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1 Introduction

1.1 Overview

The SCAPE 3D Scanner Viewer software (hereinafter referred to as the 3D Viewer) is a
software application bundled with the SCAPE Scanners. The 3D Viewer detects SCAPE
Scanners available and supports IP configuration. Multiple scanners can be connected at the
same time. After a SCAPE Scanner is connected, the 3D Viewer supports:

¢ Single or continuous acquisitions

e Settings of SCAPE Scanner parameters

e Visualization of 3D Point cloud, heat map and color image?

e Visualization options within the 3D Viewer

e Saving and loading point clouds in various formats including pcd, ply and stl
e Firmware upgrade

The SCAPE Scanners comes with an SDK (Software Development Kit) for controlling the
SCAPE Scanner(s). It supports functions such as acquiring real-time data, setting scanner
parameters, and saving images. Both Windows and Linux are supported with several
programming languages:

o C++

o C#

e Halcon
e Python

e VisionPro

The documentation of the SDK is covered in another document.

1.2 Preparation before use
Minimum PC requirements

e OS: Windows 10/11 - 64bit, Ubuntu16.04/18.04/20.04 - 64bit
e CPU: Intel i5 8th generation or Ryzen 3
RAM: 4G
e GPU: Any supporting 1920 * 1080 resolution
Hard disk: 128G
e Net card: 1 Gigabit

For optimal 3D visualization a discrete GPU supporting 1920*1080 is recommended but is in
most cases not necessary.

1.3 Cautions

This equipment must be installed by professionals. Please follow operating specifications to
avoid injury and comply with safety regulations.

e Do not try to open or repair the equipment, since incorrect operations can cause
permanent damage to the equipment.

1 If RGB camera is present in the scanner
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o After the equipment is installed, refrain from moving or disassembling the equipment
parts.

o Read the instructions carefully before performing a test or operation.

e The equipment should be installed with a fixed bracket to avoid harmful vibration.

o Ensure temperature and humidity of the test environment are constant for test
consistency.

o Use professional tools to maintain and clean the lens, stage, etc. to avoid damage to
the lens or glass.

o Looking directly at the light emitted by the device for extended periods may cause
damage to the eyes.

1.4 Interface Preview
Starting the client takes you to the welcome page, shown below.

SCAPE

3D Scanner Viewer:

Starting the software, this may take up to one minute

Figure 1.1 Client loading screen

The main interface of the client is mainly divided into two parts, the Connection page and the
Scan page, as shown below.
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Figure 1.2 Connection page

Figure 1.3 Scan page

The following table describes the functions of each area on the client interface.

Nr. Name Functional specifications
1 Menu Bar
2 Device List Display all online scanners in the same LAN.
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View detailed information about the selected device,
3 Device Info such as the IP address, connection status, and
firmware version.

4 Device Operation Connect the scanner and configure its IP address.

5 Interface Tab Switch between different interfaces.

Includes disconnection, scan and continuous scan,
6 Scanner Toolbar point cloud image reset, save and save options,
system tools functionality.

7 Parameter Settings Set scanner parameters.
. . Preview the point cloud, depth, and texture map of
8 Image Preview window . . .
the real- time scanned image or locally saved image.
9 The log window View client operations and scanning logs.
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2 Getting started

2.1 Software Installation

Open the installation program “SCAPE 3D Scanner Viewer_ 3.0.23 Setup.exe” toinstall
the 3D Viewer.

Select the language

Select Setup Language X

\[/ Select the language to use during the installation.

=

English v

Coc

Figure 2.1 Select language

Select Add Shortcut to create a desktop shortcut.
Click Browse and select the program installation path.

Click Install to begin installing.

¢l Setup - SCAPE3DScannerViewer version 3.0.23 = X

SCAPE 3D Scanner Viewer installation

Additional shortcuts:
[ create a desktop shortcut

Installation path:
C:\SCAPE3DScannerViewer Browse...

Install

Figure 2.2 Setup Wizard dialog
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clq Setup - SCAPE3DScannerViewer version 3.0.23

Installing
Setup software is installing SCAPE 3DScannerViewer into your

computer. Please wait a moment.

Extracting files...
C:\SCAPE 3DScannerViewer \CamSDK\CamSDK_CPP\bin\3rdparty\opencv\opencv_world410.dll

Figure 2.3 Setup Wizard dialog, installing

To exit setup, click Cancel, then Yes to exit the installation program.
Click No to continue the installation.

Completing the SCAPE3DScannerViewer
Setup Wizard

Setup has finished installing SCAPE 3DScannerViewer on your computer,
The application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

[4] Launch SCAPE3DScannerViewer

Figure 2.4: Setup Wizard dialog, done
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2.2 Device Connection

1. Upon opening the program, all devices in the local area network appearautomatically.

2. Device information contains IP, SN, MAC address, connection status, DHCP status,
RGB status, scanner firmware version, resolution, and remarks information.

3. Select a scanner and click Connect to connect to it. You can click Refresh to update the
device list. While connected, you can click Disconnect to disconnect.

Figure 2.5 Device interface

Disconnect Scan Continuous Scan Reset 3D Save Save Options System Tools Network Test

Figure 2.6 Disconnect

To connect more than one scanner, click the Device Connection tab and select another
scanner to connect.

File(F) Languages(l) Setti ) Tools(T) Help(H)
Device Connect 10.10.1.200

P Status
1 10.10.1.200 Connected IF 10.10.1.200
2 10.10.1.96 SH N/A
3 1010118 MAC 48:b0:2d:3d:6c:f0

Conmection Status

THCE Off

Texture Status MNormal

Resclutioen

Comments

Figure 2.7 Device list
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2.3 Modify IP

1. To modify IP, click the Settings button on the home page.
2. Select DHCP to obtain the rear-scanner IP address automatically.

) SCAPE 3D Scanner Viewer X

O Automatically obtain IP address (DHCP)

@ Manually modify and use the following IP address (Static)

PC IP:

Current IP:

New IP:

Figure 2.8 DHCP Configuration

3. Select Static and enter a new IP address to change the scanner to a static IP
address.

€ SCAPE 3D Scanner Viewer X

@ Automatically obtain IP address (DHCP)

O Manually modify and use the following IP address (Static)

PC IP: 10.118.40.100

(1151l [ =S 10.118.40.2

New IP: 10.118.40.2|

Figure 2.9 Static IP configuration
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2.4 Parameter Settings
Parameter settings include scanning settings, point cloud settings and texture settings.

Parameter Group @ © Current
v Scan Settings
Exposure
Gain 0
Projection Mode QualityFirst
Exposure Times 1!
2nd Exposure
3rd Exposure
Pixel Format 8
v PointCloud Settings
> Point Cloud ROI
Smooth Degree Null
Fill Hole Size Null

Outlier Removal Null

v Texture Settings

ShowTexture

Depth Map Type PointCloud

Apply Params Save Params Restore Params

Figure 4.11 Parameter Settings
Scanning settings
1. Exposure : indicates the exposure time of the mono camera, in milliseconds.
2. Gain: indicates the gain coefficient of the mono camera.

3. Projection mode:

Mode 1 gives priority to scanning speed

Mode 2 gives priority to scanning quality

Mode 3 has a balanced scanning speed and quality
Mode 4 has high quality scanning
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2nd Exposure(ms) M3-Balance
M4-HighQuality

Figure 4.11 ProjectionMode

4. Exposure times: indicates the number of times the scanner has taken

5. 2nd exposure: indicates the exposure time of the mono camera for the second shot, in
milliseconds

6. 3rd exposure: indicates the exposure time of the mono camera for the third shot, in
milliseconds

7. Pixel type: indicates the image pixel type, including Mono8 and Mono12

Point cloud process
8. Point cloud ROI: indicates the effective range of point cloud depth

Minimum value: indicates the lower limit of the effective range of the XYZ axis of the
point cloud in millimeters

Maximum value: indicates the upper limit of the effective range of the XYZ axis of the
point cloud in millimeters

9. Smooth type: indicates the image smoothing mode. The options are:

None

Gaussian smoothing
Bilateral smoothing
Median smoothing

10. Smooth degree: the lighter the strength, the sharper the point cloud; The stronger the
intensity, the smoother the point cloud

11. Fill holes size: the strength of hole filling. The greater the strength, the more holes are
filled

12. Denoise: the intensity of noise removal

13. Filter type: gradient filter and piece segment match filtering can be selected

Texture settings
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14. Texture display: check the point cloud image to show texture
15. Depth align: indicates that depth map is aligned with RGB camera and point cloud

16. Exposure: indicates the time interval between the shutter opening and closing

Params Select

Parameter Group ® © Current
. . Current
v Scanning Settings ...k

1 High Speed
High Quality
U Black Objects
, Mutual Reflection

IRExposure(ms)

innhlndes I\

Figure 4.11 Parameter Group selection
It is divided into current, default, high-speed, high-quality, black-objects and mutual-reflection.

Parameter-group application

It is divided into adding parameter-group and delete parameter-group.

Parameter application

It is divided into application parameters, saving parameters and restoring defaults.
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2.4.1 Advanced Settings

Advanced Attributes: Uploads advanced attributes from the supported attribute tree via
the scanner system, allowing fine control over optomechanical, algorithmic, transmission,
and other parameters.

Name

Attributes

~ Device Settings
Width Max
Height Max

~ Scan Settings

Trigger Mode

Capture Delay(... ©

cture  ddvanced Attributes

Camera
HDR
HDR Exposure2
HDR Exposure3
> Projector

v Algorithm Setti...
Depth Map Type Point cloud alignment
Fill Hole |
Fill Hole Dilate ...
Smooth
Wrapphase Type 3
Triangle Filter T... 15
Shadow Thresh... s

> Point Cloud ROI

Figure 2.10

2.4.2 Structure

Transport Structure: From version 3.0.18, specifying transmission structure and

obtain frame information is supported.

MName Value

Attributes

DepthMap true
NormalMap true
PointCloud B true
PointColo true

PointUV B true

Advanced Attributes

RemapTexture M fal=-
Texture true

Trianglelndices B true

£
=1
T
=
5
wi
£
o
o
w
c
ke
i

Figure 2.11
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2.5 Point Cloud Images

1. Click the Point Cloud button on toolbar to switch to the display page of point cloud
2. Click the "scanning" button to complete imaging and display of point cloud

10.10.1.185

PoiiCloud

Figure 2.12 Point Cloud images

2.6 Depth Map

1. Click the depth button on toolbar to switch to the point cloud depth map display page
2. Click the "scanning" button to complete the imaging and display of depth map point
cloud

Figure 2.13 Depth Map
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2.7 Texture Map

1. Click the "texture" button on toolbar to switch to the texture map display page
2. Click the "scanning" button to complete the imaging and display of texture map

10.10.1.185

ntCloud Settings

~ Texture Settings

Figure 2.14 Texture Map

2.8 Running

1. Click the "Running" button to start the continuous refresh display;
2. View continuous point cloud, continuous depth, and continuous texture.

B

Disconnect Scan Continuous Scan Reset 3D Save Save Options System Tools Network Test

Figure 2.15 Running

2.9 Reset 3D

Reset the point cloud interface to the initial display state.

=

Disconnect Scan Continuous Scan Reset 3D Save Save Options System Tools Network Test

Figure 2.16 Reset 3D
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2.10 Save Files

1. Click the "Save" button to save the current scanning file (point cloud, depth map,
texture map).
2. Save options: Change the save path and pointcloud file format.

Disconnect Scan Continuous Scan Reset 3D Save Save Options System Tools Network Test

Figure 2.17 Save files

Q SCAPE 3D Scanner Viewer X

File Format: araw >

Debugging Data:

Figure 2.18 Save option

When the Debugging data is selected, the saved araw file can be used for debugging.

When the Debugging data is not selected, the scanning time of the Viewer will be shortened.

2.11 System tools

Click the System Tools button to access advanced tools. From here, you can import and
export calibration and configuration files, export scanner log files, upgrade firmware
versions, and view system information.
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ibration File

Figure 2.19 System tools

Advanced tools:

Param matrix: View the camera calibration's internal and external parameter matrices.

CamIntrins

CamExtrin

Left:
1.0000000000 0.0000000000 0.0000000000 0.0000000000

0.0000000000 0.0000000000 0.0000000000 1.0000000000
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Figure 2.20 Parameter matrix

roundColopfl  e— E

Bacl ¥ oun ACol qp (G —————— —

Back £roun dColorE

Figure 2.21 Rendering settings

Calibration files: Import and export function of scanner calibration files.
Configuration files: Import and export function of scanner configuration files.
Log files: Import and export function of scanner log files.

Version upgrade: Scanner system version upgrade function. System information: Scanner
system information
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2.12 Menu bar
2.12.1 File

1. Open scanner file
Open point cloud file (format araw), select the imported point cloud file on the connection
page, and click the "connect" button to view the camera file

File(F) Languages(l) Settings(S) Help(H)

Open File Camera

0.10.1.185
374

1P Status
1 10.10.1.185 Connected IF 10.10.1.185
2 10.10.1.229 y MODEL PIXEL-L
3 10.10.1.82 eady SH J¥YS172300002
MAC 48:b0:2d:ac:42
Status

TIHCE

Scanner Firmware Version
Rezolution 1624x1240

Comments

Figure 2.22 Camera file

2.12.2 Language

Select the language of the GUI, including English and Chinese

Texture Settings
L

PomrClous

Figure 2.23 Interface in multiple languages
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2.12.3 Settings

Choose the appearance of the interface, from black, blue and white.

Figure 2.24 Interface theme selection

2.12.4 Help
Help includes user manuals, sample projects, and information about.
Help(H)

User Manual

Samples

About

Figure 2.25 Help
User manual: open the folder path of user guides of 3D Scanner and SDK
Sample project: open the folder path of CamSDK samples

About: open Viewer program version information
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3 Common Problems and Solutions
Below is a list of common issues and their solutions.

Problem description Solution

1. Check if the scanner is turned on.

2. Check the network connection between the scanner
unit and the PC.

3. Check if the computer firewall is on and if the host
software’s connection is blocked in the firewall's
inbound rules.

Cannot connect to scanner

1. Check if the scanner trigger line is plugged in.

2. Check ifthe trigger line is inserted correctly in
Unable to get point cloud data sequence.

3. Check if the scanner is blocked.
4. Check if the distance of the subject is appropriate.

1. Check whether the scanner trigger line is plugged
in.

2. Check if the trigger line is inserted correctly in
sequence.

3. Check if the scanner is blocked.
4. Check if the distance of the subject is appropriate.

Unable to get depth map

The host computer fails to Check if the IP settings of the scanner and PC are the
connect to the scanner or does | same, restart the scanner and the host computer
not respond software and try again.

Version upgrade problem 1:
Cannot connect to the scanner
after upgrade

After restarting the scanner and host computer
software, reconnect.

Firmware upgrade problem 2: Check if the network connection between the computer
Display upgrade failed and the scanner is a gigabit network.
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