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1.  System Requirements

Recommended System

The LIPScan™ 3D Scan SDK libraries and sample programs are designed
and developed to be compatible with the Windows 10 operating system. Refer to
the recommended hardware table below for specific hardware specifications
necessary to ensure optimal performance with the LIPScan™ 3D Scan SDK.

Recommended environment
*  Windows 10 64-bit system
. Microsoft Visual Studio 2019

Recommended Hardware

Processor Intel® Core™ i5 processor or above

RAM 4 GGB or above

GPU Memory 1 GB or above

System 64-bit system (x64)

Internal Intel® HD Graphics 630
Graphic Cards

Dedicated NVIDIA GeForce GTX 1050Ti
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Hardware compatibility

The LIPScan™ 3D Scan SDK is compatible with the following 3D cameras:

Series Models

AE400

AE430

AE450
LIPSedge™

AE470

L210u

L215u

Depth Camera D415

Depth Camera D435

Intel® RealSense™
Depth Camera D435i

Depth Camera D455




2. SDK Structure

LIPS 3D camera / SDK offers a system for developing depth-sensing
applications. As the LIPS system architecture illustrates, the system is comprised
of the hardware layer and the software layer.

The hardware layer oversees data capture, transfer, and processes.

In the software layer, the captured data is fetched by the LIPS SDK
(Software Development Kit) on the OS environment. Depending on the project
complexity, wrappers and third-party utilities may be engaged before the data is
eventually presented in the application layer for business applications.

Application c”% ﬁ g
Layer NVIDIA @ :((G}): i &) i =
Development | Applications omniveRse | Q&N )|@ P
::;’:'I'_’I‘;g Industrial || Cloud A.l. AR/VR

SDK &

Middleware
LIPSedge™
SDK

Package Ni Sample Code
Ni2viewer
open N |2 « Point Cloud
« IMU Reader
* Recorder ... and more

Windows == Linux @ Jetson linux% an>30I3 Iﬁl

xB4 Platforms NVIDIA Jetson(armB4)
BlESecinsgy Power-over- Ethernet MIPI usB

3D
Cameras LIPSedge™AE400 | LIPSedge™AE450 | [IPSedge™AR430 | LIPSedge™AF47D LIPSedoe™ DL LI1PSedge™DL40D LIPSedge™M3 LIPSedge™12I5u
(Aciwe Steren) (Aclwn Steran) (Active Steren] (Actwe Steren) (TnF] (Tuf) (ToF) (Structured Light)

LIPSedge"‘ Active Stereo, TOF, Structured ught 3D Cameras

The core of the system, the LIPS SDK, is comparable to a toolbox full of
software modules comprised of middleware, libraries, wrappers and API, and
miscellaneous programming languages / platforms for application development.
With extensive wrapper support, LIPS SDK enables developers to access bottom
layer data with APIs, thus eliminating the hassle of changing third-party functions.
The result is a highly effective project scoping, monitoring, and execution
workflow compatible with the fast-pacing AloT market and machine vision
demands.
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3. Camera Connections

The LIPScan™ 3D Scan SDK supports Intel® RealSense™, LIPSedge™ AE
series, and LIPSedge™ 210/ L215 series 3D cameras and SDK. Before using the
LIPScan™ 3D Scan SDK, follow the instructions below to install the hardware and

SDK for each camera and ensure that the 3D images can be viewed properly.

For details on Intel® RealSense™ series camera / SDK, refer to Intel's official
website.

For details on LIPSedge™ AE series camera / SDK, refer to LIPSedge™ AE
series User's Manual.

For details on LIPSedge™ L210u / L215u series camera / SDK, refer to
LIPSedge™ [210u / L215u User’s Manual.

A. Intel® RealSense™ D400 Series

After installing Intel® RealSense™ SDK 2.0, the 3D depth image preview
application is accessible at the following location:

Name realsense-viewer.exe

Location C:\Program Files (x86)\Intel RealSense SDK 2.0\tools

The interface of the application is as follows:



https://www.intel.com/content/www/us/en/support/articles/000028593/emerging-technologies/intel-realsense-technology.html
https://www.intel.com/content/www/us/en/support/articles/000028593/emerging-technologies/intel-realsense-technology.html
https://dev.lips-hci.com/docs-tag/lipsedge-ae-series/
https://dev.lips-hci.com/docs-tag/lipsedge-ae-series/
https://dev.lips-hci.com/lipsedge-l210u-l215u-user-guide/lipsedge-l-user-guide/
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1. Toggle the ON / OFF switch of Stereo Module to see the live depth image.
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3. Besides individual streaming, the Stereo Module / RGB Camera also allows
developers to view both image types simultaneously.

4. Click the 2D | 3D option at the upper right corner to switch between live
depth and point cloud image.
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B. LIPSedge™ AE Series

The LIPSedge™ AE series cameras are powered and connected to the
computer via Ethernet/PoE (Power over Ethernet). Before use, the computer
needs to have Ethernet enabled and the relevant network settings properly
configured in order to establish a connection with the camera and enable its
functionality.

a. Network Configuration

Follow the steps below to complete the connection setup for the LIPSedge™
AE series on the host PC / laptop. Ensure that the host PC / laptop and the
LIPSedge™ AE series camera is on the same subnet when configuring the
network settings.

1. Open Windows Settings and click Network & Internet.

Windows Settings

g System |- Devices
Display, sound, notifications, 2 Blustooth, printers, mouse

power

D Phone @ Metwork & Internet
VBN

Link your Android, iPhane Wi-Fi, airplane mode, VP

.- o—
@ Personalization E—  Apps
Background, lock screen, colors g Uninstall, defaults, optional
features
R Accounts (-'3‘$ Time & Language
Your accounts, email, sync, A Speech, region, date

waork, other people

10
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2. On the left menu, click Ethernet.

Status
Network status

B—zz—&

LIPS
lips-hci.com

You're connected to the Internet

If you have a limited data plan, you can make this network a
metered connection or change other properties.

Wi-Fi (LIPS) 196.21 GB
ﬁ From the last 30 days

@ Ethernet 4.08 GB
From the last 30 days

3. Click Change adapter options.

Related settings
IChange adapter options

Change advanced sharing options

Network and Sharing Center

Windows Firewall

4. Right-click Ethernet and select Properties.

5 Network Connections x
1 % > Control Pancl > All Control Panel Htems > Network Connections v o »
Organize ~ - m @
y  VirtualEox Host.Only Network Wi Ethernet Bluetocth Network Connection
Enabled lips-hei.com SEEWANSE Not connected
@ \inuaiox Host.Only Ethernet Ad.. Al et Dual Band Wirless-AC 82 | %% Restek Pele GoE Famity Controler | 3¢ @) Bivetocth Device (Personl Area
4items B ==

11
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5. Select Internet Protocol Version 4 (TCP / IPv4) and click Properties.

U Ethernet Properties| %

MNetworking

Connect using:

@ Intel(R) PRO/1000 MT Desktop Adapter

This connection uses the following items:

& Cliert for Microsoft Networks

.@Flle and Printer Sharing for Microsoft Metworks

@1 355 Packet Scheduler

Intemet Protocol Version 4 (TCP/1Pv4)

<& Link-Layer Topology Discovery Mapper 1/0 Driver
[ s Microsoft Network Adapter Multiplexor Protocol

& Microgoft LLDP Protocol Driver
£

>

Install. Urinstal

Description

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

oK Cancel

6. Type the following network settings and click OK.
IP Address : 192.168.0.2

Subnet mask : 255.255.255.0

General

fou can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
far the appropriate IP settings.

() Obtain an [P address automatically
(®) Use the following IP address:

IP address: 192 .168 . 0 . 2
Subnet mask: 255,255,255, 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l:l
Alternate DNS server: l:l

[validate settinas upon exit Advanced...

oK Cancel

Note: The local device must fall under the same subnet as the LIPSedge™ AE
series camera for communication. In this example, since the default IP address

of a LIPSedge™ AE series camera is 192.168.0.100, it is recommended to set
up a network ID of 192.168.0 and a host ID of 2.

12
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7. In the Command Prompt, type the following command: ping 192.168.0.100
and press Enter. When the ping packets sent equals to the ping packets
received, the camera connection is properly set up.

13
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b. Camera Streaming

To preview 3D images using the LIPSedge™ AE series camera, install the
LIPSedge™ AE series SDK. For detailed instructions, please refer to the
LIPSedge™ AE series user manual.

After installing the SDK, a network.json file is available in the following
directory. The network.json file contains the connection settings for the
LIPSedge™ AE series camera. Before establishing a connection, ensure that the
camera's connection settings are correctly configured. To achieve this, use the
LIPSedge™ AE series Toolkit located at the following directory to automatically
scan for available connections with the LIPSedge™ AE series cameras.

File name Network.json

Name LIPS_AE400 Toolkit.exe

Location [Download Directory]\tools\

The automatic scanning program is as follows:

aed00-toolkit
benchmark
convert
data-collect
depth-quality
enumerate-devices
fw-logger
fw-update
= ] rEmw realsense-viewer
recorder
rosbag-inspector
rs-imu-calibration
rs-server
= terminal
- [®7 lips-aed400-toolkit
] | netwarkjson

readme.md

| realsensez.dll

| realsense2-gldll

B realsense-viewer

14
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1. Click LIPSedge™ AE400/ AE430 / AE450 Toolkit.

MName

H rs-depth-guality.exe
H realsense-viewer.exe
realsense2-gl.dll

realsensed.dll

readme.md

Erfmina

rE-SEnser

lips-aed00-toolkit.exe

Date modified Type

2022/1/25 5:46 AM Application

Application

Application extension
Application extension
MD File

(Al

Ile Tolder
File folder

rs-imu-calibration File folder
rosbag-inspector File folder
recorder 2022/1/25 5:55 AM File folder

2. The toolkit automatically scans for available cameras.

Return to the location of LIPSedge™ AE series SDK and start realsense-

viewer.exe, the camera’s image streaming program. Select Run as
administrator when executing the program.

© Add Source

15
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4. Toggle ON/ OFF under Stereo Module. The viewer shows the real-time
depth image of the LIPSedge™ AE series camera.

—_— B

5. Toggle ON / OFF under RGB Camera. The viewer shows the real-time RGB
image of the LIPSedge™ AE series camera.

16
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5. Besides individual streaming, the Stereo Module / RGB Camera also allows

developers to view both image types simultaneously.

6. Click the 2D | 3D option on the upper right corner to view the 3D point-cloud
version of the 3D image.

17
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C. LIPSedge™ L210u / L215u Series

To preview 3D images using the LIPSedge™ L series camera, install the
LIPSedge™ L series SDK. For detailed information, contact our sales
representative at info@lips-hci.com. LIPS Corp. will provide the latest version of
the LIPSedge™ L series user manual.

After the installation of the SDK, which includes the OpenNI framework, go to
the following directory to access the camera preview program:

Name NIViewer.exe

Location C:\Program Files\OpenNI2\Tools

The NiViewer is only available for previewing LIPSedge™ L210u / L215u
images and does not support configuring camera profiles. Before previewing, set
up the corresponding configuration files based on the specific usage scenario.
Failure to configure the profile files may result in incorrect images display.

For configuration file references, prefer to
e LIPScan3D SDK\Config_files\L210\1280x720

e LIPScan3D SDK\Config_files\L210\640x480

directory in the SDK installation folder, which contains the
L210_config_640x400.json and L210_config_1280x800.json files.

18
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Right-click on NIViewer, a menu appears.

View »
Device »
Capture b
Flayer ]
Cuit [Esc]

Select Device > Streams > Depth > Video Mode for desired depth image
resolution / precision.

View ¥

Device » Streams » Depth » On/Off

Capture » Registration » Color H] Video Mode b 640 x 400 @ 30 (1 mm)
Player ] Frame Sync [y ] Mirrar 640 x 400 @ 30 (100 um)

1280 x 800 @ 30 (1 mm)
1280 x 800 @ 30 (100 umn)

Quit [Esc] Mirror All [ m ] Reset Cropping

Select Device > Streams > Color > Video Mode for desired RGB image
resolution / precision.

View

Device Streams

Capture Registration On/Off

Player Frame Sync [y ] Video Mode 640 x 480 @ 30 (RGB 888)
Quit [Esc] Mirror All [m ] Mirror 1280 x 800 @ 15 (RGB 888)

Reset Cropping

View >

Device > Streams

Capture > Registration > Color >

Player > Frame Sync [y] IR > On/Off

Quit [Esc] Mirror All [m ] Video Made b

Mirror

Reset Cropping

19
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4. Source Code Compilation

This section details how to compile an example application of the
LIPScan™ 3D Scan from the source code package and adjust the dependency

configuration.

Glossary

Terms

LIPScan™ 3D Scan SDK

Definition

The software development kit for LIPScan™ 3D
Scan that includes the source code. dependent
libraries, tools.

Example application

The LIPScan™ 3D Scan application built from the
source code. The example application includes the
functionality of the LIPScan™ 3D Scan. Developers
can add / remove / modify the functions by
programming.

20



oL

A. Recommended Build Environment

LIPScan™ 3D Scan SDK and example application are compatible with
Microsoft Visual Studio 2019, employing the Release configuration and x64
platform. It is recommended to use the same development environment,
configuration, and platform when programming for LIPScan™ 3D Scan SDK.
Refer to the table provided below for the third-party SDKs and their
corresponding versions utilized by LIPScan™ 3D Scan SDK.

Library Library Dynamic Libraries Static Libraries Header File
Names Versions Directory
Boost 1.69.0 N/A 31
N/A party/boost_1_69_0
opencv_core455.dll
opencv_highgui455.dll 455.lib
opencv_core455. i d -
OpenCV opencv_imgcodecs455.dll P - . 3 party/opencv
455 opencv_imgproc455.lib 4.5.5/include

opencv_imgproc455.dll , , .
o opencv_highgui455.1ib
opencv_videoio455.dll

OpenNI2.dll
L210u SDK N/A N/A
1.0.2.0 OPENNI2/Drivers/...
Intel®
RealSense™ | 2.50.0 realsense?.dll N/A N/A
SDK 2.0
AE400 SDK | 2.43.0 realsense2.dll N/A N/A
librealsense.dll
liblipscan3d.dll
libgmp-10.dll
CCCorelib.dll librealsense.lib
LIPScan3D 2.04 include
camera/AE400/DepthCamAE400.dll liblipscan3d.lib

camera/AE400/DepthCamAE430_470.dll
camera/D415/DepthCamD415.dll
camera/L210/DepthCamL210.dll

21
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B. Environment Configuration (SDK)

a. SDK Installation

To obtain the LIPScan™ 3D Scan SDK, contact info@lips-hci.com. A
download link will be provided. The SDK is compressed in a .7z format, which is
decompressible by using the 7-Zip application avaiable at https://www.7-zip.org/.
Once the download link is received and the 7-Zip application is ready, follow the
instructions below to install the LIPScan™ 3D Scan SDK.:

1. Download and install 7-Zip from https://www.7-zip.org/.

2. From the download link, download and extract the LIPScan™ 3D Scan SDK.

3. Extracted SDK folder is as follows

3rd party
bin

camera
Config_files
include

lib

License

e 3" party: contains the boost library and opencyv.
e bin: contains the dynamic library files (.dll) of the SDK.

e camera: contains dynamic library files (.dll) that support camera types.
The placement path is the application (.exe) directory (or in the case of
debugging, it is placed in the Visual Studio solution (.sIn) directory).

e Config_files: contains configuration files (.json) for supported camera
types and models in the SDK.

¢ Include: contains API header files (.h) for the SDK.
e lib: contains static libraries (.lib).

e License: contains license declaration files for third-party libraries.

22
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License File Settings

LIPScan™ 3D Scan SDK requires two license types for unrestricted
operation: an SDK license and a runtime license. The SDK license authorizes the
SDK to operate on the specified device, while the runtime license authorizes the

developer-selected device to run the application developed with the SDK.

The executable application must be compiled from its source code. The
executable file location may vary depending on where the developer saves it.

then place the SDK license in

D:\LIPScan3D_SDK_<version>\LIPScan\license\sdk\<SDK license file>

runtime license in

D:\LIPScan3D_SDK_<version>\LIPScan\license\runtime\<runtime license

file>

After the compiler successfully compiled executable from the source code, place
the license folder in the same application directory as LIPScan.exe. Within this
folder, place the SDK license file in “license\sdk™ and the runtime license file in
‘license\runtime’™. For example: If the executable is in
D:\LIPScan3D_SDK_<version>\LIPScan\LIPScan.exe,

LIPScan™ 3D Scan SDK License File Structure

D:\LIPScan3D_SDK_<version>\LIPScan
[

LR

LIPScan.exe license

APP license file Runtime license file

® The executable file location depends on where the developer saves the source code.

@ APP license files are required for unrestricted operation. Missing or invalid files start 5-minute trial mode.

|

23
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For details about the file structure, refer to the infographics below:

1. LIPScan 3D APP 2. LIPScan 3D Runtime 3. LIPScan 3D SDK
(8 V X.X.X ) i V XXX ) ( VXxx )

LIPScan3D_APP_V x.x.x E LIPScan3D_Runtime_V x.x.x l‘ LIPScan3D_SDK_V x.x.x
] uPscan 3D.exe 9 Runtime.exe ‘ include
[ config [ config lib
"] data [ data | ["1 sampleCode
™ logs B logs 9 doc
[ license [ license [0 license
L m app L mn runtime [ L pg sdk
™ license,son L[ ticensedson | L[ ticensedson
(APP License) (Runtime License) (SDK License)
License Path: License Path: License Path:
| Alicense\app\license.json | Alicense\runtime\license.json | \license\sdk\license.json

LIPScan™ 3D Scan SDK checks the SDK license location while the
application is running. If either required license file is missing, invalid, or
unreadable, the SDK enters a 5-minute trial mode. When the trial period expires,
a termination notice is displayed and the application closes.

1. Place the lips_license.json file under the following location. In this example, a
lips_license_915422060687.json is used.
Location: D:\LIPScan3D_SDK_<version number>\license\sdk\

LIPSance3D 5DK v2.0.4 » license » sdk

Fay
Mame Date modified

« | lips_sdk_91522060687 json 2026/7/21 T:33 PM

24
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2. Optioanlly, place the lips_runtime.json file under the following location when
the developer had developed applications using the SDK. In this example, a
lips_runtime_915422060687.json is used.

Location: D:\LIPScan3D_SDK_<version number>\license\runtime\

LIPSance3D SDE_v2.0.4 » license » runtime

Fat
Mame Date modified

o1 lips_runtime_91522060687 json 2026/7/21 T:33 PM

3. When the files is absent, the following notice appears when the time limit is
met and the applicated terminates upon clicking OK. Once terminated, the

camera images and 3D model becomes inaccessible.

Free trial session expired.

OK

25
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C. Environment Configuration (Compiler)

a. Workload Settings

Prior to starting the compilation of LIPScan™ 3D Scan SDK example
applications, it is crucial to install the following Microsoft Visual Studio workloads:

MSVC v142 - VS 2019 C++ x64/x86
Windows 10 SDK (10.0.17763.0)

1. Follow the figures below to install the workloads:

entating — Vel Stutso Commmanity 2019 — 16,11

Workloads  Individual components  Language packs  Installation locations

@ Need et dhocsng what 2 inatal? More mlo x Installation details

R

s Gevelooment

* Desktop development with C++
~ inctude

e

q);

TMSVC v142 - V5 2019 e+ X64/x86 build t... |3

Desktop & Mobile (5)

Bl NET deskiop development
=) suits w

[P RCRaR<]<]

Windows 10 SDK (10.0.19041.0)
Just-In-Time debugger

C++ profiling tools

C++ CMake tools for Windows

C++ ATL for latest v142 build tools (x86 &...
Test Adapter for Boost.Test

Test Adapter for Google Test

Live Share

IntelliCode

C++ AddressSanitizer

retaling — Visusl St Community 2019 — 18,1127

‘Workloads  Individual components  Language packs

O Nod hip choosing what 20 sall7 Mosw info

Desktop & Mobile (5)

Bl HEF desianp development
= Suild WEF. Windows Forms, and conscle sppibcation:
i W o 8 it NET o 3

sing C#, Visusl Basic, ang et NET Frame.

Sl Universal Windows Plsticem developmest

'+ Mobile development with C= «
Build cross-platform appicatons for 05, Androi
Windoes uzing Ce+

d ar

eunt in the drsf Fary

#+—] Desktop development with C+ +
Lo Busld modem C+ + apps for Windaws uaing tooks gf
ehaice, nchuding SV, Clang, (M

Mekile evelogment with NET jnut of suppert)

wsal Seutiio edition you ssleciec. We alsa offer e shiley

Halices of # i1s Sccoerganying been

Installation locations

* Installation details

* Desktop development with C++
= Universal Windows Platform develop...

st for i05, Anoid o

Pemicnse ut-0F-SUppON co

2t other software with Vel
teuing, you als sgree b these

Tatsl space sequired 165 GE

Instal while downioading = ieatall

If a 30-day trial license is required, sign in with a Microsoft account to

access a free license.
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b. Building from Source Code

Follow the instructions below to complete the configuration of the example
application, platform, and environment settings for the LIPScan™ 3D Scan SDK
library required for the compilation process. Once the compilation configuration
is successful, build the example application. This example is based on a C++
console application.

1. Open Microsoft Visual Studio 2019 and go to File > New > Project.

File Edit View Git Debug Analyze Tools Extensions Window Help
New 3  Project. Ctrl+Shift+N
Open s Repository...
Clone Repository... *3  File... Ctrl+N

Start Window Project From Existing Code...

Start Live Share

Join Live Share Session...

Save All Ctrl+Shift+5S

Account Settings..
Recent Projects and Solutions

Exit Alt+F4

2. Select C++ > Console App and assign the project name / the location for place
the example application project. For example, "D:\workspace".

Create a new project

Recent project templates Ces - Allplatorms

27
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3. After adding the project, select the solution configuration:
e Solution Configuration: Release

e Solution Platform: x64

File Edit View Git Prgect Bulld Debug Test Analyze Tools Extensions Window Help

’.‘_1' > & Release ~ x64 ~ P local Windows Debugger ~ [ &

MyScan3DApp.cpp
*3| MyScan3DApp - (Global Scope)

4. Click on the menu Build > Build Solution.

m File Edit View Git Project Build Debug Test Analyze Tools Extensions Window
, * P =
’f_\' -y e =] Build Solution Ctrl+Shift+B
Rebuild Solution

MyScan3DApp.cpp Clean Solution

*+ MyScan3DApp Build full program database file for solution
Run Code An s on Solution Alt+F11
Build MyScan3DApp Ctrl+B
Rebuild MyScan3DApp
Clean MyScan3DApp

Run Code Analysis on MyScan3DApp

Project Only

Batch Build...

Configuration Manager...

5. In the case of a successful build, the output window will display the message:
1 succeeded, 0 failed, 0 up-to-date, 0 skipped.

F3

nnnnn

Successful build is insufficient for running LIPScan™ 3D Scan example
application. To run LIPScan™ 3D Scan example application, refer to the following
chapters to complete subsequent configuration settings.

28
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C. Dependency Configuration

The example application completed in the initial build is NOT immediately
executable. This is due to its reliance on dependencies from the LIPScan™ 3D
Scan SDK, which are essential to establish a functional camera connection and
process image data. To ensure the example application is readily executable,
follow the instructions to set up the dependency configuration and rebuild the
source code.

The relevant dependency settings include:

» Camera retrieval configuration: Setting files that specifies the camera
intended for connection and the image mode for specific scenario.

* Binary and dynamic library configuration: Setting files that call third-party
frameworks or libraries for image processing.

» Additional include directory configuration: Refer to 4-C-c. Compiler
Property Settings.

29
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[Camera Retrieval Configuration]

During runtime, the LIPScan™ 3D Scan example application utilizes a
camera.json file identifying the connected camera model. This file contains an
identification string crucial for establishing the camera connection. To set up the
identification string that matches the camera intended for connection, refer to
5-a. Camera Retrieval Configuration.

1. Build the LIPScan™ 3D Scan.

2. Goto LIPScan™ 3D Scan SDK'’s location and copy the following folders,
which contain the camera dependencies, to the LIPScan™ 3D Scan example
application’s location.

e camera
* Config_files
* include

* lib

ILIPScan3D SDK v1.4.0[Release] > LIPScan3D SDK 1.4.0[Release] This PC > DATA (D:) > workspace > MyScan3DApp|

Name Date modified

3rd party 6/30/2023 3:45 PM
camera
bin

Config_files
camera 6/30/2023 3:47 PM )

Config_files

include

include 6/3042023 3:51 PM

L210u sdk v1.0.2.0 lib

License

3. Referto 5-a. Camera Retrieval Configuration for camera identification string
setup.

30



&3 LIPS

Follow the instructions to move the OpenCV dependencies to the LIPScan™
3D Scan example application’s location.

[OpenCV Dependencies]

4. From LIPScan™ 3D Scan SDK > 3rd party, copy the following folders to the
LIPScan™ 3D Scan example application’s location.

e LIPScan™ 3D Scan SDK \3rdparty\boost_1_69_0
e LIPScan™ 3D Scan SDK \3rdparty\opencv-4.5.5

LIPScan3D SDK 1.4.0[Release] > 3rd party This PC > DATA (Dx) » workspace » MyScan3DApp
Name ; boost_1_69_0
boost_1_69. 0 Debug
include
opencv-4.5.5

lib
[ MyScan3iDApp.cpp
8 MyScan3DApp.sin
_ MyScaniDApp.vexproj
ﬁ'_’ MyScan3DApp.vcxproj filters

Ql MyScan3DAppvoiprojuser
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[Binary and dynamic library configuration]

Follow the instructions to move the binary and dynamic library dependencies
to the LIPScan™ 3D Scan example application’s location.

5. From LIPScan™ 3D Scan SDK > bin, copy the following folders to the
LIPScan™ 3D Scan example application’s location.

e camera
e CCCorelib.dll
e libgmp-10.dll

¢ liblipscan3d.dll

¢ librealsense.dll

e network

e opencvcore455.dll

e opencv_highgui455.dll

e opencv_imgcodec455.dll
e opencv_imgproc455.dll

e opencv_videoio455.dll

This PC > DATA (D:) > workspace > MyScan3DApp ~ C
|j camera
boost_1_69_0 [] cccoreLinan
Debug [2) libgmp-10.dll
include [ liblipscan3d.dil
@ librealsense.dll
lib .
f =l network
opencv-4.5.5 opencv_core455.dll
[ MyScan3DApp.cop [4] opencv_highgui455.dil
i decs455.dll
vl MyScan3DApp.sin [2) opency imgeodec
opencv_imgproc455.dll
MyScan3DApp.vcxproj
D v PP pro) @ opencv_videoio455.dll
Eﬁ MyScan3DApp.voxproj filters
.L—i? MyScan3DApp.vcxproj.user
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d. Compiler Property Settings

Follow the instructions to set up the compiler’s property, including character
set and additional libraries.

1. On the right menu, right-click the example application and select Properties.
A dialog box pops up.

2. On the top menu, select the following options:
e Configuration: Release

e Platform: x64

MyScan3DApp Property Pages ? X
I Configuration:  Active(Release) ~  Platform: x64 ~ I Configuration Manager...
4 Configuration Properties v Advanced Properties
General Target File Extension exe
Advanced Extensions to Delete on Clean * cdf;*.cache;*.obj;*.obj.enc.ilk*.ipdb;*.iobj;* resources*tlb;%li%
Debugging Build Lag File $(IntDin)$(MSBuildProjectName).log
VC++ Directories Preferred Build Tool Architecture Default
B GG+ Use Debug Libraries No
> Uty Enable Unity JUMBO) Build No
P W st e Copy Content to OutDir No
P ZilEEmE (?enerator Copy Project References to OutDir No
b Browse Information Copy Project References' Symbols to ¢ No
I Build Events R R
b Custom Build Step Copy C++ Runtime to OutDir No ] -
b Code Analysis Use of MFC Use Standard Windows Libraries
Use Multi-Byte Character Set ™
Whole Program Optimization Use Link Time Code Generation
MSVC Toolset Version Default

~ C++/CLI Properties
Common Language Runtime Support No Comman Language Runtime Support
NET Target Framework Version
Enable Managed Incremental Build ~ No

Character Set
Tells the compiler to use the specified character set; aids in localization issues.
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3. On the left menu, click Configuration Properties > Advanced > Character
Set and select Use Multi-Byte Character Set.

[Character Set Settings]

MyScan3DApp Property Pages 3 X
Configuration:  Active(Release) ~  Platform: x64 ~ Configuration Manager...
4 Configuration Properties ~ Advanced Properties
General Target File Extension exe
Advanced Extensions to Delete on Clean *cdf*.cache* obj;*.obj.enc*.ilk*.ipdb;*iobj;* resources; tlb;*.ili;%
Debugging Build Log File $(IntDir)$(MSBuildProjectName).og
VC++ Directories Preferred Build Tool Architecture Default
P C/Ce+ Use Debug Libraries No
b Linker Enable Unity JUMBO) Build No
e e=aol Copy Content to OutDir No

P XML Document Generator
> Browse Information

[> Build Events

> Custom Build Step

> Code Analysis
Use Multi-Byte Character Set &
W

MSVC Toolset Version Default
~ C++/CLI Properties

Copy Project References to OutDir No
Copy Project References’ Symbols to ¢ No
Copy C++ Runtime to OutDir No

Common Language Runtime Support No Common Language Runtime Support
NET Target Framework Version
Enable Managed Incremental Build  No

Character Set
Tells the compiler to use the specified character set; aids in localization issues.
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[C/ C++ Settings]

4. On the left menu, go to Configuration Properties > C / C++ > General and
expand Additional Include Directories.

LIPS_SDK_Example Property Pages ? X

Configuration: ~ Active(Debug) ~ Platform: | Active(x64) ~ | Configuration Manager...

4 Configuration Properties Additional Include Directories

General Additional #using Directories
Debugging Debug Information Format Program Database for Edit And Continue (/Z1)
VC++ Directories Support Just My Code Debugging Yes (/IMC)

4 C/C++

Common Language RunTime Support

General Consume Windows Runtime Extension

Optimization

Suppress Startup Banner Yes (/nologo)
Preprocessor Warning Level Level3 (/W3)
Code Generation Treat Warnings As Errors No (/WX-)
':”QWQ?I s Waring Version

el Diagnostics Format Classic {/diagnostics:classic)
Output Files
SDL checks
Browse Information Mutti C lati
e ulti-processor Compilation
All Options
Command Line
B Linker

b Manifest Tool
P Resources.
P XML Document Generator
b Browse Information
b Build Events
b Custom Build Step
b Code Analysis
Additional Include Directories
Specifies one or more directories to add to the include path; separate with semi-colons if more than one.  (/I[pa...

[ok ]| cancel Apply
5. Add the following paths to Additional Include Directories and click Apply.

Additional Include Directories

D:\workspace\[LIPScan™ 3D Scan example application]\include

D:\workspace\[LIPScan™ 3D Scan example
application]\boost_1_69_0

D:\workspace\[LIPScan™ 3D Scan example application]\opencv-
4.5.5\include %(Additional Include Directories)

Additional Include Directories ? X

D:\workspace\MyScan3DApp\include
Diworkspace\MyScan3DApp\boost_1_69_0
Diworkspace\MyScan3DApp\opencv-4.5.5\include

v
Evaluated value:
Diworkspace\MyScan3DApphinclude a
Diyworkspace\MyScan3DApp\boost_1_69_0
Diworkspace\MyScan3DApp\opencv-4.5.5\include
%(AdditionallncludeDirectories) v
4 »
Inherited values:
A
v
B Inherit from parent or project defaults Macross >

oK Cancel
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[Linker Settings]

6. On the left menu, go to Configuration Properties > Linker > General and
expand Additional Library Directories.

LIPS_SDK_Example Property Pages ? x
Configuration: Active(Debug) v Platform:  Active(x64) v Configuration Manager...
4 Configuration Properties Output File $(OutDir)$(TargetName)$(TargetExt)
General Show Progress Naot Set
Debugging Version
VC++ Directories Enable Incremental Linking No (/INCREMENTAL:NO)
P C/Crs Suppress Startup Banner Yes (/NOLOGO)
4 Linker Ignore Import Library No
Register Output No
Input Per-user Redirection No
Manifest e Additional Library Ditectories
Debugging Link Library Dependencies Yes
St Use Library Dependency Inputs No
Optimization

Embedded IDL Link Status

P 1

Windows Metadata revent DIl Binding

A Treat Linker Warning As Errors
dvanced

Al Cptions Force File Output
Create Hot Patchable Image
Specify Section Attributes

Command Line
b Manifest Tool
b Resources
b XML Document Generator
b Browse Information
b Build Events
P Custom Build Step
b Code Analysis
Output File
The /OUT option overrides the default name and location of the program that the linker creates.

7. Add the following paths to Additional Library Directories and click Apply.

Additional Library Directory

D:\workspace\[LIPScan™ 3D Scan example application]\lib

D:\workspace\[LIPScan™ 3D Scan example application]\lib\Release

Additional Library Directories # X

D:A\workspace\MyScan3DApp\lib
Diworkspace\MyScan3DApp\opencv-4.5.5\lib\Release

Evaluated value:

Di\workspace\MyScan3DApphlib A
Di\workspace\MyScan3DApp\opencv-4.5.5\lib\Release
%(AdditionalLibraryDirectories)

v
4 »
Inherited values:
r'Y
v
@ Inherit from parent or project defaults Macross >

OK Cancel
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8. Under Linker, select Input > Additional Dependencies.

[Other Dependency Settings]

LIPS_SDK_Example Property Pages ? I
Configuration: Active(Debug) v Platform: |Active(x64) v Configuration Manager...
4 Configuration Properties Additional Dependencies lib; Opengl32.lib;windowscodecs.lib;$ (OutDir) op
General Ignore All Default Libraries
Debugging Ignore Specific Default Libraries
VC++ Directories Module Definition File
b C/Ces Add Module to Assembly
4 Linker Embed Managed Resource File
General

Force Symbol References
Delay Loaded Dlls
Assembly Link Resource

Input
Manifest File
Debugging
System
Optimization
Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
P Manifest Tool
P Resources
b XML Document Generatar
P Browse Information
b Build Events
b Custom Build Step
P Code Analysis
Additional Dependencies
Specifies additional items to add to the link command line. [i.e. kernel32.lib]

9. Add the following paths to Additional Dependencies and click Apply.
e opencv_core455.lib
e opencv_calib3d455.lib
e opencv_imgproc455.dll
e opencv_highgui455.lib
e OpenGL32.lib
o Glu32.lib

Additional Dependencies

bpencv_core455.lib
opencv_calib3d455.1ib
opencv_imgproc455.lib
opencv_highgui455.1ib
OpenGL32.lib

Glu32lib

Evaluated value:

opencv_core455.1ib
opencv_calib3d455.lib
opencv_imgproc455.lib
opencv_highgui455.lib
OpenGL32lib

Glu32lib

%(Additional Dependencies)

Inherited values:

kernel32.lib
user32.lib
gdi32lib
winspool.lib
comdlg32.lib
advapi32.lib
shell32.lib
ole32lib
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[Rebuild the Example Application]

Once the initial build is finished and the dependencies are in place, rebuild

the LIPScan™ 3D Scan example application in release mode for a readily

executable application. To achieve this, make sure to refer to 4-C-b. Building

from Source Code to adjust the solution configuration.

10. Click on the menu Build > Build Solution.

11.

EQJ MyScan3DApp - Microsoft Visual Studio

File Edit View Project _Build | Debug Team Tools Test Analyze Window _ Help
Q- B-e Hu"E Build Solution c1r|+5hif-t:lg

Su'a MyScan3DApp.cpp # X Rebuild Solution
@r'ﬁ ) MyScan3DApp Clean Solution
B 1 =1// MySca Build full program database file for solution
_% 2 I/ Run Code Analysis on Solution Alt+F11
. 3 w i
gc 4 #includd eml  Build MyScan3DApp
g 5 Rebuild MyScan3DApp
= 6 Clean MyScan3DApp
7 X , Run Code Analysis on MyScan3DApp
8 - int mair
9 { Project Only
16 stdj Batch Build..
11 1

Configuration Manager...

In the case of a successful build, the output window will display the
message: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped.

Qutput
Show output from: Build - | | | £ | %a
[T Build started: Project: MyScan3Dipp, Configuration: Release x04 ------

I=MyScan3Dipp . cop
l=Generating code

1= 0 functions were new in current compilation

1= 0 functions had inline decision re-evaluated but remain unchanged
1=Finished generating code

1=MyScan3Dipp .vexproi -= D:hworkspace \MyScan3Dipp tx64 \Release ‘WMyScan3Dipp .exe
========== Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped ==========

1=0 of 10 fonctions ( 0.0%) were compiled, the rest were copied from previous compilation.

38



& LIPS

12. Once the executable built is completed, 2 new folders will be created:

13. Inthe LIPScan™ 3D ScanSDK folder, make a copy of the following folder and

Debug
x64

This PC » DATA (D:) > workspace » MyScan3DApp

boost_1_639 0
camera

Config_files

Debug I

include
lib

opencv-4.5.5

[== ]

El camera

D lips_license_2500T91C50156
[5 MyScan3DApp.cpp

L-qrg MyScan3DApp.sin

D MyScan3DApp.vcxproj

&7 MyScan3DAppvexproj filters
.%3 MyScan3DApp.vcxproj.user

D network

files to the ..\LIPScan™ 3D Scan SDK\x64\Release.
.\LIPScan™ 3D Scan\camera

All files within .\LIPScan™ 3D Scan\bin

camera
B camera

CCCorelib.dll
libgmp-10.dll

[ liblipscan3d.dil
librealsense.dll

El netwark
opencyv_core455.dll

[ opencv_highgui4s5.dil
opencv_imgcodecs455.dll
opencv_imgproc455.dll

opencv_videoio455.dll

7/10/2023 5:.09 PM

T/T/2023 10:38 AM

6/30/2023 2.18 PM

3/3/2011 10:36 PM

6/30/2023 219 PM

6/30/2023 218 PM

5/28/2021 5:14 PM

6/27/2023 3:10 PM

6/27/2023 311 PM

6/27/2023 3:10 PM

6/27/2023 3:10 PM

6/27/2023 3:11 PM

File folder

JSON File

Application extens...

Application extens...

Application extens...

Application extens...

JSON File

Application extens...

Application extens...

Application extens...

Application extens...

Application extens...

1KB

549 KB

531TKB

422 KB

219 KB

1KB

16,693 KB

335 KB

3,359 KB

28,522 KB

614 KB
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14. Once the build is successful, go to the installation directory of the example
application. In this example, the installation directory is
D:\workspace\MyScan3DApp\x64\Release.

workspace\MyScan3DApp' X + v

DepthCamL210 setDepthResolution ok
DepthCamL210 setDepthFormat ok
DepthCamL210 setRGBImageFPS ok
DepthCamL210 setRGBImageResolution ok
DepthCamL210 setRGBImageFormat ok
2023-07-11 13:19:42.011 INFO Depth_Stream:
2023-07-11 13:19:42.015 INFO Depth_Stream:
Depth video mode - FPS=30, X=128@, Y=800
2023-07-11 13:19:42.016 INFO Depth_Stream:
DepthCamL21@ startDepthStream ok
2023-07-11 13:19:42.659 INFO Color_Stream:
2023-07-11 13:19:42.660 INFO Color_Stream:
RGB Image video mode - FPS=15, X=1280, Y=800
2023-07-11 13:19:42.665 INFO Color_Stream:
Color Horizontal FOV : 1.11866
Color Vertical FOV : 0.744393
DepthCamL210 startRGBImageStream ok
Color moudle intrinsic:
fx = 1022.27

1023.27

630.67

439.72

ImageRegistration mode is supported

2023-07-11 13:19:43.900 INFO Device::setImageRegistrationMode:1

DepthCamL210 openImageRegistration ok
Initialize specified camera successfully.
librealsense SDK license verifystatus = 300
[librealsense] Library Standard trial edition.
[librealsense.dll] free trial time : 30@second
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e. Temporary Debugging Build

The example application, constructed under the Release configuration, is
equipped with pre-defined functionalities. Developers enjoy the flexibility to alter
or append new features to this application. While programming, developers might
require a temporary build for debugging. To accommodate this need, developers
can construct a temporary example application using the Debug configuration.

1. On the top menu, change the solution configuration:
e Solution Configuration: Debug

e Solution Platform: x64

2. Paste the source code to Microsoft Visual Studio 2019. Make the modification
needed and build the project in Debug configuration.
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#include <iostream>

#include <Windows.h>

#include <configParser.h>

#include <lips_camera.h>

#include <lips_scanner.h>

int main()

{

lips::Camera* camera;
lips::ScannerProcess* scanner;
int device_slot = -1;
char device_name[512];

camera = new lips::Camera(device_slot, device_name); //L210 Camera

can not connected in debug process

if (device_slot != -1)

std::cout << "Connected Camera : << device_name << endl;
std::cout << "Hello LIPScan3D SDK!\n";
// Initialzie camera with configuration file

std::string config_file =

"D:\\workspace\\MyScan3DApp\\Config files\\L210\\1280x720\\L210_config 1280

x800.json"; //Change into your own directory

endl;

bool bInit = camera->InitCamera(config file.c_str());
if (!bInit)

std::cout << "Initialize camera configuration failed." <<

//Preview camera live color image
cv::Mat color_img(800, 1280, CV_8UC3);
cv::Mat depth_img(800, 1280, CV_16UCl); //For AE series and Intel

Real Sense please change into (720.12890)

do
{

camera->GetFrame((unsigned char*)color_img.data, (unsigned

short*)depth_img.data);

cv::imshow("Color Frame", color_img);
cv::waitKey(1);
} while (bInit);

system("pause");
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5.  Application Development

LIPScan™ 3D Scan SDK enables developers to implement the following

functions to the example application:

e Real-time camera image preview

e Reconstruction of 3D mesh models

e Loading and saving of triangle mesh model files

e Accessing triangle mesh model data (points/lines/faces)

e Analyzing the accuracy and precision of triangle mesh models

e Exporting files for error analysis of triangle mesh models

The functionalities require the following configuration parameter files to be
properly set up. Verify that they are in place and are properly set up before

executing the LIPScan™ 3D Scan example application:

Configuration Function

Location: ..\camera.json
Camera retrieval

configuration
Identifies the camera intended for connection.

Location: \Config_files\camera_model

Distance mode

) Identifies the scanning configuration in relation to
configuration
object size and measurement distance, called a

distance mode, for supported camera models.

3D scanning resolution | Identifies the resolution for the 3D scanning

setting process.

The authentication information is specified by the

License file settings camera serial number. For detailed information,

refer to 4-A-c. License File Settings.
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A. Camera Retrieval Configuration

During runtime, the LIPScan™ 3D Scan example application utilizes a
camera.json file identifying the connected camera model. The location of the file:

* Location:..\[LIPScan™ 3D Scan example application]\bin

This file contains an identification string crucial for establishing the camera
connection. If the connected camera does not align with the parameters
specified in camera.json, the application will terminate. Below is a list of
parameters representing each supported model:

Camera Type camera.json parameters
Intel® RealSense™ D415 / D435 / D415
D435i/ D455
LIPSedge™ AE400 / 450 AE400
LIPSedge™ AE430/470 AE430
LIPSedge™ L210u / 215u L210

The camera.json is located within LIPScan™ 3D Scan SDK folder hence
needs to be moved to the example application’s location. Follow the instructions
to complete camera connection configuration.

1. Open camera.json and confirm the camera identification string aligns with
the camera intended for connection.

B camera.json E3 ‘

1 ={
2 T "camera": "D4158"
3 }

44



G LIPS

B. Distance Mode Configuration

Once the LIPScan™ 3D Scan example application retrieved the camera, it
then loads the associated configuration files. In this example, default
configuration file settings for the 7 camera models series are provided:

Intel RealSense D415 7/26/2023 430 PM File folder
Intel RealSense D435 7/26/2023 4:30 PM File folder
Intel RealSense D435I 7/26/2023 430 PM File folder
Intel RealSense D455 7/26/2023 4:30 PM File folder
L210 9/22/2023 2:48 PM File folder
LIPS AE400 7/26/2023 4:30 PM File folder
LIPS AE450 7/26/2023 4:30 PM File folder

Each camera model configuration folder contains 2 types of files:
*  configuration file (.json): The camera view configuration file.

* scan3d_config.txt: Specifies the distance modes applied by the camera
for various ranges:

— Small: Suitable for the measurement of a smaller object at a closer
range.

— Medium: Suitable for the measurement of a medium-sized object
at a further range.

— Large: Suitable for the measurement of a larger object at a far
range.

P SEEE DY By F =3AH

smaiiedfsparit EﬁbLIEéﬁﬁ%éU_hé&ium_density.json
mediom digparityl00 1280x720 mediom denzity. j=on

large digparitvydd 1280x720 highaccuracy. j=on

During 3D scanning, LIPScan™ 3D Scan example application retrieves the
corresponding camera configuration file (.json) from scan3d_config.txt based on
the scanning mode selected.
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[Configuration File Addition]

When existing camera configuration doesn’t align with measurement need,
developers can create a new configuration file tailored for specific measurement
needs and update it in the scan3d_config.txt.

1. Create a configuration file. For details on how to create a configuration file, refer to
5-c, 3D Scanning Resolution Setting.

2. Place the configuration file in:
* Location: \ [LIPScan™ 3D Scan SDK] \Config_files\
[Camera Model]:

» ThisPC » DATA(D:) » LIPScan3D_SDK_wl.2 » Config_files » Intel RealSense D435

-

Mame Date modified Type
| disparity0_1280x720_high_accuracy json 2021/11/29 &:39 PM JSOM File
| disparity30_1280x720_high_accuracy json 2021/11/30 4:04 PM JSON File
« | disparity150_1280x720_high_accuracy.json 2021/11/29 6:38 PM JSOM File
o | disparity200_1280x720_rmedium_density.json 2021/11/29 6:58 PM J50M File
- scan3d_config.bet 2022/1/11 224 PM Text Document

Note: When using Intel® RealSense™ D435, LIPScan™ 3D currently
supports1280 * 720 / 640 * 480 resolution.

3. Open scan3d_config.txt and add the configuration file’s name to
scan3d_config.txt:

mj *scan3d_config.tct - Notepad

File Edit Format View Help
digparityls0 1280%720 high accuracy. jzon
digparityd0 1280x720 _hieh accuracy. j=on
digparitvl 1280x720 high accuracy.jzon

]
7
!

digparity200 1280%720 medium denzity. jzon
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C. 3D Scanning Resolution Setting

The supported 3D imaging distance varies according to the resolution of
each supported model. As a result, it is required for the developers to set up the
3D scanning resolution configuration according to specific needs and save the
settings as a configuration file for optimal depth image formation.

According to the test data, the higher the camera resolution, the farther the
minimum depth image formation distance. As the result, scanning a medium
sized or larger object at a short distance (Distance mode — small) is NOT
recommended. Mismatch between the object size / resolution setting may cause
incomplete scanning results.

a. Intel® RealSense™ D400 Series

When the Intel® RealSense™ camera’s resolution is defined, it is required to
set up its disparity shift parameter, which determines the camera’s depth image
formation distance.

Take Intel® RealSense™ D415 as an example, when camera resolution is set
at 1280 * 720, and the disparity shift parameter is set at 200, the camera will
have a min-Z of 150.911 (mm) and a max-Z of 245.985 (mm). This value means
that the depth image will be formed within the range of 150.911 - 245.985 (mm).
As the result, it is required for each distance mode to have a corresponding
disparity shift setting.
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Based on the test results, the following settings for Intel® RealSense™ D400
models is recommended:

Device D'\i;:)éczjr;c;e Disparity Shift ~ Min-Z(min) Max-Z(max)
Small 200 150.9107746 | 245.9845627

D415 Medium 100 217.6854537 | 491.9691253
Large 40 296.366943 | 1229.922813

Small 150 116.1034626 | 213.6303711

D435 / 435i Medium 50 182.071339 | 640.8911133
Large 30 205.4138184 | 1068.151855

Small 200 188.186418 | 306.7438614

D455 Medium 150 222.2781604 | 408.9918152
Large 60 329.832109 | 1022.479538

To generate and export a camera configuration file based on the adjustment

of the disparity shift, use the rs-depth-quality.exe. For adding the camera

configuration to the distance mode configuration file, refer to 5-b. Distance Mode

Configuration.

*  Application: rs-depth-quality.exe

* Location: C:\Program Files (x86)\Intel RealSense SDK 2.0\tools

Program Files (x86) » Intel RealSense SDK 2.0 » tools
Type Size
Application
Application
Application
Application
Application
Application
Application
¥ Application
E rs-depth-quality.exe Application
& rs-enumerat te-devices. exe Application
W rs-fw-logger.exe Application
] rs-fw-update.exe Application
W rs-hello-realsense.exe Application
W rs- Application
& rs-motio Application
] rs-mul lticam.exe Application
& rs-pointcl Application
W s Application
7 rs- Application
¥ rs-post-processing exe Application
W rs-record-playback.exe Application
s -disk.exe Application
] rs- Application
] rs-software-device.exe Application 28,010KE
W rs-trajectory.exe Application 28,131 KB
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1. Start rs-depth quality as the figure below.

2. On the left menu, select Resolution and select the desired resolution from the
drop-down list.

3. Select Advanced Controls and expand Depth Table.
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4. Toggle to adjust the Disparity Shift settings.

Intel RealSense D415 *&* 3.2 Intel RealSense D415 *%* 3.2

odule

Emitter Enabled:

5. Alternatively, click the icon on the upper right corner and type the
Disparity Shift value.

¥ Depth Table
Depth Units
1€
Depth Clamp Min Depth

Depth C

arity Shift
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6. Once the resolution and the disparity shift setting are completed, click the

E icon to download the Intel® RealSense™ configuration file (.json).

Intel RealSense D415

Record

Freset:

¥ Stereoc Module
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b. LIPSedge™ L Series

To adjust the 3D scanning resolution settings for LIPSedge™ L210u / L215u,
modifying the resolution / fps values in the LIPSedge™ L210u / L215U’s
configuration, which is available at the following location:

*  File: L210_config_[Resolution].json

* Location: LIPScan3D SDK
v2.0.4[Release]\Config_files\L210\[Resolution]

By default, the scanning mode for various resolutions are categorized by the
folders named as the resolution.

o HD Scan: 1280 * 720 folder
¢ VGA Scan: 640 * 480 folder

Each resolution folder contains 2 types of files:

*  configuration file (.json): The camera view configuration file. In the file,
there are 4 parameters that forms a 3D image:

— depth-stream-fps: The fps of the depth image streaming channel.
— rgb-stream-fps

— stream-height

— stream-width

* scan3d_config.txt: Specifies the distance modes applied by the camera
for various ranges:

5 himax_config_1280x300,son 3 |
B84
"depth-stream-fps": "30",
"rgb-stream-fps": "15",
"stream-height": "800",
"stream-width": "1280"
i}

To set the scanning mode as VGA, modify the following values:
e stream-width: 640

e stream-height: 400
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scan3d_config.txt contains a list of the types of configuration files for Small \
Medium \ Large distance modes. When setting up the configuration files, open

scan3d_config.txt and assign L210_config_1280x800.json for all 3 of the
distance modes.

File Edit  View

small L21@ config 640x400.json
medium L21@ config 640x4080.]json
large L210 config 640x400.7json
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D. Real-time 3D Reconstruction

After configuring the SDK application, developers can refer to the API call
flow in the image below to implement real-time 3D scanning reconstruction.

The integration of SDK functions and concepts in the API call flow is as

follows:

No. Name Description

“Camera::InitCamera()’ Camera Initialization:
Outcome

Pass the specified camera configuration file path as a parameter.

True The initialization is successful.

Return Value

The initialization is not successful.

Note
During initialization, the SDK license file is automatically loaded or the trial mode is

activated.

No. Name Description

Outcome

Retrieves real-time depth and color image data pointers.

Depth images store depth values per pixel in 16 bits, with units in millimeters

(mm).
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No. Name Description

‘ConvertDepthTo3DWorld() | Convert Depth Map to 3D Point Cloud

Outcome

Converts depth image pixel data to three-dimensional point coordinates.

Units are in centimeters (cm).

No. Name Description

‘DepthMapProcess::Process()’ | Depth Map Processing

Outcome

Takes depth map and 3D point cloud as parameters.

For pixels outside the scanning range (e.g., medium mode scanning range = 20-

45cm), sets the depth map value to 0 and generates an RGB-mapped depth

image for better visualization of depth changes.

No. Name Description

Outcome
Passes parameters such as resolution width and height (matching the camera),

camera model (e.g., D415), scanning mode (e.g., Medium), and camera serial

number.

Initializes internal memory.

If the input parameters do not match the camera configuration, unexpected

anomalies may occur in the 3D reconstruction model.

55



No. Name Description
3D Point Cloud Positioning:

‘ScannerProcess::ScanData()’
Outcome

Passes color image data obtained from "Camera::GetFrame()” and 3D point cloud
data obtained from "ConvertDepthTo3DWorld()", as well as resolution width and
height.

Performs 3D point cloud positioning and reconstruction.

Stores reconstructed mesh data in internal memory.

The last parameter stores a 2D preview image of the 3D reconstruction.

No. Name Description
*ScannerProcess::FinishScan()* | Generate Triangle Mesh Model:
Outcome

Converts the 3D reconstruction data from "ScannerProcess::ScanData()" into a
triangle mesh model.

Return Value

Returns the generated model.

No. Name Description

*ExportTriangleMesh()’ Export Mesh Model File:

8.  Outcome

Saves the triangle mesh model data into a specified file format.
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sd APl Sequence I

\
\
1. Camera: InitCamera(. ) !
\
\

2° Camera GstFrame(. )

librealsense lib

liblipscan3d lib

h 4
- — —

==
ﬂ
ll

5.1: Registration
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E. Offline Mode 3D Reconstruction

The LIPScan™ 3D Scan SDK can also be used to develop non-real-time 3D
reconstruction applications. The concept is to read depth images, color images,
and 3D point cloud data from files and pass the data to
"ScannerProcess::ScanData()" for 3D point cloud positioning. Finally,
"ScannerProcess::FinishScan()" is used to generate triangle mesh data, and
"ExportMeshFile() is executed to save the triangle mesh model file.

a. Image Data Storage

The most efficient way to save the camera's real-time image data is to output
it as a binary file (.bin). The configuration file (nhamed offline3dscan.json in this
case) records the save path, resolution width and height, and file path, as shown
in the image below.

n (= offline3dscan. json E1 |
{
"dir":"tmp\\L210 64Frames example",
"width": "1280",
"height":"800",
"frame":"o64"
}

The above image shows the contents of the configuration file for recording
non-real-time 3D scans. Here are the explanations for the parameters:

= dir: The directory where the SDK application outputs the color image,
depth image, and point cloud files.

= width: The width of the image file resolution.
= height: The height of the image file resolution.

= frame: The number of image frames.
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The output file formats for the depth image, color image, and point cloud are
(.bin). It is recommended to differentiate the data types by naming the files as
ColorXX.bin, DepthXX.bin, and CloudXX.bin:

(1| cloud000.bin
| color000.bin
\ | depth000.bin J
(1] cloud001.bin )
colar001 bin
\ | depth001.bin /
(| cloud002.bin
color002. bin
depth002.bin )
| cloud(03.bBin
|| colod03.bin
|| depth003.bin )
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b. Offline 3D reconstruction Execution

The implementation process for offline (non-real-time) 3D reconstruction
follows the same flow as the real-time 3D scanning reconstruction described in
5-D. Real-time 3D Reconstruction. Refer to the figure below.

sd APl Sequence I
librealsense lib liblipscan3d lib

|
|
1: Camera:InitCameral...) bD :
|
\ |
T 2. Camera:GstFrame(.. ) ! :
Color frame & Depth frame t|i| :
L \ |
! 3. convertDepthTo2DWorld(. ) ! :
. |
Real World Coordinates |
— 1 4 DepthMapProcess::Processi..) l
T
\ "
\
N 1 5: ScannerProcess:Init{...) !
T
‘ gl
| \ |
1 1 & ScannerProcess: ScanDatal...) ! 8.1: Registration
\
\ Scan Image Buffer
\
T \ |
\ | 7: ScannerProcess FinishScan( ) |
B \
} Triangle Mesh
L \ |
1 8. ExportTriangleMesh(...) !
T
\ gl
\ |
\ |
\ |
\ |
\ |
I 1

The APl execution flow for offline (non-real-time) 3D reconstruction using the
SDK can be explained as follows:

60



Q LIPS

. Read the configuration file for offline 3D reconstruction data to obtain the source
directory, resolution width and height, and frame count parameters.

. Initialize the 3D reconstruction tool using "ScannerProcess::Init()", with the
resolution width and height obtained from the configuration file.

. Sequentially pass the read color image, depth image, and point cloud data to the
"ScannerProcess::ScanData()" function, with the number of iterations determined
by the frame count parameter from the configuration file.

. Construct the triangle mesh model using “ScannerProcess::FinishScan()" for 3D
reconstruction.

. Execute "ExportMeshFile()” to save the triangle mesh model as a specified file
format.

. By following this API execution flow, you can perform offline 3D reconstruction

using the SDK by reading the configuration file, initializing the necessary tools,
passing the data, and generating the desired output file.
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F. Mesh Comparison Analysis

The LIPScan™ 3D Scan SDK provides an API for comparing a reconstructed
mesh model (referred to as the comparison model) with a pre-existing reference
mesh model (referred to as the reference model) to calculate accuracy and
precision errors between them. The errors in the mesh models can be exported
as a statistical file in .csv format.

This functionality module is included in the liblipscan3d library. The
Professional Edition software provides an operating interface and a 300-second
trial mode. To obtain the Professional Edition license file, contact info@lips-
hci.com.

This section explains the implementation process for mesh comparison and
analysis, presented in sequential order. The image below is a sequence diagram
illustrating the mesh comparison process.

Before performing mesh comparison, the target object model file and
reference object model file need to be loaded. During loading, the comparison
model and reference model are displayed in the window without being aligned.
Model alignment needs to be performed before comparison.
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Initialize the mesh comparison analysis tool.

Load the target object file (.ply) using "MeshComparison::loadCompMesh()",
providing the file path as a parameter. If the file is loaded successfully, it

returns true.

Load the reference object file (.ply) using
"MeshComparison::loadRefMesh()", providing the file path as a parameter. If

the file is loaded successfully, it returns true.

Add alignment points for the target object (requires 3 points) using
‘MeshComparison::addAlignedPoint()", providing the coordinates of the
alignment points. To clear the alignment points, use
"MeshComparison::clearAlignedPoints()” to remove all alignment points of

the target object.

Add alignment points for the reference object (requires 3 points) using
‘MeshComparison::addReferencePoint()", providing the coordinates of the
alignment points. To clear the alignment points, use
‘MeshComparison::clearRefPoints()” to remove all alignment points of the

reference object.

Complete the alignment point settings for the target and reference objects.
Perform three-point alignment by calling "MeshComparison::Align()". The
three-point alignment principle involves calculating the rigid transformation
matrix between the two objects. If the scale between the target and
reference objects is different or the alignment point error is significant, it will

result in noticeable errors in the three-point alignment.

63



10.

Q LIPS

After completing the three-point alignment for the target and reference
objects, perform precise registration by calling
"MeshComparison::Register() . Precise registration requires setting two
parameters: iteration convergence threshold and model sampling points.
The iteration convergence threshold is recommended to be between 0.01
and 0.00001. A smaller value will result in longer computation time. The
model sampling points are recommended to be between 20,000 and

50,000. A larger value will also result in longer computation time.

After completing the precise registration for the target and reference
objects, compute the mesh distance (error) between the two objects by

calling "MeshComparison::ComputeMeshDistance() .

Generate a rendered model that visualizes the distance (error) between the
two objects. Convert the mesh distance (error) into color information by

calling "MeshComparison::GenCompMeshDistanceColors()".

Export the mesh distance (error) between the two objects to a CSV file by
calling "MeshComparison::ExportToCSV() . This allows importing the data
into Excel for further analysis, such as examining whether the error

distribution follows a Gaussian normal distribution.
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6. Appendix

A. Firewall Settings for LIPSedge™ AE series

Windows firewall settings may block LIPSedge™ AE400 /430 /450 / AE470
Toolkit from detecting available cameras in the same subnet. In that case, adjust
the Windows firewall settings to allow LIPSedge™ AE400 /430 / 450 / AE470
Toolkit through the firewall.

1. Click at Windows toolbar and select Network & Internet > Windows
Firewall.

@ Home Status
Wi-Fi (LIPS) 29.75 GB

| d a.setur I ﬁ From the last 30 days

Network & Internet Properties Data usage

B Status Ethernet 12 MB
From the last 30 days

% Wi-Fi Properties Data usage

% Ethernet

@ Show available networks

View the connection options around you.

Dial-up

% VPN Advanced network settings

Airpl d
B Aiplremeds g Change adapter options

View network adapters and change connection settings.

€ Mobile hotspot
% Network and Sharing Center

For tf WOrl /0L nnec decide wl you want t
@ Proxy For the networks you connect to, decide what you want to share.

A Network troubleshooter

Diagnose and fix network problems.
View hardware and connection properties

Windows Firewall

Network reset
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2. Under Firewall & network protection, disable the firewall settings of Domain
Network, Private Network, and Public Network.

«) Firewall & network protection

‘Who and what can access your networks.

Microsoft Defender Firewall is using settings that may make your
device unsafe.

Restore settings

Domain network (active)

Firewall is off.

Turn on

%@ Private network

Firewall is off.

Turn on

T Public network (active)

Firewall is off.

Turn on

3. If for any reason the firewall settings couldn’t be disabled, scroll to the bottom
of Firewall & network protection, and click Allow an app through firewall.

= Domain network (active)

Firewall is off.
@ Home
Turn on
QO Virus & threat protection
K Account protection
| &) Firewall & network protection 3 Private network
B App & browser control Firewall is off.
Device security Turn on

a
% Device performance & health
#k  Family options . i

8 Public network (active)

Firewall is off.

Turn on

Allow an app through firewall

Network and Internet troubleshooter
Firewall notification settings
Advanced settings

Restore firewalls to default
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4. From the Allowed apps and features list, select LIPS AE400 TOOLKIT.

Allowed apps and features:

Name Domain Private Public »
O HomeGroup O O O
M Intel ® Graphics Command Center
M Intel ® Graphics Control Panel
OisCSl Service O O |
OKey Management Service O O O
[ LIPS AE400 TOOLKIT ]
lips_aed00_toolkit.exe
M Mail and Calendar
¥ MarkPad
MImDNS
OMedia Center Extenders O O O
Microsoft Content h
Details... Remove

Allow another app...

5. If the LIPS AE400 TOOLKIT option is not found in the list, click Allow another
app, and find the application.

o Browse X
— v 1 > ThisPC > DATA (D) » 1.002_win > Tool ~ [&] Search Too P
Organize New folder = o @
~
[ Desktop ~ Name Date modified Type Size
& Documents DynamicCalibration 2020/8/17 5:32 PM File folder
¥ Download: IMUCalibration 2020/8/17 5:32 PM File folder
b Music LIPS_AE400_Toalkit.exe 2020/8/17 5:04 PM Application 249 KB
= Pictures g?’ plink.exe 2020/8/17 1:43 PM Application 660 KB
E Videos
LAl Local Disk
~a DATA (D2)
= Home (\1¢
= Public (\\1¢
= FAX (\\192.
¥ Network B S >
File name; |LIPS_AE400_Toolkitexe v| Applications (*.exe*.com;*icd) ~

cance'
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6. Select LIPS AE400 TOOLKIT and click Add.

Add an app

Select the app you want to add, or click Browse to find one that is not
listed, and then click OK.

Apps:

LIPS AE400 TOOLKIT

Path: D:\1.G.[].2_win\TooI\UPS_AHUD_TooII{it.exe‘ | Browse...

What are the risks of unblocking an app?
You can choose which network types to add this app to.

Network types... Add Cancel
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B. Regulatory Compliance Notice

(CATY
SN

FC

Cven S

This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio

frequency energy and, if not installed and used in accordance with the

QAL ¢
\A O,h
SIANC®

O
&
¥

FCC Compliance

£y

instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following
measures:

Reorient or relocate the receiving antenna.

Increase the separation between the equipment and receiver.

Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

Consult the dealer or an experienced radio/TV technician for help.

Caution: Changes or modifications not expressly approved by the party
responsible for compliance could void the user's authority to operate the
equipment.
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(CATY
SN

FCC Label Notice

<
[
w
>

%,

SEV Coy,
“Seigne®

\
4

CLASS 1 LASER PRODUCT

A 4

This device complies with part 15 of the FCC Rules. Operation is subject to
the following conditions:

(1) This device may not cause harmful interference, and

(2) this device must accept any interference received, including interference
that may cause undesired operation.
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c € CE Compliance

This is a Class B product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate

measures.

rens | RoHS Compliance

COMPLIANT

All lead-free products offered by the company comply with the requirements
of the European law on the Restriction of Hazardous Substances (RoHS)
directive, which means our manufacture processes and products are strictly
“lead-free” and without the hazardous substances cited in the directive.
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