 0= Small
1= Medium
2= Large
FLP Font Size for the Line Position 0= Small
1= Medium
2= Large
Font Size for the Power 0= Small
FPO 1= Medium
2= Large
External Trigger Mode Enabled O=disabled. 1=enabled
TRM #Support discontinued:
Please use ACM.
LAE Automatic Brightness Execution O=disabled. 1=enabled
Enabled
LAV Automatic Brightness Peak Target 1000~3500
Value
LAR Automatic Brightness Peak Target 100~1000
Range
LRV Reflectance of the target 0.05~100
UPV Adopt previous convergence values O=disabled. 1=enabled
used in auto-brightness adjustment
LE] Initial Exposure Time Value applied in | 0.1~2000
the Automatic Brightness
LEX maximum value of exposure time 0.1~2000
applied in automatic brightness
LEN minimum value of Exposure time 0.1~2000
applied in the Automatic Brightness

140




5.4.2 List of Write Commands
54.2.1 Common

<Write Commands >

Command Content
Type Parameter
0 1 2
WR oL |*1 *1 ! See “Command
Request/Response Details”
CO | CLF O=disabled Custom Log File enabled
1=enabled
RFP Log File Path [Custom Log File]
Strings Log File Output Path
IOE O=disabled [Custom Log File]
1=enabled Image file output enabled
I0C 0= Full Color [Custom Log File]
1= Gray Scale Image file output color
IOF 0= png [Custom Log File]
1=bmp Image file output format
2= {iff
RAE O=disabled [Custom Log File]
1=enabled RAW data output enabled
ACM O=External Trigger Trigger Mode
2=Free Run
3=0One Shot
4=Repeat
ITP 100~1000 Internal trigger sampling interval
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5.4.2.2 Angle

< Write Commands >

Command
Type Parameter Content
0 1 2
WR AO | EXT 0.027~2000 Sensor Camera Exposure Time
FRA 0.1~100 Sensor Camera Frame Rate
0=OFF Rotation
1= Rotation right 90°
2 = Rotation right
ROT
180°
3 = Rotation right
270°
0=OFF Mirroring Horizontal
MHE 1= Horizontal
Mirroring
0=OFF Mirroring Vertical
MVE
1= Vertical Mirroring
MAV 2~262144 Number of Averaging Times
O=disabled. Averaging Processing Enabled
MAE
1=enabled
0=COrigin Cursor Cross Section Point
CSP
1=Beam Cursor
00X -20~20 Origin Offset X Value
ooy -20~20 Origin Offset Y Value
0= Area Auto Aperture Method
AAM
1= Luminance
O=disabled, Auto Aperture Enabled
AAE
1=enabled
O=disabled, ROI Enabled
ROE
1=enabled
(- 3000 to 3000) or (- ROI X Value
RAX 1500 to 1500) if
Binning is enabled
(- 3000 to 3000) or (- ROI Y Value
RAY 1500 to 1500) if
Binning is enabled
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Command

Type

Parameter Content
0 1 2
(0 to 3000) or (0 to ROI Width
RAW 1500) if Binning is
enabled
(0 to 3000) or (0 to ROI Height
RAH 1500) if Binning is
enabled
ANT 0= Tilt Angle Angle Type
1= Beam Angle
O=disabled. Angle Judgement Enabled
AJE 1=enabled
If the Angle Type is Angle Judgement Value
Tilt Angle, (0 to
ALV 10.0000). If the
Angle Type is Beam
Angle, (0 to
20.0000)
DJE O=disabled. Divergence Judgement Enabled
1=enabled
DJV 0.0000~1000.0000 Divergence Judgement Value
BRT 0= D4Sigma or 1/e 2 Radius Type Judgment
1= D86
EJE O=disabled. Ellipticity Judgment Enabled
1=enabled
EJV 0.0000~1.0000 Ellipticity Judgement Value
OJE O=disabled. Rotation Angle Judgement Enabled
1=enabled
oJv -90.0000~90.0000 Rotation Angle Judgement Criteria Value
OJR 0.0000~90.0000 Rotation Angle Judgement Value Range
PJE O=disabled. Peak Judgment Enabled
1=enabled
PJV 0.0~4095.0 Peak Judgement Value
RFP Log File Path Strings Log File Output Path
IOE O=disabled, Image File Output Enabled
1=enabled
RAE O=disabled. RAW Data Output Enabled
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Command

Type

Parameter Content
0 1 2
1=enabled
10C 0= Full Color Image File Output Color
1= Gray Scale
0= png Image File output format
IOF 1=bmp
2= tiff
CNM 0=Area. 1= Beam Centroid
Intensity
0= Degree Angle Unit
ANU 1= DegMinSec
2= Milliradian
DNE O=disabled. Denoising Enabled
1=enabled
DNT 1~4095 Denoising Threshold Value
DAX 0~8 Number of Decimal Places for the Angle X
DAY 0~8 Number of Decimal Places for the Angle Y
DAD 0~8 Number of Decimal Places for the Angle D
DDS 0~8 Number of Decimal Places for the (Beam
Divergence) D4Sigma or 1/e?
0~8 Number of Decimal Places for the (Beam
DDX Divergence) D4Sigma or 1/e?
X(M)
0~8 Number of Decimal Places for the (Beam
DDY Divergence) D4Sigma or 1/e?
Y(m)
DDS 0~8 Number of Decimal Places for the (Beam
Divergence) D86
DEL 0~8 Number of Decimal Places for the Ellipticity
DOR 0~8 Number of Decimal Places for the Rotation
Angle Measurement
0= Area (Multi Spot) Order
MSO 1= Angle
2=Peak
3=Total Count
MSC 1~100 (Multi Spot) Spot Count
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Command

Type Parameter Content
0 1 2
MSM 1~1023 (Multi Spot) Min Spot Area
ACE O=disabled. Adaptive Cal Execution Button Display
1=enabled Enabled
BDT 0=D4Sigma Beam Diameter Type
1=1/e?
O=disabled. Orientation Enabled
DOE
1=enabled
0= Ellipse Fitting Rotation Angel Measurement Method
OCM 1= Max Distance
Search
BIE O=disabled, Binning Enabled
1=enabled
O=disabled, Auto Aperture Display
VAA
1=enabled
O=disabled, Centroid Cursor Display
VCC
1=enabled
O=disabled, Cross Section Display
VCS
1=enabled
O=disabled, Labeling Area Display
VLA
1=enabled
O=disabled, Measurement Range Display
VMR
1=enabled
O=disabled, Origin Cursor Display
VOC
1=enabled
O=disabled, Spot Area Displa
VSA p play
1=enabled
ST 0= D4Sigma or 1/e? Spot Area Display Type
1=D86
O=disabled. ROI Area Display
VRA
1=enabled
DSN 0~100 Display Spot Number
VOU O=disabled, Rotation Angle Cursor Display Enabled
1=enabled
O=disabled. Angle X Result Display
VAX
1=enabled
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Command

Type Parameter Content
0 1 2

VAY O=disabled. Angle Y Result Display
1=enabled

VAD O=disabled. Angle D Result Display
1=enabled

VDS O=disabled, (Beam Divergence) D4Sigma or 1/e?
1=enabled Result Display

VDX O=disabled, (Beam Divergence) D4Sigma or 1/e?
1=enabled X(M) Result Display

VDY O=disabled. (Beam Divergence) D4Sigma or 1/e?
1=enabled Y(m) Result Display

VD8 O=disabled, (Beam Divergence) D86 Result Display
1=enabled

VEL O=disabled, Ellipticity Result Display
1=enabled

VOR O=disabled, Rotation Angle Result Display
1=enabled

VTC O=disabled, Total Count Result Display
1=enabled

VPE O=disabled, Peak Result Display
1=enabled

FAN 0= Small Font Size for the Angle
1= Medium
2= Large

FBD 0= Small Font Size for the Beam Divergence
1= Medium
2= Large

FBE 0= Small Font size for the Beam Ellipticity
1= Medium
2= Large

FOR 0= Small Font Size for the Rotation Angle
1= Medium
2= Large
0= Small Font Size for the Power

FPO 1= Medium
2= Large
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Command

Type

Parameter Content
0 1 2
TRM O=disabled. External Trigger Mode Enabled
1=enabled S Support discontinued: Please use ACM.
LDP 0~4095 LD Output Value
L DE O=disabled. LD Output Enabled
1=enabled
O=disabled, Automatic Brightness Execution Enabled
LAE 1=enabled
LAV 1000~3500 Automatic Brightness Peak Target Value
LAR 100~1000 Automatic Brightness Peak Target Range
LRV 0.05~100 Reflectance of the target
UPV O=disabled. Adopt previous convergence values used in
1=enabled auto-brightness adjustment
0=Auto LDPW output settings used in auto-
1=Low brightness adjustment
LSM 2=Standard
3=Medium
4=High
5=User Specified
LE| 0.1~2000.000 Initial Exposure Time Value applied in the
Automatic Brightness
LEX 0.1~2000.000 maximum value of exposure time applied in
automatic brightness
LEN 0.1~2000.000 minimum value of exposure time applied in
automatic brightness
LLI 0~4095 LD Initial Output Value Applied in the
Automatic Brightness
LLX 0~4095 LD Maximum Output Value Applied in the
Automatic Brightness
LLN 0~4095 LD Minimum Output Value Applied in the
Automatic Brightness
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5.4.2.3 Profile

< Write Commands >

Command
Type Parameter Content
0 1 2
WR PO | EXT | 0.027~2000 Sensor Camera Exposure Time
FRA | 0.1~100 Sensor Camera Frame Rate
0=OFF Rotation
1= Rotation right 90°
ROT
2 = Rotation right 180°
3 = Rotation right 270°
0=0OFF Mirroring Horizontal
MHE
1= Horizontal Mirroring
0=0OFF Mirroring Vertical
MVE
1= Vertical Mirroring
MAV | 2~262144 Number of Averaging Times
MAE | O=disabled. 1=enabled Averaging Processing Enabled
0=Origin Cursor Cross Section Point
CSP
1=Beam Cursor
00X | -20~20 Origin Offset X Value
00y | -20~20 Origin Offset Y Value
0= Area Auto Aperture Method
AAM
1= Luminance
AAE | O=disabled. 1=enabled Auto Aperture Enabled
ROE | O=disabled. 1=enabled ROI Enabled
(- 3000 to 3000) or (- ROI X Value
RAX | 1500 to 1500) if Binning
is enabled
(- 3000 to 3000) or (- ROI'Y Value
RAY | 1500 to 1500) if Binning
is enabled
(0 to 3000) or (0 to 1500) ROI Width
RAW
if Binning is enabled
(0 to 3000) or (0 to 1500) ROI Height
RAH
if Binning is enabled
CJE | O=disabled. 1=enabled Centroid Judgement Enabled
CJv | 0~20.0000 Centroid Judgement Value
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Command

Type Parameter

Content

0 1 2
JDE | O=disabled. 1=enabled Diameter Judgement Enabled
DJV | 0.0000~20.0000 Diameter Judgement Value
DT 0= D4Sigma or 1/e 2 Diameter Judgement Type
1= D86
EJE | O=disabled. 1=enabled Ellipticity Judgment Enabled
EJV | 0.0000~1.0000 Ellipticity Judgement Value
OJE | O=disabled. 1=enabled Rotation Angle Judgement Enabled
OJV | -90.0000~90.0000 Rotation Angle Judgement Criteria
Value
OJR | 0.0000~90.0000 Rotation Angle Judgement Value Range
LJE | O=disabled. 1=enabled Line Position Judgment Enabled
LJV | -20.0000~20.0000 Line Position Judgment value
PJE | O=disabled. 1=enabled Peak Judgment Enabled
PJV | 0.0~4095.0 Peak Judgement Value
RFP | 260 Words Log File Output Path
IOE | O=disabled, 1=enabled Image File Output Enabled
RAE | O=disabled, 1=enabled RAW Data Output Enabled
0C 0= Full Color Image File Output Color
1= Gray Scale
0= png Image File output format
IOF 1=bmp
2= tiff
CNM | 0= Area. 1= Intensity Beam Centroid
LNU 0= Millimeter Length Unit
1= Micrometer
DNE | O=disabled. 1=enabled Denoising Enabled
DNT | 1~4095 Denoising Threshold Value
DCX 0~8 Number of Decimal Places for the
Centroid X
bCY 0~8 Number of Decimal Places for the
Centroid Y
DCD 0~8 Number of Decimal Places for the
Centroid D
DDS | 0~8 Number of Decimal Places for the
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Command

Type

Parameter Content
0 1 2
(Beam Divergence) D4Sigma or 1/e?
0~8 Number of Decimal Places for the
DDX (Beam Divergence) D4Sigma or 1/e?
X(M)
0~8 Number of Decimal Places for the
DDY (Beam Divergence) D4Sigma or 1/e?
Y(m)
0~8 Number of Decimal Places for the
bb8 (Beam Divergence) D86
DEL 0~8 Number of Decimal Places for the
Ellipticity
DOR 0~8 Number of Decimal Places for the
Rotation Angle Measurement
DLP 0~8 Number of Decimal Places for the Line
Position Measurement
0= Area (Multi Spot) Order
MSO 1= Angle
2=Peak
3=Total Count
MSC | 1~100 (Multi Spot) Spot Count
MSM | 1~1023 (Multi Spot) Min Spot Area
ACE O=disabled. 1=enabled Adaptive Cal Execution Button Display
Enabled
BDT | 0=D4Sigma Beam Diameter Type
1=1/e?
DOE | O=disabled. 1=enabled Orientation Enable
oCM 0= Ellipse Fitting Rotation Angel Measurement Method
1= Max Distance Search
LPE | O=disabled. 1=enabled Line Position Measurement Enabled
LPT -30~300 Line Position measurement straightness
Threshold
BIE O=disabled, 1=enabled Binning Enabled
VAA | O=disabled, 1=enabled Auto Aperture Display
VCC | O=disabled, 1=enabled Centroid Cursor Display

150



Command

Type

Parameter Content
0 1 2
VCS | O=disabled. 1=enabled Cross Section Display
VLA | O=disabled. 1=enabled Labeling Area Display
VMR | O=disabled. 1=enabled Measurement Range Display
VOC | O=disabled, 1=enabled Origin Cursor Display
VSA | O=disabled, 1=enabled Spot Area Display
ST 0= D4Sigma or 1/e? Spot Area Display Type
1= D86
VRA | O=disabled. 1=enabled ROI Area Display
DSN | 0~100 Display Spot Number
VOU | O=disabled, 1=enabled Rotation Angle Cursor Display Enabled
VLC | O=disabled, 1=enabled Line Position Cursor Display
VCX | O=disabled, 1=enabled Centroid X Result Display
VCY | O=disabled, 1=enabled Centroid Y Result Display
VCD | O=disabled, 1=enabled Centroid D Result Display
VDS O=disabled. 1=enabled (Beam Diameter) D4Sigma or 1/e?
Result Display
VDX O=disabled. 1=enabled (Beam Diameter) D4Sigma or 1/e?
X(M) Result Display
VDY | O=disabled, 1=enabled (Beam Diameter) D4Sigma or 1/e?
Y(m) Result Display
VD8 | O=disabled, 1=enabled (Beam Diameter) D86 Result Display
VEL | O=disabled, 1=enabled Ellipticity Result Display
VOR | O=disabled, 1=enabled Rotation Angle Result Display
VLP | O=disabled, 1=enabled Line Position Result Display
VTC | O=disabled, 1=enabled Total Count Result Display
VPE | O=disabled, 1=enabled Peak Result Display
FCE | 0= Small Font Size for the Centroid
1= Medium
2= Large
FBD | 0= Small Font Size for the Beam Diameter
1= Medium
2= Large
FBE | 0= Small Font Size for the Beam Ellipticity
1= Medium
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Command

Type

Parameter Content
0 1 2
2= Large
FOR | 0= Small Font Size for the Rotation Angle
1= Medium
2= Large
FLP | 0= Small Font Size for the Line Position
1= Medium
2= Large
0= Small Font Size for the Power
FPO | 1= Medium
2= Large
O=disabled. 1=enabled External Trigger Mode Enabled
TRM s Support discontinued: Please use
ACM.
LAE O=disabled, 1=enabled Automatic Brightness Execution
Enabled
LAV | 1000~3500 Automatic Brightness Peak Target Value
LAR 100~1000 Automatic Brightness Peak Target
Range
LRV | 0.05~100 Reflectance of the target
UPV O=disabled. 1=enabled Adopt previous convergence values
used in auto-brightness adjustment
LE| 0.1~2000.000 Initial Exposure Time Value applied in
the Automatic Brightness
0.1~2000.000 maximum value of exposure time
HEX applied in automatic brightness
LEN 0.1~2000.000 minimum value of Exposure time
applied in the Automatic Brightness
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5.4 3 List of Execution Commands

5.4.3.1 Common

< Execution Commands >

Command
Type Parameter Content
0 1 2 3
EX SV Save Options
RO Output Measurement Log
CM | STA Start Measurement
STO Stop Measurement
ST STA Start Streaming
STO Stop Streaming
SD Exit application during background operation
oS Single measurement
5.4.3.2 Angle

< Execution Commands >

Command
Type Parameter Content
0 1 2 3
EX AL Automatic Brightness for the Angle Measurement
AR | MSN 1~100 Angle Main Spot Number Switching
AZ Angle Zero Set
5.4.3.1 Profile

< Execution Commands >

Command
Type Parameter Content
0 1 2 3
EX PL Automatic Brightness for the Profile
Measurement
PR | MSN 1~100 Profile Main Spot Number Switching
Pz Profile Zero Set
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5.4 4 List of Error Commands

< Error Commands >

Command
Type Parameter Content
0 1 2 3
ER — 1 System Error
2 Setting Data Error
3 Command Format Error
4 Execution Error
5 State Error
7 Sensor Disconnection Error
8 Timeout Error
9 Unsupported

*See Command Request/Response Details
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5.5 Command Request/Response Details
5.5.1 Reading
5.5.1.1 Common

Version Information
<Request>
R|{D|,|V|S|CR|LF

<Response>
R|{D|,[™],]*],]*3]|CR LF

1 . Major number

*2 1 Minor number

*3 : Build number

Option List Information
<Request>
R|{D|,|O|L|CR|LF

<Response>
R|{D|,|™|,|®],]|®|CR LF

*1 . Number of option lists
**2 : Option name (includes many option names as there are option lists, separated with commas)

*3 @ Index indicating selected options
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Custom Result Output Measurement results
<Request>
R|{D|,|C|R|CR|LF

<Response>
R|D|,|®|,|%2],|#3|,|%|,|%| - |CR|LF
*1 : Frame No. (Angle)
#2 1 Measurement date and time (Angle)
*3 : Frame No. (Profile)
*4 . Measurement date and time (Profile)

5 : Measurement results (the measurement results selected in Custom Result under Option settings are

included and separated by “,”)

Common Option
<Request>
RID|,|C|O]|,|™ |CR|LF

*1 : See List of Reading Commands

<Response>
RID|,|™ |CR LF

1 : Currently configured option settings (See List of Reading Commands)
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5.5.1.2 Angle

Measurement results

<Request>

RI{D|,|A|R|CR LF

<Response>

RID/|,|™|,|*®2],]™3 6 |, | ™7 | CR | LF
*1: Tilt Angle/Beam Angle: Angle X measurement value.

2
3
4.
5
*6:
=T
*8:
9
*10: Beam: Peak value.

*11: Judgement: Tilt angle (D) judgement result (OK / NG).
%12: Judgement: Beam divergence judgement result (OK / NG).

Tilt Angle/Beam Angle: Angle Y measurement value.

Tilt Angle/Beam Angle: Angle D measurement value.

Beam Divergence: D4Sigma measurement value.

Beam Divergence: D4Sigma X(M) measurement value.

Beam Divergence: D4Sigma Y (m) measurement value.

Beam Divergence: D86 measurement value.

Beam Ellipticity measurement value.

Beam: Total count value.

*13: Judgement: Ellipticity judgement result (OK / NG).
*14: Judgement: Peak judgement result (OK / NG).

*15: Angle Unit (degree / DegMinSec / milli-radian).
*16: Orientation measurement results.
*17: Orientation judgement result.

157



Multi Spot Measurement Results
<Request>
RID|,|A|R|,[M|L|T|,|™|,|™|CR]|LF
1 & Acquisition Start Spot Number (1 to 100).
*2 . Consecutive Spot Count to Read from™1 (1 to 100).

<Response>
RID|,|™3|,|™]|,|* ]| - |™9]|%20|CR|LF

*3:Tilt Angle / Beam Angle: Angle X measurement value.

*4: Tilt Angle / Beam Angle: Angle Y measurement value.

*#5: Tilt Angle / Beam Angle: Angle D measurement value.

*6: Beam Divergence: D4Sigma or 1/e2 measurement value.

*7: Beam Divergence: D4Sigma X(M) or 1/e2 X(M) measurement value.
*8: Beam Divergence: D4Sigma Y (m) or 1/e2 Y(m) measurement value.
*9: Beam Divergence: D86 measurement value.

*10: Beam Ellipticity measurement value.

*11: Beam: Total Count value.

*12: Beam: Peak value.

#13: Judgement: Tilt Angle (D) judgement result (OK / NG).

*14: Judgement: Beam Divergence judgement result (OK / NG).

*15: Judgement: Ellipticity judgement result (OK / NG).

*16: Judgement: Peak judgement result (OK / NG).

*17: Angle Unit (degree / DegMinSec / milli-radian).

*18: Orientation measurement value.

*19: Judgement : Orientation judgement result (OK / NG).

#20: Measurement Results of the *3 to %19 specified in *2,

(The specified number of results will be included, separated by “”).

Multi Spot Measurement Spot Number
<Request>
R|D|,|lA|R|,|A|S|C|CR|LF

<Response>
RID|,|™ |CR LF
*1 1 Spot Count (0 to 100).
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Auto Brightness Control Status

<Request>
R|ID|,|A|S|,|L|A|S|CR]|LF
<Response>

RID|,|™ |CR LF

1 ! Dimming status

("0" = dimming complete, "1" = dimming in process, "2" = dimming failed, "3" = dimming not started)

Angle Option
<Request>
RID|,|A|O|,|™ |CR|LF

*1 : See List of Reading Commands

<Response>

R

D

’

1

CR

LF

*1 : Currently configured option settings (See List of Reading Commands)

159



5.5.1.3 Profile

Measurement Results
mMeasurement Results (Image Processing Mode = Disabled)
<Request>

R|{D|,|P|R|CR|LF

<Response>
RID|,[®1|,|®2|,|*3] - |™6]|,|™7|CR|LF
*1: Beam Centroid: Centroid X measurement value.

*2: Beam Centroid: Centroid Y measurement value.

*3: Beam Centroid: Centroid D measurement value.

*4: Beam Diameter: D4Sigma measurement value.

*5: Beam Diameter: D4Sigma X(M) measurement value.
*6: Beam Diameter:D4Sigma Y(m) measurement value.
*7: Beam Diameter: D86 measurement value.

*8: Beam Ellipticity measurement value.

*9: Beam: Total Count value.

*10: Beam: Peak value.

*11: Judgement: Centroid (D) judgement result (OK / NG).
*12: Judgement: Diameter judgement result (OK / NG).
*13: Judgement: Ellipticity judgement result (OK / NG).
*14: Judgement: Peak judgement result (OK / NG).

*15: Distance unit (Millimeter / Micrometer).

*16: Orientation measurement value.

®17: Judgement : Orientation judgement result (OK / NG).
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mMeasurement Results (Image Processing Mode = Enabled)

<Request>

R

D

P

CR

LF

<Response>

R

D

P

M

’

1

#2

%3

10

11

CR

LF

1

“8

11

Beam Centroid: Centroid Y measurement value.
Beam Centroid: Centroid D measurement value.
Line Position : Line X measurement value.

Line Position : Line Y measurement value.
Beam: Total count value.

Beam: Peak value.

: Judgement: Line Position judgement result (OK / NG).
*10 : Judgement: Peak judgement result (OK / NG).

: Beam Centroid: Centroid X measurement value.
.
*3 .
x4
x5 .
%6 -
7
: Judgement: Centroid(D) judgement result (OK / NG).

: Distance unit (Millimeter / Micrometer).
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Multi Spot Measurement Results

mMeasurement Results (Image Processing Mode = Disabled)

<Request>

R

D

P

R

, | M

LT

’

4

’

#2

CR

LF

*1: Acquisition Start Spot Number (1 to 100).

#2: Consecutive Spot Count to Read from 3¢1 (1 to 100).

<Response>

R

D

#3

’

4

’

#5

#19

#20

CR

LF

*3:
*4:
x5
*6:
T
*8:
*9:
*10:

Beam Ellipticity measurement value.

*11: Beam: Total count value.

#12:
#13:
#14:
#15:
#16:
T
#18:
#10:
#20:

results will be included, separated by “”).

Beam: Peak value.

Beam Diameter: D86 measurement value.

Beam Centroid: Centroid X measurement value.
Beam Centroid: Centroid Y measurement value.
Beam Centroid: Centroid D measurement value.
Beam Diameter: D4Sigma measurement value.

Beam Diameter: D4Sigma X(M) measurement value.
Beam Diameter: D4Sigma Y(m) measurement value.

Judgement: Centroid(D) judgement result (OK / NG).
Judgement: Diameter judgement result (OK / NG).

Judgement: Ellipticity judgement result (OK / NG).

Judgement: Peak judgement result (OK / NG).

Distance unit (Millimeter / Micrometer).

Orientation measurement value.

Judgement : Orientation judgement result (OK / NG).

Measurement Results of *3 to *19 for the Number Specified in *2 (The specified number of
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mMeasurement Results (Image Processing Mode = Enabled)

<Request>

R

D ’

P

R ’

M|L

T

’

*

’

#2

CR

LF

1 . Acquisition Start Spot Number (1 to 100).

2 . Consecutive Spot Count to Read from?3%1 (1 to 100).

<Response>

R

D ’

P|M

b >:<.3

¥4

#5

#13

14

CR

LF

3
4
5
6
7
g
9 .
10
11
12
13
14

Beam Centroid: Centroid X measurement value.
Beam Centroid: Centroid Y measurement value.

Beam: Total count value.

Beam: Peak value.

: Judgement: Centroid(D) judgement result (OK / NG).
: Judgement: Line Position judgement result (OK / NG).
: Judgement: Peak judgement result (OK / NG).

: Line Position : Line X measurement value.
: Line Position : Line Y measurement value.

: Distance unit (Millimeter / Micrometer).

: Beam Centroid: Centroid D measurement value.

: Measurement Results of 3 to *13 for the Number Specified in *2 (The specified number of

results will be included, separated by “”).

Multi Spot Measurement Spot Number

<Request>
RID|,|P|R|,|P|S|C|CR|LF
<Response>

RID|,|™ |CR LF

1 1 Spot Count (1 to 100).
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Auto Brightness Control Status

<Request>
R|D|,|P|S|,|L|A|S|CR]|LF
<Response>

RID|,|™ |CR LF

*1: Dimming status

("0" = dimming complete, "1" = dimming in process, "2" = dimming failed, "3" = dimming not started).

Profile Option

<Request>

RID|,|P

O ’

#

#2

#3

CR

LF

*9,%2 *3 ! See List of Reading Commands

<Response>

R|D|,|™

CR

LF

*1 : Currently configured option settings (See List of Reading Commands)
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5.5.2 Writing
5.5.2.1 Common

Option List
<Request>
W|R|,|O|L|,|™ ™ |CR|LF

*1 . Option list Index number

<Response>
W|R|CR |LF

Common Option
<Request>

WI[R|,|C|O]|,|™|,|™],|™"]|CR

LF

*9,%2 *3 ! See List of Writing Commands

<Response>
W|R|CR|LF

5.5.2.2 Angle

Angle Option
<Request>
WIR|,|A[O|,|™|,|™®|CR|LF

*1,%2 : See List of Writing Commands

<Response>
W|R|CR|LF
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5.5.2.3 Profile

Profile Option

<Request>

W

R

P

o)

#

#2

3

%4

CR

LF

*9,%2 %3,%4 . See List of Writing Commands

<Response>

W

R

CR

LF
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5.5.3 Execution

5.5.3.1 Common
Option Save

<Request>

E

X

S

CR

LF

<Response>

E

X

CR

LF

Measurement Results Log Output

E

X

R

)

CR

LF

<Response>

E

X

CR

LF

Measurement Start / Stop

<Start Request>

E

X

C

M

CR

LF

<Stop Request>

E

X

C

M

CR

LF

<Response>

E

X

CR

LF
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Streaming Start / Stop
<Start Request>
E|X|,|S|T|,|S|T|A|CR|LF

<Stop Request>
E|X|,|S|T|,|S|T|O|CR|LF

<Response>
E|X|CR|LF

Application Close (Background Operation)
<Request>
E|X|,|S|D|CR|LF

<Response>
E|X|CR|LF

Single Measurement <Request>
E|X|,|O|S|CR|LF

<Response>
E|X|CR|LF
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5.5.3.2Angle
Auto Brightness Control (Tune)

<Request>

E

X

A

CR

LF

<Response>

E

X

CR

LF

Main Spot Number Switch
<Request>

E

X

A

R

M

S

N

#

CR

LF

1 1 Main Spot Number(1~100)

<Response>

E

X

CR

LF

Zero Set
<Request>

E

X

A

CR

LF

<Response>

E

X

CR

LF
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5.5.3.3 Profile
Auto Brightness Control (Tune)

<Request>

E

X

P

CR

LF

<Response>

E

X

CR

LF

Main Spot Number Switch
<Request>

E

X

P

R

M

S

N

#

CR

LF

1 1 Main Spot Number(1~100)

<Response>

E

X

CR

LF

Zero Set
<Request>

E

X

P

CR

LF

<Response>

E

X

CR

LF
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5.5.4 Error Commands

When a command was not successfully received or could not be executed, the Products will return
error information in the following format.

<Error Response>

E

X

1

CR

LF

The error codes appear in *1 as below.

"-1": System Error

- The command could not be processed successfully. (Please contact support.)

"2": Setting Data Error

- Value outside setting range was set.

"3": Command Format Error
- Number of commas from header to [CRLF] does not match.
- Command not in command list, or non-alphanumeric characters.

- Text after header includes characters not in list above.

"4": Execution Error

- The command could not be executed successfully.

"5": State Error

- The command cannot be accepted due to the current configuration or operating state.

u7!1 :

- Communication with the sensor was lost.

“8” :

- Processing was not completed within the specified time.

ugu :

Sensor Disconnection Error

Timeout Error

Unsupported

- Support has ended.
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6 System Log

6.1 System Log List

System Log

Details

Angle view initialize succeeded.

Angle screen initialization was successful. Measurement

starts normally.

Profile view initialize succeeded.

Profile screen initialization was successful.

Measurement starts normally.

Angle view initialize failed. Please check
the connection with the Suruga
OptGauge.

Angle screen initialization failed.
Check the sensor head and computer connection.

Profile view initialize failed. Please check
the connection with the Suruga
OptGauge.

Profile screen initialization failed.
Check the sensor head and computer connection.

Angle result output succeeded.

By pressing the [Output Once] button icon, it executs the
output of the Angle measurement results, successfully.

Profile result output succeeded.

By pressing the [Output Once] button icon, it executs the
output of the Profile measurement results, successfully.

Angle result output failed.

Measurement results output with [Output Once] button
failed.

Profile result output failed.

Measurement results output with [Output Once] button
failed.

Adaptive Cal succeeded.

Adaptive calibration with [Adaptive Cal] button was
successful.

Adaptive Cal failed.

Adaptive Cal with [Adaptive Cal] button failed.

It is necessary to block the light.

Adaptive Cal failure: Block the light.

Check the external equipment's interlock

condition.

[WARN] Interlock detected. LD turned OFF.

The LD was turned OFF because an interlock was
detected. Please check the interlock conditions on your

equipment.

[INFO] Interlock cleared. LD remains OFF.

User action is required to enable the LD.

The interlock has been released. The LD remains OFF.
Please turn the LD ON as needed.

Measurement result timeout: incomplete
results for Frame ID=xxx (timeout = 1500

ms).

Among the measurement results for Frame ID = xx, the
calculation process for synchronization did not complete
within 1500 ms.

The measurement process may be taking too long. Please
review the measurement conditions and other related

settings.
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6.2 Error Messages and Countermeasures

Error Message

Cause

Counter Measure

Angle view initialize failed.
Please check the connection
with the Suruga OptGauge.

Profile view initialize failed.
Please check the connection
with the Suruga OptGauge.

The Products and computer
are not connected.

Check that the Products and
computer are connected and restart
the Suruga OptGauge.

If this error is repeatedly generated,
the Products interior camera may not
be working properly.

Contact the Suruga Seiki Optical
Device Business Division Sales
Section.

Angle result output failed.

Profile result output failed.

Measurement results output
file (.csv) is open.

Please close the measurement
results output file (.csv) if opened and
execute outputting measurement
results.

Adaptive Cal failed.
It is necessary to block the
light.

Because the light is not
blocked, the Adaptive Cal
cannot be executed.

Check that the beam is not
incoming to the Products.
Also, make sure before
measurement that there is no
unwanted exterior light or other laser
light source interfering with the
Sensor.
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Failures? Frequently Asked Questions

7.1 Symptoms and Countermeasures

Useful information for troubleshooting is listed below.

Check if the table below shows your trouble.

Symptom

Cause

Counter Measure

Internal light source power is
NOT turned on.

AC adapter or power
cable

is not correctly connected.

DC12V is not supplied.

DC12V is not supplied.

Correctly connect the DC12V

power source.

Application does not start.

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 the Products.

The following message appears
when starting this software and
it cannot be launched:

The camera driver may not

be installed.

Please install the camera driver.
(Installation of the USB device
driver)

After installation, please restart

your PC.

Application stops during
startup

With Windows 11 Version
23H2, due to differences
in some system
components and
specifications, this
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

The LD is not turned ON.

Turn ON the LD in the software
settings.

Exposure Time is too
short.

Adjust the Exposure Time to the
optimal speed.

Large tilt on the target.

Adjust the tilt angle of the target so
that the reflected light beam enters
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within a viewing range.

Measurement target centroid is
unstable

Noise is causing serious
effects

Enable the Threshold in the
Denoising settings and adjust the
threshold.

RS232C communication is not
working

RS232C cable is not
correctly connected

Correctly connect RS232C cabile.

Computer communication
conditions are not set

correctly.

Set the communication settings
correctly on the PC.

TCP/IP communication is not

working

Ethernet cable is not
correctly connected.

Correctly connect the Ethernet
cable.

Computer communication
conditions are not met
correctly.

Set the communication settings
correctly on the PC.
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8 Warranty - After-Sales Service
8.1 Warranty Terms, Conditions and Coverage

Before contacting us, please confirm the serial number for 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

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

8.2 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
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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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