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Preface

This user manual contains the introduction, use and maintenance of PAL-S
LiDAR. Please read this manual carefully before formal use, and strictly
follow the steps described in the manual during use to avoid product
damage, property loss, personal injury or/and violation of product
warranty terms.

If you encounter problems that cannot be solved during use, please

contact SentiAcu staff for assistance.

Contact Details

Official website: www.sentiacu.com

For technical questions, please contact: support@sentiacu.com

Copyright Notice
This User Manual is copyright © of SentiAcu. Please do not modify, delete or

translate the description of this manual contents without the official written

permission from SentiAcu.

Disclaimer
The PAL-S product is constantly being improved, and its specifications and
parameters will undergo iterative changes. Please refer to the official

website for latest version.
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1. Laser Safety Information

CLASS 1 LASER PRODUCT

IEC 60825-1:2014
EN 60825-1:2014+A11:2021

The LIiDAR contains IR laser spots. IR laser: Wavelength 940nm;
Class 1 according to IEC 60825-1:2014, EN 60825-1:2014+A11:2021.

A CAUTION'!!

Use of controls, adjustments or performance of procedures other than
those specified herein may result in hazardous radiation exposure.
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2. Installation and Maintenance

A CAUTION'!!

This laser product is classified as Class 1 during operational procedures.
When the ranging feature is activated, the laser emitter of the LIDAR
module may emit laser radiation, therefore, the LIDAR should NOT be
aimed at humans and animals to ensure safety.

This product is designed and calibrated for installation with exposed lenses.
If a protective window needs to be added in front of the lens, it is
necessary to ensure the use of materials with high transmission at 940nm

wavelength and anti-reflective coating.

e Avoid the presence of smoke and fog in the detection field.

e Avoid condensation.

e Avoid direct exposure to moisture and water.

e Do not use rough fabric or dirty towels or aggressive products to clean
the laser lenses.

e Do not use a supply voltage higher than the maximum required in the

specifications to power the product.

e Clean the laser lenses with compressed air. When needed, wipe the
laser lenses only with a soft, clean microfiber cloth.

e Make sure the sensor is securely mounted to prevent false readings or
damage.

e Only trained and qualified personnel may install, setup and repair the
LiDAR.
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3. Product Overview

This chapter mainly introduces the measuring principle, technical
specifications, structural description, field of view distribution of the PAL-S
LiDAR.

3.1. Measuring principle

PAL-S is a ToF (time of flight) imaging sensor that integrates a 40x30 SPAD
(single photon avalanche photo diode) pixel array, a front-end time-to-
digital converter, and a depth processor. With a pulsed laser transmitter,
the sensor can generate a 40x30 depth image. This user guide is intended
to introduce setting development environment, the use of SDK and how to

quickly obtain depth, point-cloud, etc. based on the SDK.

3.2.Technical specifications

Table. 1: Technical specifications

Performance Parameters

Detection range

9.0m @90% ref. Indoor
7.5 m @10% ref. indoor

Blind zone <1m
Accuracy? 1% @ 1m
Repeatability? 3cm
Distance resolution Tmm

Default frame rate®

17Hz, 60fps max.

Ambient light resistance

30Klux,performance will degrade under
strong sunlight

Optical Parameters

Light source VCSEL

Central wavelength 940 nm

FoV TYP. 58.5°x45.6°
Resolution 30x40 pixels

Eye safety Class 1[EN60825]

UAE, Abu Dhabi

+ 971 5088 63660 support@sentiacu.com
6




Mechanical Electrical

Average power consumption | to be tested

Peak current to be tested

Power supply DC 5V

Data output interface USB Type C

Operating temperature -20C ~ +85°C

e oS5 e

NOTE:

1. Measured with 90% reflectivity white target board, indoor environment

2. Current sample’s default frame rate is 177Hz, 60Hz will be available in later

versions.

3.3.Appearance

The current appearance of the LIDAR is as shown in the figure below:

80. 600

7000 L:EOO
B 11,200

Vv

Figure. 1: PAL-S current Dimensions

4. SDK User Guide

4.1. Registering Controller

Under Windows platform, you need to use the extension unit plug-in to

complete the UVC XU function. Before running the SDK, you need to
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register this Uvcxuplgn plug-in, otherwise the SDK interface will not work
properly. Install regsvr.bat in the controller path as an administrator.

This PC » general () » vidar_soc_sdk » controller

~

[~ MName Date modified Type Size

I | regsvr.bat I

Uvexuplgn.ax

If the bat file is run successfully, you should see the following message in

the terminal:

|

C:\WINDOWS\system32>regsur32 D:\vidar_soc_sdk\controller\\Uucxuplgn.ax

DllRegisterServer in D:\vidar_soc_sdk\controller\\Uvcxuplgn.ax
succeeded.

NOTE: please keep the path of controller as English, there should be no
non-English character. Otherwise, the registration of controller might

experience failure.

4.2.Interfacing with Sensor

One end of the Type-c USB cable needs to be connected to the module
(sensor), and the other end should be connected to the PC. Under Windows
system, after the connection is successful, the USB serial device will appear

in the device manager as shown below:
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A4 Computer Management
File Action View Help

e | fnE HE B EXE®

& Computer Management (Local|| ~ ® DESKTOP-C28041K

v '[['j System Tools 1| Audio inputs and outputs
@ Task Scheduler % Batteries
Event Viewer ) e Bluetooth
| Shared Folders v @ Cameras

_-k- Local Users and Groups
@?‘I.‘ Performance
& Device Manager

v 55 Storage @ Dellinstrumentation
=" Disk Management = Disk drives
> B Ser\rlces and Applications |E Display adapters
» B Firmware

F#y Human Interface Devices
ﬂ IDE ATA/ATAPI controllers
E2 Keyboards
) @ Mice and other pointing devices
3 Menitors
I Network adapters
i MoMachine USB Host Adapter
» Y Other devices
i Ports (COM & LPT)
™ Print queues
[ Processors
) lf Security devices
!‘t Software components
B Software devices
I Sound, video and game controllers
» S Storage controllers
¥ System devices
v @ Universal Serial Bus controllers
i Generic Superspeed USB Hub
i Generic SuperSpeed USB Hub
i Generic SuperSpeed USB Hub
§ Generic USE Hub
§ Generic USB Hub
i Generic USB Hub
' Intel(R) USB 3.10 eXtensible Host Controller - 1.20 (Microsoft)
[ eXtencible Host Controller - 1.20 (Microsoft)

' Use Comp05|te Device

' Usk Comp05|te Device
' USB Composite Device
i USB Root Hub (USB 3.0)
i USB Root Hub (USB 3.0)
i Universal Serial Bus devices
§ USB Connector Managers

In the Cameras section, you should see UVC Camera. A new device USB
Composite Device will also appear in Universal Serial Bus controllers. In my
case, | have multiple USB Composite Devices, but when you connect the

module, you should see the new device appeared.

4.3.Compiling SDK

In order to compile the SDK, you need to have install Visual Studio 2022 (IDE
and Build Tools). The following image shows which tools and IDE need to be
installed for building the SDK.
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Visual Studio Installer

Installed  Available

1installation has an update available % Updateall Developer News

Benchmarking with Visual Studio Profiler

00 Visual Studio Build Tools 2022 Modly In Visual Studio 17.13 Preview we have released o.
17.0.2 Launch Tuesday, January 7, 2025
©® Update available More ~ Unlocking insights with Meter Histogram in the
profiler
17.12.3  View details
% Update Are you struggling with performance bottlenecks...
Monday, January 6, 2025
“‘ Visual Studio Community 2022 (VSC) Modify Dock the Code Search window in Visual Studio
2022
17.123 Launch Ever felt frustrated with the search window clutter...
Powerful IDE, free for students, open-source contributors, and individuals More * Tuesday, December 31, 2024
Release notes View more Microsoft developer news.

Need help? Check out the Microsoft Developer
Community or reach us via Visual Studio
Support.

Installer version 3.12.2149.20818

The maijor version of Build Tool and IDE should be the same. It is fine to

have minor version as different.

Once you have installed the required build-tools and IDE, it's time to
compile the SDK. Open vidar_soc_sdk.sIn file in your Visual Studio IDE. To
properly build the SDK, we need to make some configurations in our
development environment setup (if they are not set by default). Right click
on vidar_soc_sdk in the Solution Explorer of IDE and go to Properties option.

You should see the following window:

vidar_soc_sdk Property Pages ? X

Configuration: | Release ~ | Platform: | Active(xfd) b Configuration Manager..,

4 Configuration Properties A | |~ Ganeral

General irectaries S(VC_ExecutablePath x64 'SECommonExecutablePath |
Advanced 'Include Directories \3rparty\RK_SDK\include;${IncludePath)

Uebiaing S8 External Include Directories S(VC_IncludePath);§ (WindowsSDK_IncludePath);
V'++ Lessiane Reference Directories 5(VC_ReferencesPath_x64);
4 C’C(;” i [Library Directories ~\3rparty\RK_SDK\lib;$(LibraryPath) i
ENera 2 . . - 5
o Library WinRT Directories S(Windows5DK_MetadataPath);
Optimization 2 :
p Source Directories SIVC_SourcePath);
FEprocessor : 5 :
Exclude Directaries S{CommonkExcludePath);5(VC_ExecutablePath_x64);5(VC_Librar

Code Generation |
| ¥ Public Project Content

Public Include Directories

Language
Precompiled Heade
Output Files All Header Files are Public Mo
Browse Information Public C++ Module Directories
External Includes All Modules are Public Mo
Advanced
All Options
Command Line
I Linker
I Manifest Tool |
I XML Document Genera Executable Dlrectorles
b Browse Information | | path 1o use when searching for executable files while building a VC++ project. Carresponds

< > | to environment variable PATH.
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In VC++ Directories option, make sure that Include Directories and Library
Directories are set according to the above image.
Next, in the same window, click on Linker option and then Input. Additional

Dependencies need to be set as shown below:

vidar_soc_sdk Property Pages ? >
Configuration: | Release ~ | Platform: | Active(x64) (v Configuration Manager...
4 Cenfiguration Properties A IAdditionaI Dependencies vidarapi.lib;%(AdditionalDependencies) I
General Ignore All Default Libraries
Ad"a”‘?d Ignore Specific Default Libraries
Debigging Module Definition File

yertlicclones Add Module to Assembly

[: El;i;: Embed Managed Resource File
Force Symbol References
General
Delay Load.Ed Dlls
Manifest Eile Assembly Link Resource
Debugging
System
Optimization

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

I+ Manifest Tool

I XML Document Genera

4 B”:_'Wsemfmmatm” Additional Dependencies
b Build Events v | | Specifies additional items to add to the link command line, [i.e. kernel32.lib]

If everything is set, it's to compile the SDK. Click on play-button (Start
Without Debugging) or press ctrl+F5:

P Local Wind Debugger |- [» Auto

If the SDK is compiled successfully, you should see the following message in

Output window.

The compiled contents are saved in xé4 folder under the main folder of SDK.
While the LIDAR module is connected, we need to run the file

vidar_soc_sdk.exe as shown below:
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ThisPC » general (D¢) » vidar_soc_sdk » x84 » Release

- MName Date modified

Size

l_l' vidar_soc_sdk.exe Application

vidar_soc_sdk.iohj Bl File

vidar_soc_sdk.ipdb IPDE File

vidar_soc_sdk.pdb Program Debug Database 1

vidarapi.dll

n extension

Appli

When we execute the EXE file, the output can be observed in the terminal.

For example, | printed Y data of a single frame.

19551

20065 ] 2 E 2 0 2084,
19848 19 1 8
]

You can play around with main.cpp file to print XYZ, depth-data and other

parameters as well.

©
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4.4. Useful APl Definitions

std: : vect or <Devi cel nfo *> *GetDevi celi st();

devi cei nfo
status

Devi ce *QpenDevi ce( Devi cel nfo *devi cei nfo,

Stream *QreateStreant) = O;

Frane *GetFrane() = O;
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