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1. Function Overview

The main functions of the R-Stereo-GigE-Player software are as follows.

Image display:
Continuously capture and display intensity and depth images.

Conversion to 3D point cloud:
Convert the depth image to a 3D point cloud.

Exposure time adjustment:
Adjust the exposure time (shutter speed) of the camera.

Projector control:
Turn the projector on/off and control the brightness of the projector.

Trigger settings:
Configure trigger settings for 10 with external hardware, e.g. use an external trigger source or output a strobe signal.

Imaging mode:
Choose the camera imaging mode from default mode or several High Dynamic Range (HDR) modes.

Gamma settings:
Adjust the gamma transformation of the camera’s brightness image.

* Measurement range settings:
Adjust the distance range for which the depth image is output.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 3/25
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2. Startup Procedure

2.1 First, check that the power cable and LAN cable are connected to the camera.

2.2 Select "Start" - "All Programs" - "R-Stereo-GigE-Package X.X.X.XX" -

GigE-Player.

2.3 The operation window and image display windows of R-Stereo-GigE-Player appear.

s R-Sterea-GigE-Player
Eile  View Device Help
Connection

192.168.0.100 SV-M-51

Connect

Acquisition Mode

Operation

Settings
Exposure[ms] 10.00

Gamma 1.000

Distance[mm] 1000

Projector

oK

(o [® =)

Operation window

e Master Camera Intensity

U 10000  Fit Save Color -

X¥=(207.000, y=106.000)

***** Slave Camera Intensity

U 10000  Fit Save Color ~

X¥=(210.000, y=102.000)

Image display window (master camera)

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03

Image display window (slave camera)

"R-Stereo-GigE-Player" to launch R-Stereo-
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2.4 Click the Select button to display the Select Device dialog box, click the camera to use, and click the IP Settings
button.

s Select Camera El @

Device

IP Address Status IPValid Waitin... =BUS ... Model MIC Details Subr

192.168.1.100 | IP Addressisinvalid [ No_[No___]Yes | SV.S1___lintel(R) PRO/10.. | 255]

IP Settings... ‘ ‘ Select

2.5 The IP Settings dialog box appears. The initial IP address and subnet mask of the camera are as shown below.
Change the IP address and subnet mask settings of the camera to match the IP address of your PC environment
(for the setting procedure, refer to section 4).

When configuring the settings, set an IP address that will not duplicate that of a camera or PC within the same
network.

Initial IP address of camera: 192.168.0.100
Initial subnet mask of camera: 255.255.255.0

After configuring the settings, click the Apply button.

s B Configuration E'@

Curment Settings

IP Address 155 1631100

Subnet Mask e oee 255 0

Gateway 000

Mew Settings
IP Address

192.168.0.100

Subnet Mask e oee 255 0

Gateway nppp

Apphy ‘ ‘ Cancel

2.6 When the status changes to OK, the IP settings are complete.
Click the Select button to close the dialog box.

RICOH Stereo Camera R-Stereo-GigE-Player
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s Select Camera E'@
Device
IP Address Status IPValid Waitin... eBUS ... Model NIC Details Subr
152.163.0.100 QK fes fes fes SW-M-51 Imtel(R) PROAD... 255
1| 1] 3
IP Settings... ‘ ‘ Select

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03
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2.7 Click the Connect button.

meo B-Stereo-GigE-Player EI@

Eile  Wiew Device Help
Connection

192.168.0.100 SV-M-51 Select

Connect

Acquistion Mode

Operation

Settings
Exposure[ms] 10.00
Gamma 1.000

BRI

Digtance[mm] 1000

U

Projector

OK

2.8 If the Disconnect button becomes available, the connection is successful.
To disconnect from the camera, click the Disconnect button.

RICOH Stereo Camera R-Stereo-GigE-Player
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meo B-Stereo-GigE-Player EI@

Eile  Wiew Device Help
Connection

192.168.0.100 SV-M-51

Disconnect

Acquisition Mode

[Fre.-e Run - ” Intensity Pair v]

| Mode00 -

Operation

‘ Start Capture ‘

Settings

Exposure[ms] 10.00 G
Gamma 1.000 ﬂ

Distance[mm] 774 rj

Projector

OK FP5=0.0/0.0

RICOH Stereo Camera R-Stereo-GigE-Player
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3. Operating Procedures

This section describes how to use the operation window and image display windows.

meo B-Stereo-GigE-Player EI@
File View Device Help | [Menu bar
— = lRefer to section 3.1
152.168.0.100 SV-M-51 Operation panel
Connection
‘ Disconnect ‘ Refer to section 3.2.1
Acquisition Mode .
[F = ][Int —— ] Acquisition mode
fee hun snsity Fair Refer to section 3.2.2
[ Mode00 -
Operati .
pereton Operation
‘ Start Capture ‘ Refer to section 3.2.3
Setti .
nas Settings
Bxposureims] o r,l Autto Refer to section 3.2.4
(Gamma 1.000 : rj
Distance[mm] 774 i rj
Projectar Projector
Refer to section 3.2.5
L3
oK FP5=0.0/0.0 Status bar
Refer to section 3.3
3.1 Menu Bar
3.1.1 File Menu

e B-Stereo-GigE-Player
File | View Device Help

Open Image Buffer... Refer to section 3.1.1.1
Save Image Buffer as... Refer to section 3.1.1.2
Export Mesh... Refer to section 3.1.1.3

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 9/25
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3.1.1.1 Opening an Image Buffer
Display an image in the image display window.

a) Click the Disconnect button to disconnect the PC and camera.
b) Select "Open Image Buffer" to open a dialog box.
c¢) Specify the *** rimgbuf file that was saved to an arbitrary folder in advance and then click the Open button.

d) The image is displayed in the image display windows.

i -
Y Y= o | S D
ees) < » Libraries » Documents » v | 4 @ Search Documents
Organize v New folder =~ 0 @
- :
¢ Favorites Documents library ion b Foldé
Bl Desktop Includes: 2 locations ’ )
# Downloads Name ’ Date modified Type
=l RecentPlaces |_ : — —
| | sample.nmgbuf 4/17/20158:29PM  RIMGBUF
o~ Libraries
*| Documents
@' Music -
&/ Pictures
¥ Videos
\ [
B Comnirter v 88 B I L
File name: sample.rimgbuf v llmageBuﬁer v
Open |vl Cancel
| S ~

3.1.1.2 Saving Image Buffer under a Different Name
Save captured image to an image buffer file on the PC.

a) Click the Start Capture button to capture an image to the PC.

b) Select "Save Image Buffer As" to open a dialog box.
c) Specify the save destination and file name and then click the Save button to save a ***.rimgbuf format file.

seon Save as -

/\ - o
A ) |[ 4] » Libraries » Documents »

Organize v New folder

-

¢ Favorites Documents library
Ml Desktop Includes: 2 locations

¥ Downloads :

Arrange by: Folder ~

P
Name Date modified Type

| Recent Places
No items match your search
-4 Libraries
5] Documents
& Music
&=/ Pictures
M videos

- < [0} »

| File name: sample -

Save as type: | ImageBuffer V]

“ Hide Folders Save 1 Cancel I

RICOH Stereo Camera R-Stereo-GigE-Player
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3.1.1.3 Exporting the Mesh
Save the 3D point cloud data (***.ply format file).

a) Click the Connect button to connect to the camera.

b) Select "Intensity + Depth" or "Depth" for the capture mode.

c) Click the Start Capture button to obtain images.
d) Click the Stop Capture button to stop obtaining images.
e) Select "Export Mesh" to open a dialog box.

f) Specify the save destination and file name and then click the Save button to save a ***.ply format file.

Only the region that is selected by the mask is included in the point cloud.

You can check the 3D point cloud using suitable viewer software for ply format files.

r

=<on Export as Mesh -

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03

p— e
U\ ‘,: » Libraries » Documents »
Organize v New folder
¢ Favorites Documents library ;
Arrange by Folder *
B Desktop Includes: 2 locations
# Downloads E Name Date modified Type
. Recent Places
No items match your search
= Libraries
+ Documents
@' Music
b= Pictures
| ¥ videos Y-IAS i
0 File name: mesh
Save as type: | Ply mesh v
4 Hide Folders [ Save ] ‘ Cancel |
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3.1.2 View Menu

s B-Stereo-GigE-Player

File | View

Device

Help

Conne

Image...

r Imagel

192.168.0. TN

Image 2

3.1.2.1 Image 1/Image 2
The windows of image 1 and image 2 are displayed when R-Stereo-GigE-Player is started.

To display them again after they have been closed, select these menu items.

Refer to section 3.1.2.1

The displayed image is switched depending on the pixel type. (Refer to the following table.)

Pixel type

Image 1

Image 2

Intensity Pair

Base camera intensity

Slave camera intensity

Intensity + Depth

Base camera intensity

Base camera depth

Depth

Base camera depth

No data

e fdaster Camera Intensity

(=] O w3

[—U

23.23

Fit Save Caolor =

| Operation Panel

Reéfer to section 3.1.2.1.1

| ¥¥=(1571.300, y=353.005) I Stptus bar
Reafer to section 3.1.2.1.2

RICOH Stereo Camera R-Stereo-GigE-Player

User's Guide Rev.

1.03

12/25




RICOH

3.1.2.1.1 Operation Panel

3.1.2.1.1.1 Zoom In/Zoom Out
Adjust the magnification of the displayed image.
Adjust the magnification by entering a value in the text box or dragging the slide bar.

3.1.2.1.1.2 Image Size Adjustment
Click the Fit button to automatically adjust the image size to fit the image display window size.

3.1.2.1.1.3 Save Image
Save the image.
Enter the folder and file name and press the Save button to save the image.

=on Save image as

’ YW = = z
UU | » Libraries » Documents »

Organize ¥ New folder

-~

Documents library

Includes: 2 locations

+{ Favorites
Bl Desktop
& Downloads

Amrange by: Folder ¥

E Name Date modified Type
= Recent Places
‘ No items match your search
4 Libraries 1l
*| Documents

o' Music

&=/ Pictures

= Videos ol | L £

File name: Image -

Save as type: [ilmages v]

“ Hide Folders Save ‘ Cancel

3.1.2.1.1.4 Display Color
Adjust display color details.

=
Color -

Range Refer to section 3.1.2.1.1.4.1

|Black->White || Refer to section 3.1.2.1.1.4.2

3.1.2.1.1.4.1 Range
Select Range to display the Range settings dialog.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03
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meen Intensity Value Range [ = | = |_-?3-]

[F'.utu:u [Maximum valid range) v]

Fanege Start |0.00

Range End | 25500

In “Auto” mode, the display color range is automatically adjusted to the range of valid values.

In “Manual” mode, the display color range may be adjusted manually.

For intensity images, the valid value range is from 0 (dark) to 255 (bright). For depth images, the valid range depends
on the camera settings and specifies the distance in millimeters.

3.1.2.1.1.4.2 “Black->White” ComboBox

Range

Black-=>White -
Black-=White
White-=Black

Blue->Red
Red-=Blue

You can select the image display color from the following four types.
The relationship between the display color and the intensity image and depth image is as follows.

Display color Image value Depth Intensity
Black — white
White — black .
Blue — red Small — large Near — far Dark — light
Red — blue

3.1.2.1.2 Status Bar

The X and Y coordinates and pixel value are displayed in the status bar when you move the mouse pointer over the
displayed image. For intensity images, the pixel value is its intensity value. For depth images, the three-dimensional
XYZ coordinates in millimeters are displayed.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 14/25
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3.1.3 Device Menu

3.1.3.1 Camera

e R-Stereo-GigE-Player ][0 |

File  View | Device | Help

Connection | Camera 3 Mask... Refer to section 3.1.3.1.1
‘152.1EE.D.1DD Projector  » Persistent IP Address... Refer to section 3.1.3.1.2
s Trigger Settings... Refer to section 3.1.3.1.3
Senes [ Device Information... Refer to section 3.1.3.1.4

3.1.3.1.1 Mask

The mask specifies a region in the base camera image. Automatic exposure adjustment and mesh export functions
only use the region that is specified by the mask.
For details on automatic exposure adjustment, refer to section 3.2.4.2.

a) Select " Mask" to open the dialog for mask editing.
For details on how to use the image display window, refer to section 3.1.2.1.
The bright area is the mask area. The mask area is initially set to the entire image area.

weon Mask (Master Camera Intensity) =0 Bl
D 21.04 Fit Save Color - Mask -

A¥=(1701.386, y=603.564)

b) Edit the mask.

By holding down mouse buttons while dragging the mouse, you can edit the mask.
* Right mouse button: Add area to the mask
* Middle mouse button: Remove area from the mask

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 15/25
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The following shows an example of the center of the image area set as the mask.

seon Bask (Master Camera Intensity) EI@

I_J 2104 Fit Sawe Color = Mask -

X¥=(1520.792, y=175.842)

You can clear the mask (unmask entire image), fill the mask (mask entire image) and select the mask brush size
from the operation panel.

Mazk -

Clear

Eill

Brush  » Sizel
Size
Size 30
Size 90

3.1.3.1.2 IP Settings in Non-volatile Memory

Save the IP settings of the camera.

Set an IP address and subnet mask for "New settings" that match your PC environment and then click the "Apply"

button.

The IP address and subnet mask settings are saved to the non-volatile memory of the camera.

They are reflected after the camera is restarted.

Note: Please be careful because the camera may become inaccessible from the PC if invalid IP settings are
configured.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 16/25
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s JB Configuration E' @

Cument Settings
IP Address 195 168.0.100

Subnet Mask e oes 955 0

Gateway ppop
Mew Settings
IP Address ['157 168.0.100 |
Subnet Mask 755 555 755 0 |
Gateway pnnp
Apply ‘ ‘ Cancel

3.1.3.1.3 Trigger Settings

Shows the dialog for the camera’s trigger settings.

In “External Trigger” mode, the “Time Out [milli sec]” (below “Image Retrieval’) specifies the maximum time from
pressing the “Start Capture” button to image retrieval. If the external trigger signal is not input to the camera and
no image is received by the PC within this time, a timeout will occur.

For details about the trigger settings, please refer to the stereo camera’s external hardware trigger user’s guide.

=eon Trigger Settings = | B S
4 Image Retrieval -
Time Cut [milli zec] 10000
4 Input Ping
Ihput Pin 1 Debounce Hone
Ihput Pin 1 Mode Hone
Tnput Pin 1 Polarity Activelow E
Ihput Pin 3 Debounce Hone
Input Pin 3 Mode Hone
Input Pin 3 Polarity Activelom

4 In—To—Out Pin
Ih=To=0ut Fin {Through Fin}  Input Pin 1
4 Qutput Ping

Output Pin 1 Mode User

Output Pin 1 Polarity fctiveLow

Qutput Pin 2 Mode User

Output Pin 2 Polarity ActiveLom

Outnnt Pin 3 Mode llzer i

Input Pin 1 Debounce

3.1.3.1.4 Device Information
Display the firmware version and license information of the camera.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03 17/25
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3.1.3.2 Projector

s B-Sterea-GigE-Player

=

File  View | Device | Help

Connection Camera 3

152.168.0.100 Projector  » || Connect...
t Disconnect...
[ Brightness...

Acquistion Mode

Reset Alarm

Check that the following items have been performed in advance.

- Power of the lighting has been turned on.

* PC mode has been selected with the Mode button.
 The lighting and PC have been connected with a USB-serial adapter cable.
* The driver for the USB-serial adapter cable has been installed on the PC.

Out (Aert Signal)

oy

E uit. Control (P()

@

Alert
Light OnvOff (Push 1o Besat)

]

Brightness (IN

Refer to section 3.1.3.2.1
Refer to section 3.1.3.2.2
Refer to section 3.1.3.2.3

Refer to section 3.1.3.2.4

Ext. Control (1/0)

Power Section of Lighting

RICOH Stereo Camera R-Stereo-GigE-Player

User's Guide Rev. 1.03
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3.1.3.2.1 Connection

Select "Connect" to open the Serial Port setting dialog box.

Select the serial port with the cable connected and then click the OK button.
If the ON and OFF buttons become available, the connection is successful.

-

won Serial Port (o] e
Select Serial Port
[GoM1 -
| Cancel ‘ | 0 |
s R-Stereo-GigE-Player (=2 )
File View Device Help
Connection
foguizition Mode
Operation
Settings
Exposure[ms] 1000
Gamma 1.000
Diztance [mim] 1000
Projector
On Off
Ok

3.1.3.2.2 Disconnecting

Select the Disconnect button to disconnect the projector and PC.

If the ON and OFF buttons become unavailable, the disconnection is successful.

RICOH Stereo Camera R-Stereo-GigE-Player

User's Guide Rev. 1.03
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3.1.3.2.3 Brightness
Select "Brightness" to display the slide bar for adjusting the brightness of the lighting.

Adjust the brightness appropriately to suit the capture environment.

meen Projector [ = | (=] |_i‘3-]
Brightnesz
200] J
Dark Eright

3.1.3.2.4 Reset Alarm

If the projector becomes abnormally hot, an alarm sounds.
To stop the alarm, select "Reset Alarm.”

3.1.4 Help Menu

meon R-Stereo-GigE-Player lac
File View Device | Help
Connection Log... Refer to section 3.1.4.1
Version Info... Refer to section 3.1.4.2
3.14.1Log

Select "Log" to display the log information.

3.1.4.2 Version Information
Select "About R-Stereo-GigE-Player" to display the version information of the software.

RICOH Stereo Camera R-Stereo-GigE-Player
User's Guide Rev. 1.03
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3.2 Operation Panel

3.2.1 Connection

For detalils, refer to "2. Startup Procedure."

3.2.2 Acquisition Mode

Change the imaging mode to suit the images you wish to obtain.
Depending on the stereo camera model and its firmware, some modes may not be available.

Image Acquisition Mode Functionality
Free run This mode obtains images constantly from the camera after capturing is started.
Software trigger This mode obtains images from the camera only when the Start Capture button is clicked.
External trigger The application will start to wait for image retrieval when Start Capture button is clicked. The
image is displayed after retrieval. If no image is retrieved during the time out set in the trigger
settings, the application stops waiting for image retrieval.
Pixel Type Functionality
Intensity This mode obtains base and slave camera intensity images from the camera.
Intensity + Depth This mode obtains base camera intensity and depth images from the camera.
Depth This mode obtains only depth images from the camera.
The speed for transferring data between the camera and PC can be increased.
Imaging Mode Functionality
Mode00 Imaging Mode 00:
This is the default imaging mode.
ModeO1 Imaging Mode 01:
Enhances contrast in dark areas and reduces contrast in bright areas.
Mode02 Imaging Mode 02:
High Dynamic Range (narrow) mode; covers a wider dynamic range than Mode00
Mode03 Imaging Mode 03:
High Dynamic Range (middle) mode; covers a wider dynamic range than Mode02.
Mode04 Imaging Mode 04:
High Dynamic Range (wide) mode; covers a wider dynamic range than Mode03.

3.2.3 Operation

Click the Start Capture button to start obtaining images from the camera.
Click the Stop Capture button to stop obtaining images from the camera.
The Stop Capture button is not available in the software trigger mode.

RICOH Stereo Camera R-Stereo-GigE-Player

User's Guide Rev. 1.03
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3.2.4 Settings
3.2.4.1 Manual Exposure Adjustment
Set the exposure time (shutter speed) of the camera manually.
The exposure time can be adjusted by entering a value in the text box or dragging the slide bar.

3.2.4.2 Automatic Exposure Adjustment
The exposure time of the camera can be set automatically so that the most stable depth of the capture target is
obtained.
The exposure time is set according to the mask.
(For details on the mask, refer to section 3.1.3.1.1.)

Click the Adjust button. The Adjusting Exposure... window appears and then disappears when adjustment is
complete.

=eon Adjusting Exposure... El@

3.2.4.3 Gamma Settings
Adjusting gamma alters the intensity image brightness, and depending on the imaging conditions, may improve the
depth image quality. The default gamma value is 1.0; the image gets brighter for higher values.
Note that for cameras with old firmware, this functionality is disabled.

3.2.4.4 Distance Settings
Set the start distance of the stereo camera depth measurement range. The end distance of the measurement
range is then automatically adjusted internally. The new distance range is displayed in the status bar.
Please note that values different from the default value may reduce measurement accuracy.
Also note that for cameras with old firmware, this functionality is disabled.

3.2.5 Projector

While there is a connection to the projector, click the ON button to turn on the projector light.
Click the OFF button to turn off the projector light.

If you wish to adjust the brightness of the projector, refer to section 3.1.2.2.3.

3.3 Status Bar
3.3.1 Execution Result

The result of executing "Connect," "Start Capture," or other operations is displayed at the left side of the status bar.
If the operation ends successfully, "OK" is displayed. If an error occurs, the details of the error are displayed.

3.3.2 Frame Rate
The numbers of frames drawn and received per second are displayed on the right side of the status bar.
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4 |IP Address Settings of PC

Select "Start" - "Control Panel" - "Network and Internet" - "View network status and tasks" - "Change adapter settings"
to display the network connections.

—_—
Q\_} ’E » Control Panel »

Adjust your computer’s settings View by: Category ~

[ System and Security
\_:3 Review your computer's status

Back up your computer

User Accounts and Family
Safety

® Add or remove user accounts
Find and fix problems

Network and Internet
&. Connect to the Internet
—

# Set up parental controls for any user

Appearance and

\ " & y Personalization
View network status and tasks ch T
Choose homegroup and sharing ange the theme

' options Change desktop background

Adjust screen resolution
, / Hardware and Sound ; :
5 % View devices and printers Clock, Language' and Reglon
< Aiddin davice 12 Change keyboards or other input
Change display language

methods
&—# Programs
k “J Uninstall a program Ease of Access

Let Windows suggest settings
Optimize visual display

Right-click the network adapter that will connect to the camera and then select "Properties.”

The properties dialog box for the network adapter that will connect to the camera appears.

lJ Local Area Connection Properties &

Networking Sharing |

Connect using:
& Intel(R) 82574L Gigabtt Network Connection

This connection uses the following tems:

V] ™% Chent for Microsoft Networks

¥ J8leBUS Universal Pro Driver

¥ 81005 Packet Scheduler

¥ JB)Fie and Printer Sharing for Microsoft Networks

Wl s Intemet Protocol Version 6 (TCP/IPv6)

iR iiemet Protocol Version 4 (TCP/IPv4) |

Wl .4 Link-Layer Topology Discovery Mapper /0 Driver
¥ .a Link-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse nterconnected networks.

o) (o)

Select "Internet Protocol Version 4 (TCP/IPv4)" and then click the Properties button.
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If both TCP/IPv6 and TCP/IPv4 are displayed, select TCP/IPv4.)

Set the IP address and subnet mask in the properties dialog box for the network adapter that will connect to the
camera. Here we show an example of changing the address of the PC to 192.168.0.1.

Internet Protocel Version 4 (TCP/IPvd) Properties @

General

You can get IP settings assigned automatically if your network supports
this capability., Otherwise, you need to ask vour network administrator

for the appropriate IF settings.

(71 Obtain an IP address automatically
(@) Use the following IP address:

IF address: 192 . 168 . . 1
Subnet mask: 255,255,255, 0
Default gateway:

Obtain DNS server address automatically
i@ Use the following DNS server addresses:

Preferred DMS server;

Alternate DMS server:

[T validate settings upon exit

[ QK ] [ Cancel ]

Select "Use the following IP address” and set the IP address and subnet mask.
Set the IP address to 192.168.0.1.
Set the subnet mask to 255.255.255.0.

In this example, the first three parts of the IP address of the camera to be connected need to match the first
three parts of the IP address of the PC.

If the subnet mask is set to 255.255.0.0, the first two parts of the IP address of the camera to be connected
need to match the first two parts of the IP address of the network interface card.
Set an IP address that will not duplicate that of a camera or PC within the same network.

After setting the IP address and subnet mask of the PC, click the OK button to close the Internet protocol
properties dialog box.
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Revision History

Rev. Date Changes Note

1.00 | March 24,2015 | ® Newly issued

1.01 | March 27,2015 | ® Updated
Updated description on connection procedure.

1.02 June 16,2015 | ® Updated
Updated projector description.

1.03 December 24, | ® Updated
2015 Updated descriptions of acquisition mode, trigger settings, gamma, start
distance, and display color.

RICOH Industrial Solutions Inc.
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