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The copyright and ownership of this manual belong to Hong Kong Lanwo Technology
Co., Ltd. and its affiliates (collectively referred to as "Livox"). Without Livox's written
authorization, no person (or unit) may use all or part of the content of this manual

by copying, scanning, storing, disseminating, transferring, selling, transferring,
changing the content, or any other means. This manual and its contents are only for
the operation and use of this product and shall not be used for any other purpose.
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Q_ Quickly search for keywords

PDF electronic documents can be searched for keywords using the search
function. For example, in Adobe Reader, Windows users can use the shortcut key
Ctrl+F, while Mac users can use Command+F to search for keywords.

{m Click on the directory to jump
Understand the content structure of the document through the directory,
click on the title to jump to the corresponding page.

Print document

This document supports high-quality printing.
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A\ Important precautions :Operation and usage tipsE3

Download Livox Viewer 2 from the following address.
https://www.livoxtech.com/downloads

You can obtain the open-source Livox SDK2 and Livox ROS Driver 2 through
the following address.

https://github.com/Livox-SDK

More developer information can be obtained through Livox Wiki.

https://livox-wiki-cn.readthedocs.io
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1 Product Overview
1.1 Component Introduction

1. Light output window

The laser beam diverges outward through the window, scanning objects within the
FOV range.

2. M12 aviation plug

The M12 aviation plug paired with Livox aviation plug can quickly test the performance
of laser detection rangefinder.Users can design other wires according to the wire
sequence of the plug to improve the overall protection ability(such as dust and water
resistance).Please refer to the interface definition chapter for the wire sequence of the
M12 aviation plug.

3. Positioning hole

When designing a fixed bracket, the positioning accuracy of the entire machine can
be improved through positioning holes. Please refer to the installation dimensions
section for specific dimensions.

4. M3 installation hole

Secure the laser rangefinder in place using M3 screws through this mounting hole.
[1] Livox aviation plug with one and three wires is an additional accessory.If you need to purchase,
please visit the DJI official website store.Livox aviation plug with three wires is only suitable for
debugging and verification. For other application scenarios with high reliability requirements,it is
recommended that users customize and use cables and connectors that are suitable for the scenario
requirements.

1.2 Interface Definition

M12 aviation plug

This product uses a high reliability M12 aviation plug (male).This plug is an
M1212PA-CODE male connector that complies with the IEC61076-2-101 standard,
and the recommended female connector model is Finecables

MA12FAHD12STXXXB14, All meet the IP67 protection requirements. Users can
connect to this product through the Livox aviation plug with a one third cable to
achieve power connection, control signal transmission, and data transmission. They
can also use other cables to replace the Livox aviation plug with a one third cable
according to their own needs, improving overall protection capabilities
(such as dust and water resistance).
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Livox Air Plug in 1/3 Line

Users can connect this product through Livox aviation plug with a one to three cable
connection. Livox aviation plug has three wires,one end is an M12 aviation plug
(female),and the other end is divided into power cord, Ethernet cable,and function
cable. The length of the wire is 1.5 meters.Connect the M12 aviation plug(female)

to the M12 aviation plug (male)of this product. Connect the power cord to an
external DC stabilized power supply.The Ethernet cable comes with an R-45

Ethernet connector,which can be connected to the R-45 Ethernet interface for
sending and receiving data,making it easy to debug.If there is a requirement for GPS
time synchronization(not mandatory),the functional wires(pins 8 and 10)of the Livox
aviation plug can be connected to the corresponding synchronization source.The
GPS serial port should be configured with a baud rate of 9600, 8-bit data bits,and no
checksum. The time synchronization function is detailed in LivoxWiki:

Power cord
Ethernet cable

The wire sequence and definition of Livox Mid-360S M12 aviation plug (male) and
Livox aviation plug one/three wire are as follows:

M12 aviation plug

Wire harness

Al e i Signal Attribute Description el Function
1 Power+ Power DC9V-27V Red (positive
9 Power+ Power DC9v-27v | electrode)
Power cord
2 Ground Power Ground Black (negative
3 Ground Power Ground electrode)
4 Ethernet-TX+ Output Ethernet-TX+ | Orange/White
5 Ethernet-TX- Output Ethernet-TX- Orange Ethernet
6 Ethernet-RX+ Input Ethernet-RX+ | Green/White | ¢able
7 Ethernet-RX- Input Ethernet-RX- Green
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M12 aviation plu : . — ' .
PUI | gignal Attribute | Description | WVire hamess g o
(male/female) pins color
8 LVTTL IN Input3.3vV. | Pulse per | e AWhite
LVTTL second
I t3.3V . .
10 LVTTL_IN npu GPS input | Grey/White |
LVTTL Functional
Line
Output 3.3V | Reserved
Gra
i sl LVTTL output 10 y
Output 3.3V |Reserved
12 LVTTL_OUT LVTTL output 10 Purple
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2 Product Features

2.1 Effective field of view angle

The FOV of this product can reach 360 horizontally and 59 vertically.Please
pay attention to the effective range of FOV during installation and avoid
obstructing the FOV area. accessible https://www.livoxtech.com/mid-360s/
downloads Download the 3D model of this product and its FOV.

The effective range of this product varies in different FOV regions.Within the vertical FOV range,the
closer it is to the upper part, the shorter the effective range, and the closer it is to the lower part, the
longer the effective range. Please pay special attention to the effective range when using.

As shown in the figure below, when the reflectivity of the target object is 10%, the farthest detection
distance at the bottom of the vertical FOV range is about 40m; The closer it is to the top, the farther
the detection distance will be correspondingly shortened. Please be careful when using it.

. Avoid overlapping with the FOV of other LiDAR systems, as laser interference may cause
irreversible damage to this product.

—— 10% reflectivity
Unit:m

2.2 Non repetitive scanning mode

In non repetitive scanning mode,this product has a high field of view coverage.

As the integration time increases, the field of view coverage will also significantly
increase, detecting more details in the field of view. The following figure shows the
point cloud maps of this product at different integration times (0.1s,0.25,0.5s,and 15s)
in non repetitive scanning mode.
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0.5s

The following figure compares the field of view coverage of this product with several
commonly used multi line mechanical rotary laser rangefinders on the market under
different integration times in non repetitive scanning mode. From the figure,it can be
seen that when the integration time is 0.1 seconds, the field of view coverage of this
product is comparable to that of a common 32 line mechanical rotary laser detection
rangefinder; When the integration time continues to increase and reaches 0.5s,the

field of view coverage will approach 70%, which means that most areas in the field of
view will be covered, higher than the common 64 line mechanical rotary laser detection
rangefinder.

100 ' T
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| Livox Mid-360S
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[ ----32lines
40, — - 64 lines

30}/
20 _I iy
1]/ ——— i

Field of view coverage (%)

Integral time (S)

E[@ The area of laser irradiation within the field of view is related to the measurement performance
of the laser detection rangefinder. To characterize this indicator, the proportion of the area
detected by the laser in the field of view of the laser rangefinder can be quantitatively described
as the field of view coverage (C). The calculation formula is: C=(area illuminated by laser/area
of all areas within the field of view) x 100%. Check the Livox website for more information about
field of view coverage.

The following figure shows the average angle gap variation curve of point clouds at different
integration times in non repetitive scanning mode. The integration time can be selected
according to the size and distance of the object to be detected.
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3 Use

3.1 Installation

Precautions
Before officially installing this product, please read the following precautions:

1.Dust or dirt on the window will affect the performance of the laser detection rangefinder.
It is recommended to use air blowing, alcohol or optical wiping cloth for cleaning
according to the instructions in the maintenance section of this document. After cleaning,
proceed with installation.

2.When installing the laser detection rangefinder, its FOV should not be obstructed, even
if transparent glass is installed in front of the window, it will affect the performance of the
laser detection rangefinder.

3. There is no restriction on the installation direction of the laser detection rangefinder,
and its lower surface can be used for installation.If the inverted method is used,the
distance between the installation surface and the ground must not be less than 0.5m.

If there are special installation requirements, please contact Livox.

4. The installation structure of the laser detection rangefinder can only ensure its own
reliability, and the body of the laser detection rangefinder cannot bear additional loads.
5. The installation of laser detection rangefinder requires avoidance design around the
perimeter to prevent poor air flow from affecting heat dissipation. It is recommended that
the clearance size around the laser detection rangefinder should not be less than 10mm.
6. It is recommended to install the laser detection rangefinder on a flat metal surface,with
a metal base plate thickness of not less than 3mm and a convective heat dissipation area
of not less than 10000mm 2 between the metal base plate and the air.

installation dimensions
The bottom of this product has 4 M3 mounting holes with a depth of Smm.

Please install this product in the appropriate position according to the size
information shown in the following figure.
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