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0. Introduction  
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1. Preparations 
 
 
 
 
 

Preparations such as system configurations and function 

overview of this product that are necessary before using this 

product are explained. 
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System Configurations 
This product can be used for measurement alone or in combination with commercially available 
equipment. 

IPU 
(Image Processing Unit) 

Sensor Head 
Ethernet cable 

 
 
 

 
PC 
Control and measurement values 
can be loaded from PC with 
RS232C communication and 
Ethernet communication. 

 
 

 
 
RS232C 
Cross cable 

 
Touch panel 
Connection cable 

 
Monitor 
Cable 

 
 
 
 

 
 
Sensor head 
connection cable 

 

I/O cable 

 
 
 
 

 
Monitor power source 
Connection cable 

 

 

Touch panel monitor 
Measurement display and input DC 24 V power source 

operation can be performed. 

PLC 
(Programmable Logic Controller) 
Measurement control and measurement 
values can be loaded. 
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Flow of Measurement 
Measurement Procedure 

 

 
 

 

 

 

 

 

  
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Not change the setting Change the setting 

Measure with the changed setting 

Save the changed contents 

Change the measurement 
condition and setting 

Set the measurement center 
position as necessary 

Start-up 

Initial start After initial start 

Automatically load the setting file 
at previous measurement 

Automatically load the setting file 
at factory shipping 

 

 
Display of measurement screen 

Measure as is Display of setting screen 
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2. Setting  
 
 

 

 

Various settings can be performed and measurement conditions 

can be changed on the screen by using the touch panel monitor  

of this product. In this section, the setting method utilizing the  

GUI is explained. 
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3. Measuring  
 
 
 
 
 
 

In this product, measurement results are displayed on the touch 

panel monitor. In this section, measurement settings, and how to 

view the measurement screen and measurement results are 

explained. 
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4 Set the number of measurement spots with [Max Spot Number], and set 
the judgment target spot with [Target]. 

 

5 Touch the [Run] button. 

 

It returns to the measurement screen. 

 Info  
When saving the settings, touch the [Save] button before touching the [Run] button. 
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4 In [Area Shape], select [Rectangle]/[Circle]. 
In case of [Rectangle], judgement area is set at Center with Rectangle shape. 
In case of [Circle], judgement area is set at Center with Circle shape. 

 

5 Set the size of the judgment area. 
When [Rectangle] is selected, set the right and left side with XH/XL, and top and bottom with YH/YL. 
In case of [Circle], set the radius with D1. 

 

6 Touch the [Run] button. 

 

It returns to the measurement screen. 
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4 Set the size of the judgment area. 
In case of [D1/D1], set the radius with D1. 
In case of [D1/D2], set the radius with D1 and D2. 
In case of [D1/X-Y], set the radius with D1, the right and left side with XH/XL, and top and bottom 
with YH/YL. 

 

5 Set the measurement center of the second time. 
Set the right and left direction movement with Offset-X, and the top and bottom direction movement 
with Offset-Y. 

 

6 Touch the [Run] button. 

 

It returns to the measurement screen. 
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4. Angle Calibration  
 
 
 
 

 
This section describes the angle calibration procedure. Perform 
angular calibration when changing the autocollimator or when angle 
adjustment is required. 
 
To perform angle calibration, a parallel mirror (HS-0) to be the horizontal 
standard and a wedge substrate (made by Suruga Seiki or equivalent 
product available commercially) to be the standard angle are necessary. 
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8 Set a wedge substrate, and touch the [Next] button. 
Set a wedge substrate on the reference surface and a parallel mirror on the wedge substrate. 

 

 
 Info  
Instead of the wedge substrate and parallel mirror, a wedge mirror can be used. 

9 Enter a wedge substrate angle, and touch the [Next] button. 
By entering the wedge substrate angle in [Input], the calibration value is calculated. 

 

10 Check the content, and touch the [OK] button. 

 

The confirmation dialog is displayed. 

11 Touch the [OK] button. 

The angle calibration value is applied. 
When [Cancel] is touched, it ends without calibration. 
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5. Control  from  External Devices 
 
 
 
 
 
 
 

This product can be operated with commands from external 
devices by using serial communication (RS232C) and Ethernet 

communication. 

 

In this section, commands and various settings used in 

communication with external devices are explained. 
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6 Click [Properties]. 

The [Ethernet Properties] screen is displayed. 

7 Check the [Internet Protocol Version 4 (TCP/IPv4)] box and click the 
[Properties (R)] button. 

 
 

 
The [Ethernet Protocol Version 4 (TCP/Pv4)] screen is displayed. 

8 Check the [Use the following IP address (S)] box. 
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9 With reference to the [IP address (I)], [Subnet mask (U)], and [Default 
gateway [D] examples, input the setting information. 

 

Setting examples 
IP address (I): 192.168.0.99 
Subnet mask (U): 255.255.255.0 
Default gateway (D): Blank 

 NOTE  
For the IP address, we recommend avoiding the use of the IPU default value (192.168.0.100). 

When the IPU IP address has been changed from the default value, (192.168.0.100) can be set. 

10 Check the [Use the following DNS server address (E)] box and click 
[OK]. 

 NOTE  
Input is not required for [Preferred DNS server (P))] or [Alternate DNS server (A)]. 

 

The IP address is set. 
Click [Cancel] to cancel the IP address setting. 
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4 Right-click [Users]. 

5 Click [New User]. 

 

6 Input the user name and password. 
The user name and password may be chosen at will. 

 

 

7 Uncheck [User must change password at next logon (M)], check 
[Password never expires (W)], and click the [Create] button. 

 

Click the [Close] button to cancel the user creation process. 
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3 Right-click the server icon on the left panel and click [Add FTP site]. 

The [Site Information] setting screen is displayed. 

4 Input a name into [FTP site name (E)], select [Physical path (H)], and click 
the [Next] button. 

[FTP site name (E)] may be chosen at will. 
For [Physical path (H)], create an FTP file directly under C: in advance and select it here. 
Ex.: C:\inetpub\ftproot 

 

The [Binding and SSL Settings] setting screen is displayed. 
Click the [Cancel] button to cancel the FTP server setting. 

5 Under [SSL], check the [No SSL] box and click the [Next] button. 

The [Authentication and Authorization Information] setting screen is displayed. 
Click the [Cancel] button to cancel the FTP server setting. 
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9 Right-click the FTP site and click [Add Virtual Directory]. 

The [Add Virtual Directory] screen is displayed. 

10 Input the name classifying the Web server into [Alias (A)], input the Web 
server physical path into [Physical path (P)], and click the [OK] button. 

For [Physical path (P)], create a file directly under C: in advance and select it here. 
 

Ex.: [Alias (A)]: wwwroot 
[Physical path (P)]: C:\inetpub\wwwroot 

 
When setting "Upload Folder (FTP) in the IPU system setting, the content set with this item will 
be required. 
Setting [Alias (A)] enables the IPU to upload image data to the folder set with the physical path. 

 

Click the [Cancel] button to cancel the "Add virtual directory" process. 

11 Click the FTP site and then double-click [FTP Directory Browsing] in 
the center of the list of functions. 

 

The [FTP Directory Browsing] screen is displayed. 
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3 Click through as follows: [Security (S)] > [Network Firewall] > [Display 
Windows Security]. 

 

The [Windows Security] screen is displayed. 

4 Click [Allow an app through firewall]. 

The screens displayed will be [Control Panel] > [All Control Panel Items] > [Windows Defender 
Firewall] > [Allowed apps]. 

5 Click the [Change settings] button. 
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3 Click [Services and Applications]. 

4 Click [Internet Information Services (IIS) Manager]. 

 

5 Double-click [Connect] for the FTP site. 

6 Click [Sites]. 
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7 Right-click the registered site. 
 

 

8 Click [FTP Site Management] and then [Start]. 

The FTP site will start up. 
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2 Select firmware and click the [Open (O)] button. 

The firmware extension is .dat. 
 

The confirmation screen is displayed. 
Click the [Cancel] button to cancel the firmware upload. 

3 Click the [OK] button. 

Firmware updating begins and a window calling for a restart is displayed. 
10 minutes or so are required for updating. 
Click the [Cancel] button to cancel the firmware updates. 

4 Click the [OK] button. 

5 Restart the H410 model. 
Firmware updating is complete. 
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Identification 
character 

Command content Process on the IPU side 

R126 Pixel calibration value for user settings request 
command 

Send the pixel calibration value when the calibration 
mode is the user settings 

R127 Zero calibration value mode request command Send the setting values of zero calibration value mode 

R128 Zero calibration value for user settings request 
command 

Send zero calibration value for user settings 

R129 RAW image output mode request command Send the setting values of RAW image output mode 

R130 LD output automatic adjustment result request 
command 

Send the results of LD output automatic adjustment 

R131 LD output automatic adjustment logic type request 
command 

Send the logic type of LD output automatic adjustment 

R132 LD output automatic adjustment work reflectance 
request command 

Send the work reflectance of LD output automatic 
adjustment 

R133 LD output automatic adjustment LD power limit 
request command 

Send the LD power limit of LD output automatic 
adjustment 

R134 LD output automatic adjustment target luminance 
request command 

Send the target luminance of LD output automatic 
adjustment 

R080 System information readout command Send system information 

R081 RS232C setting request command Send the setting values of RS232C settings 

R082 Ethernet setting request command Send the setting values of Ethernet settings 

R083 FTP server setting request command Send the setting values of FTP server settings 

R099 Command mode request command Send the setting values of command mode 

W000 File saving command Send ACK after saving the specified file 

W102 Setting value individual change command Send ACK after changing the setting values of the 
specified item 

W103 Setting value batch change command Send ACK after batch changing the setting values 

W111 LD output setting values change command Send ACK after changing the LD output setting values 

W112 LD output automatic adjustment mode change 
command 

Send ACK after changing the LD output automatic 
adjustment mode 

W113 LD external output mode change command Send ACK after changing the LD external output mode 

W114 External trigger mode change command Send ACK after changing the external trigger mode 

W115 Camera internal trigger interval time change command Send ACK after changing the interval time of the 
internal trigger mode 

W116 Camera exposure time change command Send ACK after changing the exposure time 

W120 Display setting change command Send ACK after changing the display settings 

W121 Zoom setting change command Send ACK after changing the Zoom settings 

W122 Measurement value output setting change command Send ACK after changing the measurement output 
settings 

W123 GPIO Strobe setting change command Send ACK after changing the GPIO Strobe settings 

W124 Binary threshold for pixel calibration request command Send ACK after changing the binary threshold used for 
calibration 

W125 Pixel calibration mode change command Send ACK after changing the calibration mode 

W126 Pixel calibration value for user settings change 
command 

Send ACK after changing the pixel calibration value 
when the calibration mode is user settings 

W127 Zero calibration value mode change command Send ACK after changing the Zero calibration mode 

W128 Zero calibration value for user settings change 
command 

Send ACK after changing the zero calibration value for 
user settings 

W129 RAW image output mode change command Send ACK after changing the RAW image output mode 

W131 LD output automatic adjustment logic type change 
command 

Send ACK after changing the logic type of LD output 
automatic adjustment 

W132 LD output automatic adjustment work reflectance 
change command 

Send ACK after changing the work reflectance of LD 
output automatic adjustment 
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Identification 
character 

Command content Process on the IPU side 

W133 LD output automatic adjustment LD power limit change 
command 

Send ACK after changing the LD power limit of LD 
output automatic adjustment 

W134 LD output automatic adjustment target luminance 
change command 

Send ACK after changing the target luminance of LD 
output automatic adjustment 

W081 RS232C setting change command Send ACK after changing the RS232C settings 
W082 Ethernet setting change command Send ACK after changing the Ethernet settings 
W083 FTP server setting change command Send ACK after changing the FTP server settings 
W099 Command mode change command Send ACK after changing the command mode 
S100 Settings screen call command Send ACK after calling Settings screen 
S101 Measurement screen call command Send ACK after calling Measurement screen 
S105 LD output automatic adjustment command Send ACK after automatically adjusting the LD output 
S106 Zero reset Send ACK after zero rese 
S107 Zero set Send ACK after zero set 
S108 Offset Tilt judgment 1 change command Send ACK after changing the judgment area to 

judgment 1 at Offset Tilt 

S109 Offset Tilt judgment 2 change command 
 

Send ACK after changing the judgment area to 
judgment 2 at Offset Tilt 

S998 Reboot Send ACK after reboot system 

Note: The waiting time between each command should be 200msec or more. 
The IPU processing may not be in time then processing may not be possible. 

  















5 Control from External Devices 

 

118  

 
The measurement result of the data acquired by the command is in the following format. 
(Common to R107/R108/R109 commands) 

[UNIT = deg] (X,Y and D are common) Data acquiring example 

 
 

 
Sign 1 digit 

integer 

Header 

6 decimal places Measurement result display 

[UNIT = min + sec] (X,Y and D are common) 
 

 
Sign 5 digit integer 

 
[UNIT = mrad] (X,Y and D are common) 

 
The output is converted to seconds 

 
 
 

Sign 2 digit integer 2 decimal places 

* If the measured value has less than the maximum number of digits, the number and sign 
are right-justified and left blank. 

* When a measurement error occurs, it is filled with commas and 9s as shown below. 
 
 
 
 
 
 

[Stream, I/O Setting] 
"G" is displayed when measurement result reception is not identified by the command 
header as Stream and IO settings. 

Command: 

 
Stream, I/O: 

[Judgment (Tolerance)=On/Off] 
When the judgment function is Off, the judgment display area is displayed with "*". 
When the judgment function is On, the judgment display become as OK=[0], NG=[N] or 
Error=[E] according to the judgment result. 

Judgement Off: 

Judgment On: 

 
<LD output setting value readout> 
Outputs the LD output setting values. 

 
 
*1: LD output value (0 to 4095) 1 1 1 1 
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<LD output automatic adjustment LD power limit readout> 

Outputs the result of LD output automatic adjustment LD power limit. 

 
 

*1: LD output automatic adjustment LD power max                     (2 to 4095) 

*2: LD output automatic adjustment LD power min                     (1 to 4094) 

 
<LD output automatic adjustment target luminance readout> 

Outputs the result of LD output automatic adjustment target luminance. 

 
 
*1: LD output automatic adjustment target luminance                     (1000 to 3600) 

 
<System information readout> 
Outputs the system information.

 

*1: IPU model name 
*2: IPU serial number 
*3: IPU version 
*4: IPU MAC address 
*5: IPU manufactured date (yyyymmdd) 
*6: Sensor head model name 
*7: Sensor head serial number 
*8: Sensor head version 
*9: Sensor head manufactured date (yyyymmdd) 

R 1 3 3

R 1 3 3 , �à 1 , �à 2
Host

CR LF

IPU
ProcessingCR LF

R 1 3 4

R 1 3 4 , �à 1
Host

CR LF

IPU
ProcessingCR LF

R 0 8 0

R 0 8 0 , �à 1 , �à 2 , �à �� , �à 4 , �à 5 , �à 6 , �à 7 , �à 8 , �à 9
IPU

ProcessingCR LF
Host

CR LF

0 0 0 0

0 0 0 0

0 0 0 0
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Code Item name 

15 Numbering 

16 Judgment label 

17 Maximum No. of light spots 

18 Center of gravity calculation method 

19 Average 

20 Effective light spot size mode 

21 Effective light spot pixel upper limit value 

22 Effective light spot pixel lower limit value 
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6. Using Input/Output Terminal  
 
 
 

 
 
 
 
 
In this section, the specification of the input/output terminal and 
timing chart are explained. 
 

 

















 

144  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. Specification  
 
 
 
 

In this section, specifications of IPU and head, and external 

dimensions figure are explained. 
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8. Troubleshooting  
 
 

 
 
 
 
 

When errors and trouble are generated on the operation of this 
product, please read this section. 
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8 Troubleshooting 

 
 

Phenomenon Cause Measures 

No light spot is 
displayed on the 
monitor / the light 
reception amount is 
not stable. 

Zoom magnification is large. Adjust the Zoom magnification or viewing angle so that the tilt of 
the measurement target object is within the range of visual field. 
*The maximum value of visual angle is ±1.75°. 

The effective range of [Valid Light 
Spot Pointer] is narrow. 

Set the effective range sufficient for the actual light spot size. 

End of lifespan of the laser. Please contact our sales agency. 

Measurement results 
show error. 

There are more pixels than the 
specified number which luminance 
value is saturated. 

Adjust the LD power or shutter speed to make the luminance 
value adequate. 
*The specified number of saturated pixels differ depending on 
[Detect Mode]. 

The luminance value is out of the 
range of the effective light spot 
judgment threshold. 

Set so that the effective judgment threshold is adequate. 
*The effective light spot judgment threshold differs depending on 
[Detect Mode]. 

Unable to 
communicate with 
RS232C. 

The RS232C cable is not 
connected correctly. 

Connect the RS232C cable (D-sub 9-pin) correctly. 

An adequate cable is not used. Use an RS232C cross cable. 

Communication conditions on the 
PC are not set correctly. 

Set the communication conditions on the PC correctly. 

Unable to 
communicate with 
Ethernet. 

The Ethernet cable is not 
connected correctly. 

Connect the Ethernet cable correctly. 

An adequate communication 
cable is not used. 

Use an adequate Ethernet cable. This product supports 
1000base-T and 100base-TX. 

Communication conditions on the 
PC are not set correctly. 

Set the communication conditions on the PC correctly. 

Error is returned in 
command. 

The screen is in the operation 
mode. 

In the operation screen, a part of commands that influence 
measurement cannot be received. Move to the setting screen 
and send the command. 

Trigger input is not 
accepted. 

A connection to the input 4 (TRIG 
24 V) of the 12-core connector 
or input 7 (TRIG 5V (+))/input8 
(TRIG 5 V (-)) wiring is not correct. 

Connect to the input 4 (TRIG 24 V) of the 12-core connector or 
input 7 (TRIG 5V (+))/input 8 (TRIG 5 V (-)) wiring correctly. 

The setting of [Trigger Mode] is 
[Internal]. 

Change [Trigger Mode] to [External]. 

The screen is in the setting mode. Switch to the operation screen. 

The image does not 
get updated. 

The setting of [Trigger Mode] is 
[External]. 

Perform trigger input or change [Trigger Mode] to [Internal]. 
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