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Reading instructions

Dear user:

Thank you for using the LiMobile M2 mobile laser scanning system. We are pleased to provide
you with vehicle-mounted mobile measurement data collection and processing services. GreenValley
International (GVI) is committed to continuously improving our products. We welcome your
valuable comments and suggestions on our hardware equipment, processing software, training and
documentation materials. You can contact us at info@lidar360.com. Sincerely thank you.

> Related services and technical support

Related services and technical support: www.greenvalleyintl.com

Inquiry hotline: +1 (510) 345-2899
Contact email: info@greenvalleyintl.com
> Disclaimer

This manual contains important safety instructions to guide you to safely install and operate this product, so
please read this user manual carefully before using this product.

Users need to use and maintain the device in accordance with the requirements. If the instrument’s lifespan is
affected by improper operation or maintenance by the customer, GVI will not bear the relevant responsibility, and

all repair services will be charged at standard rates.

If the instrument is damaged by the logistics company during transportation, GVI will not bear the relevant
responsibility.

During use, in order to avoid damage to the equipment and violation of the warranty terms, please do not
disassemble the equipment at will. If the product fails, it must be repaired by qualified maintenance personnel
authorized by GVI, GVI will not bear all relevant responsibilities if the instrument is damaged due to self-assembly
or self-disassembly operations without the support of GVI Users need to use the original battery and accessories of
LiMobile M2. If users use non-dedicated batteries or chargers, it may cause accidents such as unstable voltage,
explosion and combustion of the equipment system. Once used, GVI will not bear the relevant responsibilities and

the warranty qualification will be invalid.

The user manual of LiMobile M2 vehicle-mounted mobile laser scanning system will be updated in real time
as product technology evolves. The content of this document is subject to modification without further notice. The
latest version can be downloaded from the official website of GVI or contact our technical support staff to obtain it.

> Product logo and trademark

The product model and production serial number are marked on the device label. The production serial
number is the unique identification number of the device. Please provide this number accurately when contacting
our technical support personnel.

GreenValley International® and LiMobile® are registered trademarks of GVI. Other product names, company
names and brand names mentioned in this document may be the trademark property of their holders.

> Copyright and trademark

www.greenvalleyintl.com +1 (510) 345-2899
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1 Safety Instructions

1.1 Overview

The following instructions clearly define the responsibilities of the product owner and the actual user of the
equipment, as well as how to prevent and avoid dangerous operations. For user safety considerations, the product
owner and the actual user of the equipment must read this manual carefully and follow the operating specifications

in the manual before use.

> About Warning Information

Type Description

Indicates a potentially hazardous situation which, if not avoided, will result in death or serious injury.

Indicates a potentially hazardous situation or situation caused by improper operation which, if not avoided,

A b may result in death or serious injury.

Indicates a potentially hazardous situation or situation caused by improper operation which, if not avoided,
may result in minor or moderate injury.

A Carefulness

Indicates a potentially hazardous situation or situation caused by improper operation which, if not avoided,
may result in economic loss and damage to the environment.

* Indicates that special precautions are required in actual use so that the equipment can be used correctly and
effectively.

1.2 Responsibilities

Equipment GVI assumes quality responsibility for the equipment and original accessories provided under the
Manufacturer conditions of user specification use.

* Understand the safety instructions and operating methods in the user manual

* Ensure that the equipment is operated in accordance with the relevant instructions in the user manual
Personnel Responsible oIf there is a safety problem with the equipment, please stop operating the system immediately and notify
for the Equipment the technical support personnel of GVI.

* Ensure that the national laws, regulations and operating conditions regarding the operation of this

equipment are followed

1.3 Usage Environment Restrictions

Suitable for use in environments suitable for permanent human habitation. Not suitable for use in corrosive
or explosive environments.

A ‘Warning Do not work in hazardous areas, near electrical installations or similar areas.

The device has an IP65 protection rating, which protects it from prolonged exposure to moisture. The

A Warning device is intended for use in dry environments only and should not be used in harsh conditions.

1.4 Laser Safety

According to the international standard IEC 60825-1:2014, the laser used in this device is a Class 1 laser
product and does not require personal protective equipment. The risk of eye damage is low if the device is
used and operated in accordance with the user manual.

Description of Laser
Type

A Warning Do not open the laser instrument housing.

www.greenvalleyintl.com +1 (510) 345-2899
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A Warning Do not operate an obviously damaged instrument.

A Warning Do not point the emitter aperture at the human eye.

1.5 Battery and Cable Safety

A Warning Please use the specific charger provided to charge the battery.
A Warning It is recommended to use the provided AC/DC power solution and battery charger to power the device.
. It is strictly forbidden to expose the battery to any liquid, do not immerse the battery in water or wet it.
/\  Warning L : X
Never use the battery in rain or humid environment.
A Warnin The internal battery may decompose upon contact with water, causing the battery to spontaneously combust
g or even explode.
. Do not disassemble, puncture, impact, knock, short-circuit, or incinerate the battery, and do not use
/\  Warning d .
amaged batteries.
Warnin Do not use the battery in a strong static or magnetic field environment. Otherwise, the battery protection
A g board will fail, causing serious malfunctions of the LIDAR device.
The instrument and accessories should not be disposed of with household waste. They should be properly
disposed of in accordance with the regulations implemented in your country.
/A  Warning
A Warning Do not short-circuit the positive and negative poles of the battery with wires or other metal objects.
A Warning If any electrolyte leaks from a damaged battery, avoid skin contact and direct inhalation of the gas.
. If the skin or eyes come into direct contact with the electrolyte leaking from the battery, wash it thoroughly
/A Warning . X .
with clean water and contact a doctor immediately.
/A  Warning Do not modify the cables.
Do not unplug the battery when the battery power is turned on, otherwise the power interface may be
A Carefulness
damaged.
If there is dirt on the battery interface, clean it with a dry cloth. Otherwise, it will cause poor contact,
A Carefulness P .
resulting in energy loss or failure to charge.
Attention Pay attention to the operating specifications when installing the equipment and do not damage the cable
interface.

1.6 General Operational Safety

Please obey traffic rules. The speed of the car should not exceed 100 km/h. The recommended maximum
speed is 80 km/h.

A Warning Turn off the vehicle engine during the installation of the equipment.

A Warning The dri_ver should remember that th_e equipment will add extra height to the vehicle, so the total height of
the vehicle should be carefully monitored.

A Warning It is recommended that another person besides the driver is responsible for operating the system during the
collection to prevent traffic accidents.

www.greenvalleyintl.com +1 (510) 345-2899
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Warning Avoid using this device in snow, rain, fog, thunderstorms, or strong sunlight.

Warning Pay attention to the operating temperature of the device.

Warning To avoid the risk of suffocation, keep plastic foil, bags and bubble wrap away from infants and children.
Warning Do not use the device if it has obvious noise, alarm or is damaged, and contact the manufacturer's

technicians for repair in time. Forced use may cause permanent damage to the device.

> >|B> BB P| P

Warning Do not attempt to repair damaged parts of the device without authorization.
Carefulness Do not open the device without authorization.
Carefulness Install the device carefully to avoid the risk of being hit or pinched.
Attention Perform safety tests on the device installation regularly, especially before and after the device is used for

important tasks.

1.7 Electromagnetic compatibility

Although the device is manufactured in strict accordance with relevant regulations and standards, the
possibility of interference with other equipment or effects on people and animals cannot be completely
ruled out.

A Warning * Do not use the device for operation near gas stations, chemical facilities, and other explosive and
hazardous places.

* Do not use the device for operation near medical equipment.

* Users can take appropriate measures according to the situation.

Please use original factory accessories for operation. If you use other PC, two-way radio communication
A Carefulness equipment or other electronic equipment accessories, please pay attention to the electromagnetic
compatibility information provided by the manufacturer.

Two-way radio communication equipment or diesel generators, it cannot be ruled out that the equipment
A Carefulness may be interfered with in the electromagnetic environment. The measurement results should be verified for
reliability.

If the device is only connected to one of the two ports of the cable and the other end is left bare, it may emit
A Carefulness excessive electromagnetic radiation. Therefore, when using the device, the connectors at both ends of the
cable should be connected.

www.greenvalleyintl.com +1 (510) 345-2899
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2 Product Introduction

The LiMobile M2 affordable mobile laser scanning (MLS) system is equipped with two LiDAR sensors (one
tilted at a 30-degree angle and one positioned horizontally) and a Ladybug5+ panoramic camera, enabling efficient
3D mapping of roads and surrounding environments. Even in GPS-denied areas, high-precision scanning can be
achieved with the help of laser SLAM. It also provides multiple expansion interfaces and can be installed on
various types of vehicles. Paired with GVI's self-developed LiDAR360MLS software, it enables a one-stop data
processing to deliver industry results, supporting applications such as road asset extraction, urban power
distribution line analysis, urban forestry management, smart transportation, and more.

2.1 Equipment Structure Diagram

As shown in the figure below, the structure diagrams of the main unit, planar cameras (pavement camera and

front camera are identical), and DMI are provided (dimensions are in millimeters).

531.3

508.3 263

(1) Sensor Unit

Qi
°

]

(2) DMI

10
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i

(3) Planar Camera

2.2 Device Description

=1 S R R

10
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1. LiDAR 2. EXT: Extended Debugging Port
3. ODO: DMI Sensor Port 4. GNSS: Backup Antenna Port

5. Device Power Indicator 6. LAN: Ethernet Port

7. POW: Power Cable Port 8. Swivel Plate

9. Pavement Camera 10. Support Structure Component
11. GNSS Antenna 12. Panoramic Camera

13. SLAM LiDAR 14. System Disk Interface

15. Panoramic Camera Disk Interface 16. Front Camera

17. Roof Rack 18. CAMI1: Front Camera Port
19. CAM2: Pavement Camera Port 20. CAM3: Camera Debugging Port
21. CAM4: Camera Debugging Port

2.3 Device List

2.3.1 Sensor Unit Case

www.greenvalleyintl.com +1 (510) 345-2899
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No. Items Quantity
1 Tablet 1
2 Tablet Charger 1
3 Type-C to Ethernet Adapter 1
4 RJ45 Ethernet Cable 1
5 LEMO Ethernet Cable 1
6 External Power Cable 1
7 LiDAR Protector Cover 2
8 CFE Card Reader 1
9 Cleaning Set 1
10 Hook and Loop Fastener 1
11 CFE Card Set (2 Disks) 2
12 Sensor Unit 1
13 Sensor Unit Rain Cover 1

2.3.2 Battery Accessory Case

www.greenvalleyintl.com +1 (510) 345-2899
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No. Items Quantity
1 Wi-Fi Antenna 2
2 Battery Box 1
3 Tool Kit 1
4 Battery Charger 3
2.3.3 Roof Rack Case

www.greenvalleyintl.com +1 (510) 345-2899
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No. Items Quantity
1 Support Structure Component 2
2 Dust Removal Tool Kit 1
3 Roof Rack 1
4 Roof Rack Knob Screw 4

2.3.4 DMI Case (Optional)

www.greenvalleyintl.com +1 (510) 345-2899
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No. Items Quantity
1 Socket Gripper 6
2 Universal Chuck 1
3 Guide Mounting Bracket 1
4 DMI Main Component 1
5 Suction Cup 2
6 Adjustable Wrench 1
7 DMI Storage Bag 1
8 DMI Protection Rope 1
9 Socket Fixing Screw 12
10 Suction Cup Fixing Screw 4
11 Chuck Fixing Screw 2

2.3.5 Planar Camera Case (Optional)

www.greenvalleyintl.com +1 (510) 345-2899
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No. Items Quantity
1 T-Handle Hex Key Tool 1
2 Pavement Camera Set 1
3 Front Camera Set 1
4 Pavement Camera Cable 1
5 Front Camera Cable 1
6 Pavement Camera Mounting Screw 6
7 Front Camera Mounting Screw 6

2.4 Technical Specifications

2.4.1 System Parameters

Performance Indicator

Parameter

Dimensions

508.5%263%531.5 mm

Roof Rack Dimensions

730%350%95 mm

Planar Camera Dimensions 258%x199%x84 mm
DMI Dimensions 929.5x180x180 mm
Weight 14 kg

Roof Rack Weight 17.5 kg

Planar Camera Weight 1.7 kg

DMI Weight 4.8 kg

Battery 6000 mAhx6
Operating Time >6h

Storage 1 TBx2
System Control Tablet
Interface Connection Wi-Fi/Ethernet
Operating Temperature -10°C ~50°C
Storage Temperature -30°C ~ 60 °C
Power Supply Input Voltage 24 V-DC
Power Consumption (Typical) 75 W

Power Consumption (Max.) 125 W

Raw Point Cloud Format * pcap

Raw Panoramic Camera Image Format * pgr

Raw Planar Camera Image Format * bin

2.4.2 Laser Parameters

Performance Indicator Parameter
Detection Range 0.05 ~300 m
Scanning Frequency 20 Hz

FOV (Vertical)

40.3° (-20.8°~ +19.5°)

17
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FOV (Horizontal) 360°

Range Accuracy +1cm

Laser Class Class 1 (Eye-safe)

Scan Rate: Single Return Dual Return: 1,280,000 pts/s

2.4.3 Integrated Navigation Parameters

Performance Indicator Parameter

GNSS Systems: GPS; GLONASS; GALILEO; BEIDOU; QZSS; SBAS
IMU Update Frequency 100 Hz

Roll/Pitch Accuracy Horizontal: 0.01 m Roll/Pitch Accuracy (RMS 10) 0.01°

(RMS 10) Vertical: 0.02 m Heading Accuracy (RMS 10) 0.04°

2.4.4 Panoramic Camera Parameters

Performance Indicator Parameter

Pixel 3000 W (500W*6)
Maximum Stable Capture Frame Rate 10 FPS

Resolution 8192x4096

Sensor Type CMOS

Power Consumption Maximum 13 W
Trigger Mode Time/Distance Trigger

2.4.5 Planar Camera Parameters
Performance Indicator Parameter

Pixel 2400 W (1200W*2)
5 FPS (4096x2160)
3 FPS (4096x%3000)

Maximum Stable Capture Frame Rate

Resolution 4096 x 3000

Sensor Type CMOS

Power Consumption 3.8W

Trigger Mode Time/Distance Trigger

2.4.6 Wi-Fi Parameters

Performance Indicator Parameter

Current Frequency Band 2.4~2.4835GHz. 5.15~5.85GHz
Communication Standard IEEE 802.11 a/b/g/n/ac/ax, CSMA/CA
Security Type WPA2-PSK (Encryption Mode)
Effective Connection Distance 5m

Wi-Fi SSID: LiMobile xxxx

Default Password greenvalley

2.4.7 Tablet Parameters

Performance Indicator Parameter

Resolution 1920*1200

Screen Size 11 inches

Network Type 5 GB + Wi-Fi
18
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Storage Capacity 128 GB
RAM 8 GB
¥ Notes:

1.0ur company reserves the right to update the manual content at any time to reflect the latest product information.
The hardware specifications and detailed technical parameters of the LiMobile M2 equipment are subject to the
actual product and packing list.

2.For more detailed parameters of the laser and camera sensors, please refer to the information released by the

original equipment manufacturer.
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3 Equipment Requirements

3.1 Collection Environment Requirements

For the sake of car driving safety, it is not recommended to use the equipment in weather conditions such as rain,

snow or fog. In addition, under such weather conditions, the point cloud data will also have more noise.

It is not recommended to use it frequently in strong winds, dusty environments, or other similar conditions which

will affect the service life of the equipment and cause the point cloud data to have more noise.

It is forbidden to expose or use the equipment in extreme temperatures. The ambient temperature must not exceed
the operating temperature range of the equipment.

Due to the changes in temperature and air pressure during air transportation, the rapid increase in temperature after
unpacking may cause condensation on certain components inside the equipment. Water inside the components may
cause short circuits and damage the instrument when it is turned on. Therefore, when the equipment is transferred

from a cold environment to a warm environment, it is recommended to leave the equipment for 24 hours in a place

with constant temperature and air pressure.

Daytime data collection should avoid periods when the light is too weak.

When collecting in the city center, the rush hours in the morning and evening should be avoided to improve
collection efficiency. In good weather conditions, it is recommended to select the following time period:
09:00-17:00. Due to different seasons, time zones or latitudes, the above time can be flexibly adjusted according to

actual conditions.

Drive in as open an area as possible and stay away from trees, buildings, high-voltage transmission lines and other

places with complex electromagnetic environments.

If you need to use the device for a long time or in special conditions such as high humidity, please consult our

technical support personnel for relevant precautions. Our company will not assume equipment warranty

responsibility if the instrument fails when used in special environments.

3.2 Collection Preparation

Please check carefully whether the accessories are complete according to Chapter 2.3 or the packing list of the
shipment.

Check whether the battery is sufficient for the collection task.

Check whether the tablet computer power meets the collection task requirements.

When working in a large area, it is necessary to plan the work area in advance for block collection to reduce the
amount of data generated in a single operation. It is best to have two blocks of overlap between blocks.

According to "LiMobile M2 _Data Size Calculator ", please check the remaining storage capacity of the device's

hard drive and perform data cleanup in a timely manner.

If the project requires continuous collection work, it is recommended to format the collection disk every 10-15
days. Before formatting, you need to back up the data to avoid data loss. For detailed steps on disk formatting,

please refer to Attachment 2: "Disk Formatting Instructions".

Please plan a reasonable route with reference to the street view map and conduct on-site surveys when necessary.
Please check the height limit.

According to the project engineering requirements, confirm that control points that meet the accuracy are arranged

during data collection.

Ensure that the base station is set up before data collection.
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3.3 Equipment Installation

Check that the connections between the luggage rack crossbar, the roof rack, and the car are stable, and ensure that
the bayonet or screw is tightened.

Check whether there are cracks on the roof rack and the luggage rack crossbar.

After pulling out the roof rack, ensure that the knob is tightened.

Check whether the screws between the device body and the roof rack are tightened.

Check whether the device body has no obvious damage.

Check whether the antenna and the antenna support bracket are stably connected.

Check whether the cable is connected and plugged in normally, and check whether the cable has no obvious

damage.

Check whether there are foreign objects blocking the interfaces of each connector and whether the pins are
deformed.

Before the device is powered on, check whether the acquisition disk is correctly inserted and the buckle is fastened.

Check whether the battery box is turned on normally.

After the device is powered on, check whether the device indicator light is on.

Check whether the surface of the laser glass is clean and dust-free. If there is dust, please use the cleaning kit to

clean it in time.

Please avoid placing the battery box and battery in a sealed trunk during data acquisition. It is recommended to

place them on the back seat of the vehicle.

3.4 Collection Operation

The device needs to be initialized in an open area with good GPS signal.

The data collection duration must be greater than 10 minutes.

Make sure that the inertial navigation system is initialized with more than 15 satellites and PDOP is less than 2.

After the device is powered on, please ensure first that the tablet is successfully connected to the device’s Wi-Fi
first.

After turning on the device, please follow the status prompts on the APP interface to ensure that the sensor is

connected normally.

Check whether the sensor acquisition parameters are correct (enabled configuration, installation angle, camera

acquisition frame rate, etc.).

During the device power-on period, it is forbidden to unplug or plug in the data acquisition disk.

Before the engineering data is collected, the inertial navigation system needs to be aligned. The inertial navigation
system alignment process needs to be stationary for 3 minutes, and then accelerate and decelerate twice, turn

around, and then accelerate and decelerate again. This process is to ensure data quality, please follow it carefully.

After the engineering data collection is completed, the inertial navigation system still needs to be calibrated to

ensure data quality.

After the collection is completed, please make sure to click the shutdown button on the APP interface first, and then
disconnect the power supply after the device is shut down. Do not turn off the power directly, as this abnormal

operation will cause data loss.

During the device power-on period, it is forbidden to plug and unplug the connecting cables.

When replacing batteries during the acquisition process, replace them one by one. Do not unplug multiple batteries

at the same time.
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Do not use the device if it has obvious noise, alarm sound or is damaged, and contact the manufacturer's

technicians for repair in time. Forced use may cause permanent damage to the device.

Do not attempt to repair damaged parts of the device without authorization.

Please do not upgrade the tablet's operating system.

3.5 Collection Completion

When disassembling and assembling the device, make sure that the contents of the packing list are complete.

After the day's collection task is completed, check whether the equipment is intact. Check whether the structural
screws and plug-in interfaces are loose. Check whether the cables are damaged.

If there are damaged parts, discontinue the collection operation to avoid further damage to the equipment. Contact
our technical staff for troubleshooting and repair operations.

Please use the data copy tool to check the data integrity and back up the data in time.

Before cleaning the disk, make sure that the data has been backed up and is available.

Please keep the equipment properly. It is recommended to cover the laser head with a laser protective cover or put

the device back into the equipment box for storage after the collection is completed.
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4 Overall Description of the Mobile Laser Scanning System Workflow

—| Field Survey of the Operation Area

Collection
Preparation

Prediction of Target Point Layout

—| Route Planning

—| Main Sensor Units Installation
Equipment .
) Planar Camera Installation
Installation
——| DMI Installation
—| Base Station Setup
Data Collection Data Collection
—| Software Upgrade
Data Copy and Integrity Check
Data Processing Data Processing and Optimization

Data Quality Check
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5 Collection preparation work

5.1 Field Survey of the Operation Area

Investigate the actual traffic conditions of the road section to be measured (including but not limited to objective
traffic congestion, vehicle speed limits, whether both main and auxiliary roads can be collected, traffic restrictions,
etc.).

Determine the scanning range and object (clearly define the number of kilometers of roads to be scanned by the

equipment, the types of roads, and the number of lanes on the driving route).

Mark on the map for corresponding prompts (such as driving route direction, turns, connections, etc.).

Find a relatively suitable location for setting up base stations and plan a certain number of targt point locations.

5.2 Prediction of target point layout

1.Purpose: To correct the positioning error of the equipment and reduce the impact of cumulative errors on the
measurement results, thereby improving the accuracy of the data results. This is an indispensable step in the
operation.

2. Target point type: (1) Road marking corner point; (2) High reflective paint point; (3) Checkerboard target
point.

3. Layout specification: as shown in the figure below. Target points should be
appropriately increased in places where there are dense trees on both sides of the road, under bridges and tunnels,
etc., which may cause satellite signal loss.

4. Surveying instruments: RTK, total station.

Tunnel (50-100
[e][e] [o] (o]

[o] [e] Open sky

5.3 Route Planning

5.3.1 Collection of Driving Route Requirements
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During the collection process, the entire road must be QI

captured (including turning lanes), with no missing

sections. \

The road data should be collected by driving along the
centerline of the road.

Long, straight sections should be prioritized, avoiding
frequent turns or loops. Lane changes should also be ‘-+-

minimized. When turning, try to minimize the turn radius. -

When there are main and auxiliary roads, prioritize
collecting data from the main road. For expressways,
elevated roads, and ring roads, auxiliary lanes must be
collected. Main and auxiliary roads should be collected
separately and not mixed. Roads connecting main and
auxiliary roads do not need to be collected.

Bidirectional roads must be collected in both directions.
For a bidirectional three-lane road, the center lane should
be used. For a bidirectional four-lane road, both directions
should be collected by passing through twice to capture
enough laser point clouds. For a bidirectional six-lane road
or more, multiple passes in both directions are needed to

ensure sufficient data collection.
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When collecting data from a roundabout, the entire -
roundabout must be enclosed. The vehicle needs to drive "‘ ""
along the innermost lane of the roundabout to capture the i* ”-
actual shape of the roundabout. =
= Ry,
’-F », ".f “
{ y
Interchanges are more complex, so to ensure road ® ¥
. . % &
connectivity, every ramp of the interchange must be fully
gE=———rp ==xx
collected. The collection method is as follows: first, collect
data along the main line of the interchange, then separately -
collect each ramp. l'" "‘
(1 J
% 4 KN /
Ve |
If there is a median or a green belt separating the lanes, for
bidirectional two-lane roads, both directions must be
collected by passing through once in each direction.

5.3.2 Vehicle Driving Requirements

Reversing is prohibited during the collection process.

Try to drive at a constant speed throughout, maintaining a speed of 40 km/h, and without exceeding 80 km/h.

Minimize stops during the drive.

Sudden braking is prohibited, avoid abrupt stops or movements.

Avoid accelerating too quickly; when speeding up, do so gently and gradually.

When approaching an intersection, pay attention to the traffic lights. If the light is yellow, it is acceptable to reduce
speed until the light turns green. Try to avoid stopping and waiting for the red light.

When driving on straight sections, maintain a constant speed and avoid frequently steering to change lanes.

Avoid driving alongside other vehicles. Choose to overtake or slow down to allow the other vehicle to pass, thus
preventing obstruction of the scanned area.

When passing through tunnels, do so quickly and smoothly.
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6 Device Installation
6.1 Main Sensor Unit Installation

6.1.1 Roof Rack and Luggage Rack Crossbar Installation

1. Place the roof rack upside down on
the ground and place the luggage rack
crossbar in the positioning slot
underneath it.

¥ Notes:

1. The roof rack crossbars are not
included in the delivery. Users need to
prepare them by referring to
Attachment 3: " Vehicle and Luggage
Rack Crossbar Selection Guide".

2. Position the roof rack as centrally as
possible on the luggage rack crossbar.

2. Manually tighten the fixing screws
on the positioning slot at the bottom of
the roof rack to secure the luggage rack
crossbar to the roof rack.
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3. Place the luggage rack crossbar and
roof rack on the vehicle roof, and use
an Allen wrench to tighten the four
mounting clamps on the luggage rack
crossbar.

¥ Notes:

1.Install the equipment towards the rear
of the vehicle to minimize obstruction.
2.The distance between the positioning
slots of the roof rack can be adjusted
based on the vehicle model.

3.When disassembling the roof rack,
there is no need to remove the roof
rack crossbars. Simply unscrew the
fixing screws of the roof rack.

4. Manually loosen the four fixing
screws on the upper part of the roof
rack in the unlocking direction.

5. Pull the roof rack completely in the
direction of the arrow.
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6. Manually tighten the four fixing
screws in the locking direction.

1. Align the support structure with the
holes under the roof rack and tighten
the top fixing knob.

2. Rotate the black knob at the bottom
to lower the suction cup of the support
structure until it touches the vehicle
body.
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3. Rotate the light gray knob in the

middle to the top of the black knob to
secure it.

4. As shown in the diagram, turn the
switch on the suction cup to the locked
position.

6.1.3 Main Sensor Unit Installation

1. Before installing the main sensor
unit, install the GNSS antenna feeder
cable.
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2. Lift the main equipment and place it
on the roof rack, then push it in the
direction of the arrow until it reaches
the limit.

3. Press the safety buttons on both
sides downward.

4. Lift the central locking block of the
roof rack and rotate it clockwise to
tighten the lock.

¥ Notes:

1.Shake the luggage rack crossbar,
roof rack, and sensor unit firmly to
ensure stability.

2.The device is calibrated before
leaving the factory. Minor scratches
may occur during installation and use,
which is normal and will not affect
performance.
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1. Manually loosen the fixing screws
on both sides of the swivel plate.

2. Choose an appropriate angle based
on the scale on the side of the swivel
plate to rotate the equipment.
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3. Manually tighten the swivel plate
fixing screws on both sides of the
equipment.

¥r Note: The device supports
multi-angle installation and can be
adjusted horizontally at 0, £15°, £30°,
+45°,

15*

30°

45°

- g |
.
[+ 08 ]
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G E
J
3
@
g
[+ 13
J
03 L\
g
]
J

33

www.greenvalleyintl.com

+1 (510) 345-2899



‘ hd
‘a.s(}mun\‘ﬂlle)’ Map the World in 3D

6.1.5 Battery Installation

1. As shown in the diagram, insert the
battery into the battery compartment.
¥r Notes:

1. Ensure the battery is installed in the
correct direction as shown in the
diagram. Reverse insertion is
prohibited.

2. Press down on the battery to check
if it is securely installed.

3. To remove the battery, press the top
buckle inward and pull it out
simultaneously.

6.1.6 Wi-Fi Antenna Installation

1. Manually screw the two Wi-Fi
antennas onto the right side of the
battery compartment.

2. To reduce the risk of breakage from
external force, bend the antennas
inward.
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6.1.7 Cable Connection

o (@

GNSS EXT

1. Use the power cable to connect the
DC-OUT port of the battery
compartment to the POW port of the
main equipment.

2. Use the network cable to connect
the LAN port of the multifunctional
battery compartment to the LAN port
of the main equipment system.
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¥ Note: Ensure to distinguish
between the network cable ports at
both ends to prevent equipment
damage due to incorrect plugging.
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6.2 Pavement Camera Installation (Optional)

1. As shown in the diagram, connect
the pavement camera cable.

2. Use an Allen wrench to tighten the
two fixing screws and secure the road
surface camera to the roof rack.

3. Insert the other end of the pavement
camera cable into the device’s CAM2
port.

¥ Note: Please remove the lens
protection cover before installation.
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6.3 Front Camera Installation (Optional)

1. As shown in the diagram, connect
the front camera cable.

2. Use an Allen wrench to tighten the
three fixing screws and secure the
front camera to the front end of the
roof rack.

3. Insert the other end of the flat ’
camera trigger power cable into the
device’s CAM1 port.

¥r Note: Please remove the lens
protection cover before installation.
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6.4 DMI Installation (Optional)

6.4.1 Preparatory Work

1. Use tools to remove the screw
protective cap on the right rear wheel
hub of the data collection vehicle.

¥ Note: The DMI must be installed on
the right rear wheel of the collection
vehicle.

6.4.2 Socket Installation

1. Push the end of the internal claw of
the socket to align with the end of the
outer wall of the socket.
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2. Tighten the internal claw of the
socket around the hub screw, use a
tool to tighten the front screw of the
socket until the entire socket assembly
fits snugly against the hub screw.

¥ Note: When the resistance of the
screw increases, users can reverse the
screw half a turn before continuing to
tighten. During the tightening process,
keep your hands steady to ensure that
the outer wall of the socket and the
hub are always in snug contact.

3. Repeat the above steps to complete
the installation of all sockets.
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6.4.3 Main Component of the DMI Installation

1. Tighten the chuck fixing screw with
an Allen wrench to secure the chuck to
the main component of the DMI.

2. Align the holes of the chuck with the
screw holes at the top of the socket.
Once aligned, use the socket fixing
screws to secure them together.

6.4.4 Suction Cup Fastener Installation

F

1. Align the screw holes of the suction
cup with the holes on both sides of the
fastener. Once aligned, use the suction
cup fixing screws to secure them one
by one.
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2. After tightening the screws, remove
the yellow protective cover from the
bottom of the suction cup.

3. Thread the DMI cable and cable
conduit through the socket of the
fastener.

4. Move the suction cup fastener to a
suitable position so that the wire
harness is vertical to the ground, and
adjust the position of the suction cup
so that the air valve faces upward.

42

www.greenvalleyintl.com

+1 (510) 345-2899



&\\.‘(}mien\'ﬂllle}’ Map the World in 3D

5. Press firmly on the suction cup,

continuously pressing down on the
blue piston until the suction cup is
fully attached.

% Note: Please remove the white
cotton pad before pressing the blue
piston.

6.4.5 Cable Connection

o @ C

GNSS EXT  0DO
oy
/ <

1. Insert the DMI cable into the ODO
port on the side of the device main
body.
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6.4.6 Parameter Measurement

1. When calculating the wheel speed sensor data, it is
necessary to add the lever arm value x of the wheel speed
sensor and the wheel circumference. Therefore, users need
to measure these after installation.

@' DMI Option

Lever Arm X 0. 000

Wheel Circumference: |0.UUU

Ticks Per Wheel Revolution: i-l’}[»ii

Add To Favorite Open Favorite 0K

Cancel

¥r Notes:

1.As shown in the figure, the lever arm value x is the
horizontal distance between the center position of the device
and the center position of the wheel.

2.The wheel speed sensors provided by our company are
currently all external, and users must install them locally by
themselves. To ensure successful installation of the wheel
speed sensor, users need to provide the specific model of the
vehicle or the accurate size of the wheel hub nuts before
purchasing.
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7 Field Data Collection

7.1 Base Station Setup

Before data collection, users need to plan and set up the base station location appropriately. If using our
LiBase equipment, specific operations can be found in the "LiBase Quick Guide" and "LiSurvey User Manual."
¥t Note:
1. To ensure data accuracy, plan the base station location reasonably. The base station setup range should not
exceed 20 km.
2. The base station setup time must fully cover the data collection time, with an additional 15 minutes before and
after.
3. Multi-base station data trajectory resolution requires assistance from third-party software.

7.2 User Registration and Sign In

1. The LiMobile M2 device
requires signin to the Sl
GreenValley account. Connect
the tablet to the internet. After
opening the APP, the Sign In
interface will appear. Click the £  Please enter password
Register now button to
proceed to the Registration

page.

£ Please enter username

Registration

2 Please enter username

Please enter password

2. After filling in the
information, click the
Complete Registration
button, and the app will
automatically return to the
Sign In interface.

Please enter password again

Please enter a phone number

Please enter email

Service Area
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3. Enter the username and
password, then click the Sign
In button to complete the
login.

Device Not Connected pooPo o o

(M
[ 2 &
@ s o
4. After successful login, the ha Me?
app will redirect to the Device o oA
Not Connected interface, g o, ™
indicating a successful login. w e

ystem Disk Panorama Disk Prch Roll Longitude Latitude Heght
000.0GB 0000 GB 000000  000.000  000.000000 000.000000 000.000

7.3 Power on the Device

7.3.1 Battery Power Supply

1. Rotate the power switch POW on the battery box to the
BAT-ON position, and the green indicator light will illuminate.

7.3.2 External Power Supply
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The device also supports external power supply mode. If using external power, it is recommended to use an
AC voltage of 110 V~220 V outdoor power source (with a power rating of 1000W or higher).

1. Connect the device battery
box and the outdoor power
source as shown in the
diagram.

2. Secure the cable by
fastening the lock downward.

3. Turn on the outdoor power
source and rotate the power
switch POW on the battery
box to the EXT-ON position.
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7.4 Device Connection

7.4.1 Wi-Fi Connection
Search for the Wi-Fi name: LiMobileM2_ xxxx on the mobile device.

Enter the default Wi-Fi password: greenvalley.

¥ Note: "xxxx" refers to the last four digits of the device's serial number (SN).
10:26 Fri, 24 Jan M

{ WLAN )

On [ @)

= LiMobile_A012

Security detection

T SZLT_center

= CPE-646748-2.4G
L CPE-646748-5G
L FM_643615

= HP-Print-74-LaserJet Pro MFP

7.4.2 Wired Connection

1. Use an adapter to connect one end
of'a RJ45 Ethernet cable to the
mobile device's Ethernet port.
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2. Connect the other end of the RJ45
Ethernet cable to the battery box's
Ethernet port.

7.5 APP Interface Overview
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7.5.1 Top Device Status Bar

1. Account Management Button

User Management Interface: Users can view GreenValley account information,

activated status, and perform operations such as Sign Out.
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User info

confirmed

authorized

2. Device Connection Status

DENLER R ELN  Tablet disconnected from the device.

LiMobile M2 Tablet successfully connected to the device.

3. Device Status Information

PDOP Value: Generally, a value less than 2 indicates good signal quality, suitable for

PDOP 0.866

data collection.

Satellite Count: Displays the number of satellites tracked by the device.

Device Temperature: Displays the internal temperature of the device.

Battery Level: Displays the remaining battery level of the device. A red warning icon
appears when the battery level is below 20%.
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50"
(@) Panorama

Sensor Connection Status (IMU, LiDAR, Panoramic Camera, Planar Camera).
Green: Sensor is synchronized and ready for collection.

Yellow: Sensor is activated but not synchronized.

Red: Sensor is connected but not activated.

Gray: Sensor is not connected.

4. Device Power Button

- I' Power Button
- Disabled when the device is not connected.

7.5.2 Left Toolbar
Track Management Button: Users can replay trajectory files from historical projects.

Offline Map Download Button: Refer to Section 7.7.1 for detailed steps.
Swipe the trajectory slider to the right, and the corresponding trajectory (purple) will be

automatically replayed on the map.
¥t Note: This feature only supports trajectory replay for project data stored on the system disk.

Track Manager

V' 223344 _2025-02-25-08-02-11

V' 112233_202502-25-03-14-17

¥ 123456_2025-02-24-08-34-35
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Configuration Button: Refer to Sections 7.6.2, 7.7.3, 7.7.4, and 7.7.5 for detailed settings.

Log Button: Users can view real-time operation logs. The app supports voice alerts for important
reminders.

Log ®

All GNSS/INS  LiDAR Planar Panorama

Device disconnected

9:11:54

[Stop Collection]: INS stopped successfully

9:11:17

Inertial alignment operation completed
2 9:11:16

[Stop Record]: LiDAR, Panoramic Camera
stopped successfully

9:11:12

Device connected successfully

Device disconnected

14

4

FAQ Button: Users can quickly access common device issues.

®

a LiMobile M2 Data Collection Operation Simple
Process

@ LiMobile M2 Data Collection Precautions

How to Update Firmware and Software on LiMobile
M2?

Q

@ How to Update the Calibration File on LiMobile M22

a Why is the Power Indicator Not Lit After Powering,
On?

a How to Resolve ‘Failed to Create a New Project’
During Collection?

7.5.3 Bottom Information Panel
Displays information such as Distance, Speed, available disk space (yellow warning if below 10%, red
warning if below 3%), Pitch, Roll, Heading, Latitude, Longitude, and Height.
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AlettaSt.7, #
apeed

50km/h

-
9

Disk Panorama Disk Pitct 0 ( L:

5] IS Lat ae
950.00 GB 973.21 GB 000.528 002.939 -27.6451056

7.5.4 Main Interface

1. Map Function Buttons

Follow Button: Click to rotate the map according to the driving direction.

Location Button: Click to jump to the current device location on the map.

Map Switch Button: Click to switch between satellite and navigation maps.

Trajectory Upload Button: Click to upload planned trajectory files (.kml/.kmz/.ovkml/.ovkmz/*.txt)
from the tablet. The planned trajectory (blue) will appear on the map.

000000

-] Distanc
95 0268km

e —
Fm Disk Panorama Disk Pitch Roll Longitude Latitude Height

420.65 GB 27388 GB 000.011 -000.015 116.2903068 40.0505651 049.168

Panorama Planar

—_—

\

Trajectory Clear Button: Click to remove all trajectories from the map, including real-time,

uploaded, and replayed trajectories.
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Pointer Button: Click to reset the map orientation to north.

O

2. Collection Operation Buttons

New Project Button

Start Data Recording Button

Pause Data Recording Button

Stop Data Recording Button

WO Project Collection Time

10000

3. Data Preview Window

Single-frame Point Cloud Preview: Click the thumbnail to enlarge.
Displays data from both LiDARs.

@

Panorama Planar
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Panorama

Panoramic Image Preview: Click the thumbnail to enlarge.
Camera 1-5 correspond to the side cameras (starting from Camera
0, counterclockwise when viewed from above). Camera 6

corresponds to the top camera.

Planar

Planar

i

Planar Image Preview: Click the thumbnail to enlarge.

B

LiDAR Panorama

4. User Prompt

Before creating a new project,please click the 4 ) (left side) to complete the configuration of parameters such as the navigation

7.6 Quick Data Collection

7.6.1 Device Initialization

After powering on the device, establish communication between the device and the tablet. When the device
connection status in the top-right corner turns green, the device is successfully connected. The device will
automatically initialize after powering on, requiring no user intervention. Wait until all sensor status indicators turn

green before starting data collection.
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LiMobile M2 PDOP 1936 33 § 22

.

2

000Q0O

Before creating a new project,please click the (left side) to complete the configuration of parameters such as the navigation

\

M

(o]
China Merchants Bank

\a pueuS

pu M

© Distance f}

Speed
9S (o

okm £ 1km/m

System Disk Panorama Disk Roll Longitude Latitude Height
572.94 GB 622.50 GB

000.499 116.2896692 40.0502143 036.171

Panorama Planar

7.6.2 Sensor Parameter Settings

After device initialization, click the Settings button in the toolbar to configure parameters for the navigation
system, panoramic camera, and planar camera.

& Settings

Sensor Parameter

Navigation Navigation
Enable @ DMI

DMI Enable Settings: The device will record data only after it is
enabled.

Wheel Size 206.0

it Wheel Size: Used to calculate driving distance.
i gle g

Rotation Angle: Supports multi-angle installation, and can be
L1s

adjusted to 0, = 15° , £30° , =45° in the horizontal

position. Users need to choose according to the actual installation

Las angle.
Calibration File

¥r Note: The distance trigger mode for the cameras is only enabled
R15 . .
when the wheel speed sensor is activated.

test.cal

R30

Version

R45
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Settings

| Sensor Parameter

Enable ®@Panorama
Trigger Mode @By Distance ®By Time Panorama

Frame Rate 5 fps Panorama Enable Settings: The device will record data only after

Data Format = LADYBUG_DATAFORMAT_RAWS 1t1s enabled'

Trigger Mode: supports By Time and By Distance trigger modes.
! L | Reset |
Frame Rate: default parameter 5 FPS.
Settings 2. By Distance
Sensor Parameter Interval: default parameter 5 m.
Data Format: supports LADYBUG DATAFORMAT RAWS and
LADYBUG DATAFORMAT COLOR SEP JPEGS formats.

Enable @Panorama

Trigger Mode @By Distance @By Time

Interval  §

DataFormat | ApyBUG DATAFORMAT RAWS

LADYBUG_DATAFORMAT_COLOR_SEP_JPEG8

Settings Planar
Sensor Parameter Planar Enable Settings: The device will record data only after it

is enabled.
Enable ®Front Camera ®Rear Camera

Trigger Mode: supports By Time and By Distance trigger modes.

@Left Camera ®Right Camera .
1. By Time
Trigger @By Distance ®By Time
Frame Rate: default parameter 3 FPS.

2. By Distance

Interval: default parameter 5 m.

Frame Rate 3 fps

¥ Notes:
1. After settings are complete, click the "OK" button to make the parameters effective.

2. The "Reset" button will restore all sensor parameters to factory defaults.
7.6.3 New Project

Click the New Project button, enter a custom project name, and then click the OK button.
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New Project

) | Project Name: demol

¥r Notes:
1. The name of the newly created project should not contain special characters.

2. The final project name is: User-defined name UTC time.

7.6.4 IMU Alignment

After creating a new project, the IMU Alignment pop-up window will automatically pop up on the interface.
The IMU Alignment operation is divided into two steps: Static Alignment and Dynamic Alignment.

Static Alignment: Please remain still for 3 minutes in an open area. The user needs to wait for the countdown
to end and click the OK button.

New Project created successfully

www.greenvalleyintl.cor +1 (510) 345-2899
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Dynamic Alignment: The user needs to follow the diagram and first accelerate forward to 40 km/h and
decelerate to 10 km/h, and then turn around. Then accelerate forward to 40 km/h, decelerate to 10 km/h, and turn
around again. Finally, repeat the above acceleration, deceleration, and U-turn operations. Click the OK button when
finished.

% Notes:

1. If the INS alignment operation is not carried out, there will be a high risk that some data cannot be processed.

2. If users are under tight schedules and need to shorten the waiting time for the static alignment step, the manual
provides other alignment criteria, that is, when the PDOP value is below 2 and the number of satellites is above 15,
and this state remains stable for 30 seconds, dynamic alignment can be carried out.

3. If the user's acquisition environment permits, it is recommended to conduct the dynamic alignment operation as

shown in the following figure.

g U-turn m
y

elerate

Dec

Accelerate Decelerate

-

More than 200 meters

Accelerate

Ending Point Starting Point
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7.6.5 Start Data Recording

begin recording sensor data.

Map the World in 3D

PDOP 2.675

-

According to the prompt at the top of the main interface, click the Start Recording button, and the device will
LiMobile M2 Yo 28

IMU alignment is completed,please click » (right side) to start recording
&
nqw\\aqe‘l
Wou C°
— Sy
- Rd yilag® .
Villag® chand
chand Hou .
ou !

Glodon  Glodon

eusS
‘.-_\\G‘j\l

g .
-
o
2
=)
e
=
\1 e
‘\\ =
\\
\
‘\
\
\\
% 2
=3
)
2
z )
Z >
@ Distance Speed )
o ggokm (2 6km/h
Pitch R Longitude
001890  Oww.153

Latitude
116.2896148

pu

Height
40.0500007 039.329

1edl

@
Panorama
o
LiMobile M2

Planar

single-frame point cloud data and image data in real time.

PDOP 2.260 %

Users can view the driving route of the equipment in real time on the map, and can also view the collected
e, 32

Pa y Dhsl
619.29 GB

Pich Rall Lo o Latiude Hueight
-003.615 -000.691 1162813394 400471776 039.145

Panorama

Planar

www.greenvalleyintl.com

+1 345-2899



‘ hd
‘a.s(}mun\ﬂlltw Map the World in 3D

LiMobile M2

Pannramic:Cameral

Planar

LiMobile M2 PoOP2321 31 20

619.55GB 000.063 002.382 n
LiDAR Panorama
=
& SHANGDI

¥r Notes:
1. When users encounter situations such as the need to transfer the work area or traffic jams during data collection,
they can click the "Pause Recording" button to pause data recording.
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LiMobile M2 PDOP231 28 §20 [y

O

GEEED 0000060
S\\anqu.‘as‘

IBM China Software
Development Lab

@
0

&
®
3
2
=}
=
»
-

Hanwang Building
-
Starbucks
%

Pitch Roll Longitude

000.197 -004.151 116.2907765

Zpark gy
No >

py 10 pueus

T —
95 q32km 2! 36kmsn

S Disk Panorama Disk
57217 GB £23° &£5B

Latitude Height

40.0461921 040.227

W

Panorama Planar

w
L

2. After the pause of data recording ends, users can click the "Start Recording" button again to obtain data.

7.6.6 Stop Data Recording

After the collection is completed, click the "Stop Recording" button.

LiMobile M2 PDOP 1.409 {35 § 19

O
=
P
4
2
o.
«
2 m B
Xi‘ergi

@ Distance =, Speed
9S 330km % 10km/h
d 1

System Disk Panorama Disk Pitch
568.23 GB 617.76 GB

Roll Longitude Latitude
000.321 007.228 116.2873515

\_——

7.6.7 IMU Alignment and Close Project

Height 360" .
40.0502559 041.912 Gm

Panorama Planar

|

S
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After stopping data recording, the interface will automatically pop up the INS Alignment window. The INS
alignment operation consists of two steps: Dynamic Alignment and Static Alignment.

Dynamic Alignment: The user needs to follow the diagram and first accelerate forward to 40 km/h and
decelerate to 10 km/h, and then turn around. Then accelerate forward to 40 km/h, decelerate to 10 km/h, and turn
around again. Finally, repeat the above acceleration, deceleration, and U-turn operations. Click the OK button when
finished.

Static Alignment: Remain stationary in an open area for 3 minutes. Wait for the countdown to end, then click
the Confirm button to finish the current project.
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7.6.8 Device Shutdown

After completing all data collection tasks, click the power button in the upper right corner to shut down the
device.

LiMobile M2

PDOP 1.936 .33 § 22

O

©Q00&vo

(left side) to complete the configuration of parameters such as the navigation

Before creating a new project please click the

=
»
(=2

(o]
China Merchants Bank

a pueuS

pa M

Panorama Disk
622.50 GB

Longitude
62 000.499 116.2896692

Latitude

Height
40.0502143 036.171

Panorama Planar

¥ Notes:

1. Please wait patiently for 30 seconds (the time required for the equipment system to be completely shut down).

Do not perform any operations until the interface shows that the equipment connection is disconnected, and then
turn off the equipment power.

2. Please cut off the power in advance before plugging or unplugging the disk.
7.7 Other Operational Instructions

7.7.1 Offline Map Download
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Offline Map Download )

ﬂ Draw Area

1. Connect the tablet to an
internet-enabled network and click
the offline map download function
button on the left to bring up the
function menu.

Il Map Download

..4'2 Clear Selected Area

Il Map Zoom Selection

Map Zoom Selection

. . Minimum download zoom level: Please enter the minimum download level(1-10)
2. Click the Map Zoom Selection
button to set the map level range.

Maximum download zoom level: Please enter the maximum download level(11-16)

CANCEL OK

Device Not Connected PDOPO 0 §o0

Offline Map Download

SnCiyg, oy
Palin Valley
GalfCatrse
181 Map Download

THE HILLS
S

& Clear Selected Area

3. Click the Draw Area button to i orzeom q” : .
delineate the download area. =

o

g 1edued N

Joace

Pitch Roll ongitude Latitude Heigh o 2
000000 000000  000.000000  000.000000  000.000 = @
L Panorama  Planar
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Device Not Connected

Offline Map Download

N un Cif
_________ & I
b S [ SUN CITY Palm Valley
3 cAlicatrse L
St SHORES
iy,

ke Mead Blyg

4. If the selected area is incorrect,
click the Clear Selected Area button
and redraw the download area. GANGEL | 0K

SUMMERLIN
WEST

S
it ©
w,
Lore Mead Bivd Sprout:

THE
PUEBLO

Jeta e
o
e

@ veod
B LiDAR resh
uTH

pg EdWE N

Pitch Roll Latitude Height
000,000  000.000 000.000000  000.000

Panorama  Planar

5. Click the Map Download button to
complete the map download.

7.7.2 Route Planning

1. Users need to generate a collection planning route file in advance using online mapping software such as
Google Earth or professional GIS software like ArcGIS, QGIS, or LIDAR360MLS (the software supports formats
such as *.kml, *.kmz, *.ovkml, *.ovkmz, *.txt, etc.), and import the generated file into the tablet.

2. Click the trajectory upload button in the upper right corner of the main interface, select the trajectory file to
be imported, and the trajectory (in blue) will be displayed on the map interface.
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{ Cancel Load Local File

Importing files:ZPark.kml

CANCEL

00000

Before creating a new project,please click the % (left side) to complete the configuration of parameters such as the navigation

Panorama Disk Pitch Roll Longitude Latitude Height
250.70 GB 000.013 -000.023 116.2903103 40.0505705 049.763

ey

Panorama Planar

7.7.3 Calibration File Update

1. Users need to save the new calibration file (SN.cal) in the LiMobileSystem->Cal directory under the root
directory of the M2 SYS disk and insert the disk into the device.
2. Open the APP and connect to the device, then click the Update button on the Calibration File settings

interface. The system will automatically recognize the calibration file in this path and complete the update.
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Settings

Sensor Parameter

Enable ®Front Camera ®Rear Camera

@Left Camera ®Right Camera
Tigger Mode ®By Distance @By Time

Interval 5

( Reset )

Calibration File

GVHDM220240912.cal

Version

Firmware Version: V1.0.0_20240¢
.

Software Version: VV1.0.0_20240622 (§

APP Version: V3.0.0123_20250123

7.7.4 Firmware and Software Version Update

The device software and firmware will be packaged into a comprehensive update package for version updates.
The device supports both local and online update modes, allowing users to choose flexibly.
e Online Update

LiMobile M2 PDOP5.182 {15 § 37 b3

Settings
Sensor Parameter

1. Open the APP and connect to the { e :“‘:::Z“:
device, click the Online Update Tigger o8y Time

button on the Version interface. Get T |
the current device firmware version
information, and then click the OK
button. The tablet will jump to the Cotbraton e -
network switching interface. oot QD

Tips
The device version number has been retrieved.Please go to the
(" Reset  network settings to connect to the Intenet

CANCEL  OK

Version

Roll Longitude Latitude Height
000027 1162904483 400505747  067.350

10:26 Fri, 24 Jan B R T 423%E

< WLAN O

= SZLT_center

2
2. Users need to be connected to a
network with Internet access. A Livobile_AOT2
%3 CPE-646748-2.4G
%, CPE-B46748-5G

o)

FM_643615

= HP-Print-74-LaserJet Pro MFP

000000
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3. Switch back to the APP interface,
click the Online Update button
again, the update dialog box will pop
up, and click the Update button to
download the comprehensive update
package of firmware and software.

Device Not Connected PDOPO 0 §oO

Settings

Sensor Parameter

Enable @Front Camera @Rear Camera
®Left Camera Right Camera
Trigger By Time

Frame Rate 3

Calibration File

GVHDM220240708 cal
Version

Roll Longitu
-000000 11629

Device Not Connected PDOPO %0 §oO

Settings ®

Sensor Parameter

LiMobile_3.1.1220

Enable @Front Camera |,

Fixed
®Left Camera

Trigger  ®By Time

Frame Rate 3

Calibration File

GVHDM220240708.cal

Package
Version

Firmware Version: V1.0.0_20:
Software Version: V1.0.0. =

APP Version: V3.0.0214_20250214 -000.000

de Latitude Height
04503 400504195 042777

©00000

uch as the navigation

o Height @
04195 042.777
Panorama  Planar

4. After the download is complete,
click
complete, click to install button, and
then click the OK button.

Firmware download

Device Not Connected PDOP

Settings
Sensor Parameter
. LiMobileupdateV1.6.1.20250123.zip
Enable ®@Front Camera |
®Left Camera @
Trigger  ®By Time

Frame Rate 3

Tips

Device WiFi Not Connected, Please Manually Select the WiFi

named LiMobile in Settings

Calibration File

GVHDM220240708.cal

Version

Firmware Version: V1.0.0_20240903
Software Version: V1.0.0_20240622 =

APP Version: V3.0.0214. 214 4 -000000 116

o o §o *

CANCEL

5 Height 1
904543 400504195 042777
Panorama
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10:26 Fri, 24 Jan B AT 423%8
< WLAN EOR

On O

= LiMobile_A0O12

Security detection

®

5. Follow the prompts to switch

5 SZLT_center
networks. i/ o

5 CPE-646748-2.4G

% CPE-646748-5G

T FM_543615

HP-Print-74-LaserJet Pro MFP

000000

LiMobile M2 PDOP 2159 {21 § 36 3 GNSS/IN g R ar

o ~ 000000

WeStWendove!
Sensor Parameter -

Gt satt i
LiMobileupdateV1.6.
Enable ®Front Camera |
®Left Camera @

6. Switch back to the APP interface, Tigger o8y Time

Frame Rate 3

click the Firmware download
completion, click to install button

again Calbraion e

GVHDM220240708.cal |

Version

Firmware Version: V1.0.
Software Version: V1.0.

o gitude Latitude Height
APP Version: V3.0.0214.20250214 4 -000030 1162904396 400505718  052.065
ORNIA

7. After the update is successful,
click the OK button and restart the s
APP. e

LiMobile M2 PDOP 2159 {21 § 36 3.GN

¥r Note: 2 Enable @Front Camera ®Rear Camera
5 ®Left Camera @Right Camera NEVADA
1. After the firmware and software | @ Tigger  #By Time

. . . Frame Rate 3
update, the device will automatically
Update successfulPlease restart the app

shut down. Please power on the

device again. S——

GVHDM220240708.cal

2. Restart the device and open the

app to check the version number in =
’,' Firmware Version: V1.0.0_2024090:
the configuration interface to confirm T T softvre verson v1.00 2024

APP Version: V3.0.0214_20250: o000,

Panorama Planar  (G23}
J t

the update was successful.
e Local Update

1. Scan the QR code , Or enter
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https:/licloud.greenvalleyintl.com/api/v1/softwares/185/package in the browser to download the comprehensive

update package for firmware and software.

2. Users need to place the update package in the LiMobileSystem folder in the root directory of the M2 _SYS
disk and insert the disk into the device.

3. Open the APP and connect to the device, click the Local update button on the version number interface.
The system will automatically start the update and will shut down automatically when completed, and the APP will

prompt to restart.

Settings

Sensor Parameter

Enable ®Front Camera ®Rear Camera
BLeft Camera BRight Camera
Trigger  ®By Time

Frame Rate 3 fps

| Calibration File

GVHDM220240708.cal

I Version

Firmware Version: V1.0.0_20240903 On
Software Version: v1.0.0_20240622 (iGE8IN

APP Version: V3.0.0214_20250214

4. After waiting ten seconds, turn off the power and power on again. After waiting for about a minute and a
half, the user starts the device again and opens the APP to check whether the version number of the configuration

interface has been updated successfully.

7.7.5 GreenValley APP Update

1. Use a tablet to scan the QR code , or enter the URL

https://licloud.greenvalleyintl.com/api/v1/softwares/184/package in the browser and click the download button to

download the APP installation package.
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7 licloud.greenvalleyintl.com @] @ v @ =

(-‘ licloud.greenvalleyintl... X) +

Download file? X

LiMobile_3.11218_20241215.apk [#

( pownLoAD )
O000H60 OO

13:42 Thu,6Feb I 8@ & F ol 82%a
= €3 Installation files 6 Q

@® Recent files Installation files £33 MG

®

Images 1= Name =

Videos ?O_\f"hload s

=

1item

Audio files
Documents
Downloads
Installation files
0 I}r?tgrnrall st?rfage

&) SD card

1 Recycle bin

Manage storage
000000 02

2. Open the APP and connect to the device, click the APP update button on the version number interface, the
user can view the update information in the pop-up window, click the Update Now button, and the software will
automatically start updating.
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Device Not Connected pooro o §o

Settings ®

| Sensor Parameter

LiMobile_3.1.1220_20241220.apk

B

| |
Enable ®Front Camera Update Content

Fixed known bugs.
BLeft Camera @ :

Trigger  ®By Time

Frame Rate 3

| Calibration File

GVHDM220240708.cal

Package size:227.960M

Version
Cancel

Firmware Version: V1.0.0_20240903

Software Version: V1.0.0.20240622 Roll Longitude Latitude Height o @

-000.000 116.2904543 40.0504195 042.777

APP Version: V3.0.0214_20250214 AR Panorama

Device Not Connected PDOPO ¥0

Settings

| Sensor Parameter
el LiMobile_3.1.1220_20241220.apk 3 such as the navigation

Enable ®Front Camera |
Update Content:

Fixed known bugs.

®Left Camera @
Trigger  ®By Time

Frame Rate 3

| Calibration File

GVHDM220240708.cal

Package size:227 960M

| Version
10%

Firmware Version: V1.0.0_20240903

i 1240622
Software Version: V1.0.0_20240622 Rol LI hacia Latitude Height @
APP Version: V3.0,0214_20250214 -000.000 116.2904543 40.0504195 042.777 Bariiioa Planar

3. After the progress bar completes, the following interface will pop up. Click the Update button.
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116 Fri, 24 Jan B LR ARl
GreenValley
" No security threats have been found

Camera

Files

Location

Microohone

Cancel

000000
¥r Notes:
1.Uninstallation is required before installation.
2.The installation package name is LiMobile 3.x.xxxx_XXXxXxXX.apk.
3.Users should use the shipped tablet for APP upgrade installation. Our company will not be responsible for any
collection issues caused by changing the collection mobile device.
4.After the APP is successfully installed, the first time it is launched, application permission prompts will appear.

Users need to enable application permissions on the tablet.
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8 Data Processing
8.1 Preparation

8.1.1 Hardware Preparation

The LiMobile M2 is equipped with two 1 TB data storage disks: M2_SYS and M2_PANO.
= M2_SYS Disk: Stores mobile station data, raw point cloud data, raw planar camera data, calibration files,
system parameters, logs, etc.
= M2 _PANO Disk: Stores raw data collected by the panoramic camera.

During LiMobile M2 data collection, a project folder with the same name is created in the data folder on both
disks for data integration. The project folder name is the custom project name entered during data collection in the
APP, followed by the UTC time.

Before copying data and performing raw data quality check, connect the hardware as follows to allow the
computer to recognize the M2_SYS and M2 PANO disks:

(DlInsert both disks into the card reader.

(2)Connect the power cable at the PWR port of the card reader to a power source.

(3)Connect the data cable at the DATA port of the card reader to the computer (preferably to a USB 3.0 port,
usually

blue).

M2_SYS (H) »
el
Name Date modified Type Size
data 2/14/2025 2:07 PM File folder
LiMobilesystem 3/27/2023 6:13 PM File folder
log 2/14/2025 2:31 PM File folder
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M2_PANO (F) »
Name
Data
log
% Notes:

1. Ensure the correct orientation when

inserting the disks.

Date modified

2/14/2025 2:07 PM
1/1/1980 8:00 AM

2. Do not rename the project folder before completing data copying and merging to avoid errors.

3. Safely eject the disks from the computer after data copying to prevent damage.

4.Connect the card reader to a power source for stable data transfer.

5. Avoid processing raw data directly on the storage disks to prevent damage.

6. Copy the data twice: one copy for processing and one for archiving.

7. The charger plug is not included in the delivery; users must prepare it themselves.

Type

File folder
File folder

8. After each data copy, promptly check the remaining disk space and clear the data as needed. Additionally, users

should regularly and timely perform disk formatting operations. For specific steps, please refer to Attachment 2:

"Disk Formatting Instructions".

8.1.2 Data Structure Overview

The complete data structure of LiMobile M2 is shown in the figure below.

XXX_UTC Time <

- N

['l-nybummu-,cus)nmur-oooono par

['ladrouﬁlmaq- _GPS_Z0Meter-000001.pgr

C

[-unybugr-un back.txt

r {'CPS.NI

(k_r1_rin

[ux_n_-.mn

[x_e1_vbin

[uu,u; bin

=

[hl‘:lmlnlofxl

L W | N O LU | LV S R L O )

(Hesal1_-pean
I ["I-IILI _"pacp

[nml_z_- peap
[ [nml_a_- peap

Y

=

[HruI‘lTl.ll.l.z.cﬂ

(=

[Hnll_l?llﬁ.z.z.:n
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The LiMobile M2 project folder contains six folders and a *.live file:
* Base: Empty by default. Users can manually copy base station data files here. The LIDAR360MLS software
will automatically recognize them during preprocessing.
» CameraRaw: Stores image data collected by the cameras. Contains two subfolders:
= Pano: Stores raw panoramic camera data (*.pgr) and trigger feedback files.
a Planar: Stores raw planar camera data (*.bin), trigger feedback files, camera files, and photo count files
(PhotoCount.txt).
= LaserRaw: Stores raw point cloud data (.pcap) and internal parameter files (.csv). Contains two subfolders:
= Hesai_1: Stores raw point cloud data from the tilted LiDAR, mainly for mapping.
= Hesai_2: Stores raw point cloud data from the horizontal LIDAR, mainly for SLAM trajectory
optimization.
= Log: Stores device and sensor logs, data check files (dataCheck.txt), and valid trajectory truncation files
(LiDeviceCheck.ini). Send this folder to technical support if data collection issues arise.
= Para: Stores calibration files (SN.cal) and sensor parameter logs (para.log).
= Rover: Stores mobile station data, including:
s * gps.log: GNSS data.
= * imu.log: IMU data.
= * track.log: Real-time GNSS data with latitude, longitude, and elevation.
s * wheel.log: DMI data.
= imu_merge.log: Merged mobile station file from gps.log and imu.log, automatically recognized by
LiDAR360MLS.
= track.txt: Used for trajectory replay in the APP.
= * live file: Records device sensor models, calibration parameters, and file paths for quick new project.

8.2 Data Processing and Output

This section provides a quick guide for data processing. For detailed parameter settings, refer to the

LiDAR360MLS User Guide.
' N
New Mobile Project
- /
g ™

Data Copy + Raw Data Quality Check + New Liscan Project

Parameter Settings
POS Process, Georeference, Strip Adjust, Qutput

£ Y 0N

One-click Data Batch Processing
POS Process + Point Cloud Process (Supports SLAM ) + Panoramic Image Analysis +
Planar Image Analysis + Strip Adjust + Filter + Colorize + Classify By Deep Learning )

-

£

One-click Conversion of Mapping Project

. S

8.2.1 New Mobile Project

To improve data manageability and enable batch processing, create a mobile processing project (*.mscan)
before data processing. Click the New Mobile Project button on the startup page, set the storage path, and save.
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File Toos sfication  Vector Editor  Appearsnce  MapElement  Facilty  FloorPlan  FacadeSurvey Road Anslysis  RoadSuface RosdSceme  Urban Forestry  GSReconstruction(Bets)  Display — Options
&)
Process Output Tools Report  Convert Display
" Prejest B X Start Pags % v & x | Toalbox B
LIDARSGOMIS V8.2  foine imee sne |
& £ Point Cloud ry JOUL =% 0.4 dait A'D ackiom Do y pasy Wabsite Tools
4 [adl Image List " v Projections and Transformations
9 Trsjectory Learning v £ Point Cloud

fine Projection

Vector c - _
Table AP e J l 3 Projection
Raster LM o " ; 32 Yaoddomm

T

1 % Model Scene @) Q "

@ Save Fie x
nee ! . ] ThisPC > Newk (E) » Data
2 |
- Newfold - 9
ve
B This PC
Georeference Pr N > e OS(C)
wn NewD (D)
- wk (E)
.16.100.4) (X:)
obileData (\LiMobileData) (Z:)
- v < >
PO 2025-02-25-13-37-0d.msca
Save astype: | MSCAN Files (*.mscan)
C it © 2022-2025 GreenValley | :
Project | View Mode opyigh Y] A Hiide Folders Cancel
Q Unitim
File Tools  Display — Options -
iﬁj = = E = S5 = - D - =
i Georeference Strip Adjust Filter olorize . Pansing e Task
Process Output Tools Report  Convert Display
N7 S & L
[ - > Bl AA
3 x SDlFocus] x - & x Toilbex ax

Tools | Faverites

Data Management

& ® san

Project | Vier Mods

8.2.2 Data Copy and Quality Check

1. Click the Data Copy button in the top-left corner of the software interface to open the Merge Data dialog.
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Tools  Display — Options -
Do & = S - - e - © \_C\ e
s e T Yook | wapact | comvn iy
" - el <A<
3 30[Focus] x ax
O B Merge Data Favorit.
P Type: R =3 Data Management
19) - = A:l;:le
C\ [J only shew sxternal drives / 136
M # scan Project
[ Select All
=
®
Project View Mode =
o tteia
2. Follow these steps:
(1) Check Only show external drives.
(2) Select the disk drive corresponding to the device.
(3) Choose the device type.
(4) Click Reload.
(5) Select the data to copy.
(6) Set the output storage path.
(7) Click Copy.
g Merge Data - O X
|Ty?e: n - | gk
‘ Name Available All
0 | R/ 13936 1863.06
[ only show externel drives | Gi/ 22736 1863.06
| Reload |
eProject
Camera Scanner FOS
Select All
|1 demo_2024-12-17-11-34-02
Output: F / ‘ | |
o Copy Check Next
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3. After the copying process is completed, the software will generate a Raw Data Quality Report and save it in
the corresponding project path. The report will also automatically pop up in the browser. If the data status is
abnormal, please re-collect the data promptly.

+ demo_2024-12-17-11-34-02 » RawDataReport

A
Name Date modified Type Size
@ 2024-12-17-11-34-02.htm| 2/12/2025 6:24 PM Chrome HTML Docu... 6 KB
Raw Data Quality Report : ,«k
o
2025.02.11 ‘
GreenValley International
1. Project Summary:
Project Name Collect Time (s)
demo_2025-01-24-03-46-25 120.089
2. Camera Statistics:
Camera Number of Images Number of Triggers Deviation
Planar_F1 217 218 1
Planar_F2 217 218 1
Planar_B1 0 0 Unreadable
Planar_B2 0 0 Unreadable
Panorama 318 318 0
3. Scanner Statistics:

Scanner LiDAR File Start Time (UTC) Stop Time (UTC) Status
Scanner1 F:/test/demo/demo_2025-01-24-03-46-25/LaserRaw/Hesai_1/Hesai_1_2025-01-24-03-46-51-0.pcap 2025-01-24 03:46:51 2025-01-24 03:48.04 pass
Scanner2 F:/test/demo/demo_2025-01-24-03-46-25/LaserRaw/Hesai_2/Hesai_2_2025-01-24-03-46-51-0.pcap 2025-01-24 03:46:51 2025-01-24 03:48:04 pass

4. IMU Statistics:
IMU File Status
F/testidemoldemo_2025-01-24-03-46-25/Rover/imu_merge log pass

¥ Notes:

1. The data copying function also supports raw data quality checks without actually copying the data. The raw data
quality report will be saved in the project path on the M2 _SYS disk.

Merge Data — O X
Type: M2 - ;Dlsk
| Name Available All

. |
SN: [M2vRYTAO01 = E/ 4746 953.9G
Only show external drives ! G/ 674.2G 953.9G
I Reload |

Project
K Camera Scanner POS
[ Select All A
demo_2025-01-24-03-46- Pano  Flanar
[J demo_2025-01-24-02-14-1 T — T —
[] 123456_2025-01-23-03-01- Name Size Type  Dat|
[ ttt_2025-01-23-02-47-51 | 2025-01-24-03-46-26_ladybugimage_GPS_20Meter-000000.pgr 795.8 MB pgr File 1/24

[ 123_2025-01-23-02-46-47
[ 123_2025-01-23-02-38-39
[ qqq_2025-01-23-02-36-25
[ 01221_2025-01-22-07-48-5
[] 147_2025-01-22-06-56-54
[ ccc_2025-01-22-06-53-07
[ 222_2025-01-22-06-45-20

[ 111_2025-01-22-06-41-20 % >
M1 122 2005-M-22-nR-724-14 ¥
< >
Output: |
Copy Check Hext
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2. This function supports batch processing of data. Simply select multiple projects simultaneously at this step.

@ Merge Data — O o
Type: M2 Disk

‘ Name Available All
si: | | F/ 159.9G 1863.0G

Only show external drives

| Reload |

Project
Camera Scanner FOS

Select All
DEMO5_2025-02-14-06-07-44
0122-1_2025-01-22-07-48-52
1018_2024-10-18-01-25-25

Dutput:

Copy Check Next

3. After the copying process is completed, clicking the Close button will bring up a dialog box. Clicking the Yes
button will generate corresponding multiple liscan projects in the mscan project.

B v

[15:37:49][10]Start copying form F:/dats/IEMOS_2025-02-14-06-07-44 to F://DEMD5S_2025-02-14-06-07-44
[15:47:52][10]Start check project DEMDS_2025-02-14-06-07—44

[15:47:52] [Check DatalStart check imu file

[15:47:54][Check DatalStart check laser files

[15:45:33] [Check DatalStart check camera files

[15:45:36] [Check DatalStart generate report

[15:45:36] [Merge DatalCopy task finished

Previouns Close
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o Copy completed. Would you like to open the copied project?

Yes No

4. If the data copying function is not used, the software also provides multiple ways to create new liscan projects,
including dragging and dropping *.live files, importing *.live files, adding existing data files, and creating based on
calibration files. Users can choose the appropriate method according to their data situation.

Project o x

P X
. —
&

Drop Files Here
(*. LiGeo *. Live *. LiSCAN)

8.2.3 Parameter Settings

Before setting the parameters for the process steps on the right side of the interface, users need to activate the
target project. In the directory tree of the project window, right-click on the * liscan project name that requires
parameter settings, and then click the Set Active Project button in the dropdown menu. The name of the project
will be highlighted.

Project 1 x

..........

Drop Files Here
(#.LiGeo #. Live #. LiSCAN)

> e

1 Search
L

v - Scan
12025-02-14-06-07-44 "~

Set Active Project

Project Setting

I Open Folder

Open Log Folder

) Convertto Mapping Project
Export SLAM Point Cloud

= Group

&) Register

£ Remove Project
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POS Process

Setting o x
Scan Name: 2025-02-14-06-07-44

POS Process Georeference Strip Adjust Output

Process Mode External Input ¢ LiNar
Remote File _2025-02-14-06-07-44/Rover /imu_merge. log
DN File | 2025-02-14-06-07-44/Rover/imu_merge. log
Use TMT IMI Setting
Base Station Mode HovAtel ¢ RINEX
RTCH3/GVRTCM3

F:/DEMO5_2025-02-14-06-07-44/Base/robi044q00.25
F:/DEMQO5_2025-02-14-06-07-44/Base/robi044q00.25

Location Mode: ¢ From Header Average
Marual Select from Favorites

7| Repair Traj Jump

Default Apply To All 0K

1. The software will automatically recognize the mobile station file and IMU file.
2. If a DMI is used, check the Use DMI option and click the DMI Setting button to set the parameters.
3. Add the base station file.

4. Select the Location Mode. The software supports two modes: automatic parsing from the data header and
manual mode.

5. Repair Traj Jumps: Used to detect and repair trajectory segments with horizontal/elevation jumps. If unchecked,
the software will only detect jump segments during the POS process step.

¥r Note: Users can view jump segments by clicking the trajectory segment table in the trajectory menu bar.
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I cecfroces  Tools  Tsiectory  Planarimages  Display
D B DowPohgon S %; % (O:'
Split Trajectory d .
it Selecton Invert Select on Trajectory Trajectory Quality  Trajectory
Table Trajectory Trajectory Graph Detection Jump Repair
Segmentation
: e . . PR
" Project ax a0
H P
@ &
Drop Files Here
LU (*.LiGeo % Live * LiSCAN) O
@' Segrent Table ax
- m KA e
i - E = W ey
I Visible | Start Time | End Time Color
EI 2 v 454088.980 454180.010
@
4 454306.980 | 454315.990
5 454337.980 454346.990
& 454481980  454496.000
7 454500.980 | 454599.000
9 v 454711980  454714.000
10 & 454923,980 | 454927.000
n v 455043.990 | 455046.990
Georeference
v
Setting o x

Scan Hame:2025-—02-14-06—07-44

POS Process Georeference Strip Adjust Output

Output Coordinate System WGS 84 / UTM zone BES

’ Laser
P Camera Setting

P idvance Settin

I

1. Output Coordinate System: Set the target coordinate system for the POS file imported or generated in the
previous step. By default, the WGS 84 / UTM 6-degree zone coordinate system where the data was collected is
recommended. Click the button on the right to edit.

2. Laser: Users need to set distance filtering parameters for both lasers separately. The starting distance is used to
filter out the vehicle's shadow, and it is recommended to set it to 2.

W Laser

Georafarence By Segnent Table

PANDARXTM: Laser 1 PANDARXTM: Laser 2

[ Reflectance -
Amplitude

Distance

O Angle

[J LaserLine

[ Thin Points =

Filter By Distance

tr

Start Distance End Distance

2 70|
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W Laser

Georeference By Segment Table

PANDARXTM: Laser 1 PANDARXTM: Laser 2

[] Reflectance -
Amplitude

Distance

[] Angle =

Filter By Distance

o

Start Distance End Distance

2 70|

3. Camera Setting: Use the default parameters.
Planar Camera Settings: The software will automatically recognize the image folder and camera file. Check
Analyzing Planar to enable the software to automatically parse planar camera data during the Georeference step.

W Camera Setting

¢ Analyzring Panorama |v| Analyzing Planar
MV—GC: Camera 3 MV—GC: Camera 4 LadvbugBplus: Camera 9

Calibration

Image Folder: EMOS_2025-02-14—06-07-44/Camer aRaw/Planar/

Camera Event: 4-06—07-44,/CameraRaw/Planar/hk_caminfo. txt

Panoramic Camera Settings: Check Analyzing Panoramic to enable the software to parse panoramic images
in parallel during the Georeference step. The original *.pgr format panoramic image data will be converted to *.jpg
format, and a panoramic camera file (ladybug_caminfo.txt) will be generated for functions such as point cloud and
panoramic image overlay display and colorization.

W Camera Setting
v| Analyzing Panorama |v| Analyzing Planar
MV—GC: Camera 3 MY—GC: Camera 4 Ladybugbplus: Camera 9

Calibration

Image Folder: :/DEMDS_2025—02-14-06—07—44/Camer aRaw/Fano
Camera Event:

Thinning By Distance: 0.200 - m

Resolution: 519244096 -
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4. Advanced Settings: Used for SLAM process. The default parameters are recommended.

W Advance Setting

v| SLAM

Spline Enot Interval: 0.08 .
Loop Fitness Score: 0.30 =
Feature Filter Size: 0. 200 <lm
Max Segment Length: 10. 000 s [T
Loop Search Radius: 20. 000 - lm
Horizontal Laser Setting Option

(Note: Not recommended fo set)

¥r Notes:
1. Usage scenario: Vehicle mounted SLAM point cloud calculation is used to assist in the calculation of point
clouds for integrated navigation. In response to the problem of insufficient accuracy in integrated navigation
calculation caused by GNSS signal obstruction environments such as urban canyons, dense tree lined roads, and
underground parking lots, SLAM and integrated navigation pose fusion algorithm are adopted to optimize the pose
calculation accuracy in satellite signal obstruction environments, thereby improving the accuracy of point cloud
calculation. It should be noted that SLAM only optimizes the trajectory segments selected by the user and
automatically detects low-quality trajectory segments after trajectory calculation. Users can add or delete other
low-quality trajectory segments based on this.
2. Attention: The accuracy of SLAM is greatly affected by environmental features. In environments with sparse
features or a large number of dynamic targets, it is easy to encounter problems such as pose estimation drift or error
accumulation. Therefore, it is recommended to avoid selecting certain open scenes (such as highways, elevated
bridges, etc.) for calculation. If the engineering collection scene is completely open, it is not recommended to check
the SLAM option, otherwise it may reduce the accuracy of point cloud calculation. The SLAM algorithm has a
high demand for computing resources, especially in large-scale environments where real-time mapping and
localization have a high computational complexity, which may affect the solution speed.
Strip Adjust

The default parameter settings can be used, and users can customize the fixed segments for Strip Adjust.
Checking the GCP option allows control points to participate in Strip Adjust. Users need to click the Edit button
to edit the control points.
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Setting X
Scan NHame:2025-02-14-06-07-44

FOS Process Georeference Strip Adjust Output
W Trajectory Split

Min Length Of Segment: 25.0 lm

Max Length Of Segment: 60, 000 -lm
W Registration

Max Corresponce Distance: 2.000
Voxel Size: 0.100 -lm
Min Distance From Ground To Trajectory: 0.500 -lm
Overlap Threshold: 20
Humber of Threads 4

W Trajectory Optimization

Time Interval: 1 v|s
Max Correction Of Orientation: 1.0 .| ™

Max Correction Of Position: 2.000 +lm
W GCF
GCP Edit

W Fix Segments

Default Apply To All )4
Output

1. Filtering: Users can optionally enable Noise Filter and Smooth Filter. It is recommended to use the default
parameters.
W Filter

Hoise Filter

Radius 0.200 - | m

N Sigma 1.00 2
Smooth Filter

Radius 0. 200 -l m

2. Colorize: Supports user-defined addition of mask files (refer to Appendix 7 "Mask File Creation Tutorial") or
selection of a preset mask radius mode. It offers two color assignment modes: Color by Time and Color by
Distance, with the Color by Time mode being recommended. The feature also supports Blend and Optimize
Sky-coloured Points functions.

W Colorize

Mask Path:
® Mask Radius: 7.000 - m
Camera Option Panorama v
Mode Color by Time |~ Use Depth Map
Blend Optimize Sky—coloured Points
Image Span: 1.000 «|m
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3. Classify By Deep Learning: Select the GV_Road MLS mode. Supports both CPU and GPU processing types.
When using GPU for computation, it is not recommended to set the batch size too large.

W Classify By Deep Learning

Model: GY_Road_MLS -
Process Type: e CPU GFU CPU
Batch Size: 8 "
W jdvance Setting
Block Length: 200. 000 - m
Buffer: 10. 000 -
Clasz=ify Mapping: Setting

Ground Point Optimize

Need: 10 o€ F- € {

8.2.4 One-Click Batch Data Processing

The specific steps are as follows:

(1) In the directory tree on the left side of the interface, check the *.liscan projects that need to be processed.

(2) Select the processing steps to be performed.

(3) Click the Start button. The software interface will automatically pop up the Batch Processing - Project

List window and begin executing the selected processing steps. Users can click the right side of the

pop-up window to view the result data.

Tools  Trajectory  Display
@ O ~ 6 = 7] Go to Trajectory [ ] Register
p, ‘_:> © Q - 4 » » O y C\ ay Setting
Data | Start " . . Classify By Deep | Panorama  Planar
Copy e S At <] Filter 0 orae “ " Leaming Parsing  Parsing Show Task
Process Output Tools Report  Convert Display
r g : L d wd | <
q H =0~ O "4 e
§p @ O il pi¢ AN A A
™" Project 7 x 3D[Focus] x v 8 x
] Drop Files Here
l'_p (% LiGeo * Live % LiSCAN)
v * Scan
1 2025-02-14-06-07-44.liscan

@
Project List

POS Process

(]

Georeference

)4

Project Strip Adjust Register

2025-02-14-06...

Running point cloud georeference for the project <2026-02-14-06-07-44>

Filter Colorize | Classify by Deep Leaning Result

T U LTI RIOOIS T SR U TUr Y g CompreTe

[16:13:53] [LiDAR36OMLS ] The proprietary trajectory file has been saved successfully: “F:/DEMD5_2025-02-14-06-07-44/Result/ -
2025-02-14-06-07~44 _ori ginal. traj
[16:13:54] [LiDAR36OMLS ]The proprietary image list file has been saved succes:
2025-02-14-06-07-44_planar. imglist”

[16:13:54] [POS Process]POS process task run succeed
[16:13:54] [Georeference]Georeference task started
[16:13:54] [Georeference]Update trajectory to scene
[16:13:56] [Georeference]Version 1.0.0 (Build: Feb 18 2025 16:33:40 )

[16:13:56] [Georeference]Start processing decode data

[16:13:67] [Gearsfarence]Trajectory start time 454066 010, end time 455371.990, dwration 1305.980 s
[16:13:57) [Georeference]Load trajectory fini

ssfully: “F:/DEMDS_2025-02-14-06-07~44/Result/

project:2025-02-14-06-07-44

[16:13:57]

Georeference]Start processing Lndybug data.

Log Open Log Folder

Abort
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The software supports the following processing steps for one-click batch data processing:

POS Process: Post-processes the original POS file to obtain high-precision POS data. This step will
automatically perform a base station check. If users import external POS data, this step can be skipped.

Georeference: Processes the original point cloud data to obtain a high-precision point cloud with real
geographic coordinates. This step also analyses planar image data and panoramic image data simultaneously.
SLAM process can also be performed in this step.

Strip Adjust: Supports internal adjustment of point cloud revisit areas for single-project data; supports
adjustment for multiple projects to reduce stratification errors in revisit areas; and supports the participation of
control points in the adjustment.
¥r Notes:

1. This step will regenerate point cloud, trajectory, and image data.

v [ # Scan
~ [ Group
v [ 2024-08-02-15-15-31liscan(l)

] 2024-02-04-03-40-35-1-1-optimized LiData

4] 2024-02-04-03-43-54-1-2-optimized.LiData

[ 2024-02-04-03-47-13-1 -3-optimized.LiData

[ 2024-02-04-03-32-22-254_panorama-optimized.imglist
[ 2024-02-04-03-32-22-254 _planar-optimized.imglist
2024-02-04-03-32-22-254 original-optimized.traj

2. Strip alignment has two modes: Single and Multi.
Single: Each liscan project performs internal strip adjusting operations separately.
Multi: Not only each liscan project performs internal strip adjusting operations separately, but also strip adjusting

operations are performed between liscan projects.

™ Options X

Choose the mode of 'Strip Adjustrment’
Single: batch process each project independently

Multi: multi-project registration (requires overlap between projects)

Single Multi

Filter: Used to filter noise in the point cloud and thin the point cloud.

Colorize: Assigns color information to the point cloud based on the point cloud and images.

Classify By Deep Learning: Uses deep learning methods to classify point cloud data. (This feature is not
included as a complimentary function with the purchase of the device. If needed, please contact our company for
additional purchase authorization.)
¥r Notes:

1. Prior to point cloud process, it is necessary to generate a trajectory first. Therefore, the Georeference button will
only be activated after the POS Process is checked; once Georeference is checked, the Strip Adjust and subsequent
buttons will be activated.

2. After point cloud process, if the camera images have not been parsed, the Colorize step cannot be selected.

3. If only the point cloud needs to be obtained, select POS Process and Georeference will be sufficient.

4. The data collected in GNSS signal obstructed environments such as urban canyons and dense tree lined roads
may exhibit layering. If better quality point cloud data is needed, it is recommended to check the option of Strip
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Adjust. However, this step is slow and should be carefully checked.
5. It is not recommended to check the option of 'Strip Adjust' for data collected in open areas.
6. The filtering option can be used to denoise and thin point clouds, but this step is time-consuming and should be
carefully checked.
7. To obtain colored point cloud output, you need to check the Colorize step.
8. The Optimize sky-colored points option is time-consuming and is only supported for color assignment based on
panoramic images.
9. To obtain point cloud with classification information, you need to check the Classify by Deep Learning.
10. If any issues or anomalies arise during data process, please click to open the log folder, and send the log files
along with screenshots of the software's abnormal behavior to our technical support team, providing as detailed a
description of the operating steps as possible.
8.2.4 Convert to Mapping Project

LiDAR360MLS software supports two modes for converting mobile projects into mapping projects: Convert
to Mapping Project and Organize into Mapping Project.

Convert to Mapping Project: Convert the single activated *.liscan project into a mapping project to facilitate
subsequent data post-processing operations.
1. Activate the *.liscan project that needs to be converted into a mapping project.
2. In the Convert panel, click the dropdown arrow next to the button icon, and then click the Convert to Mapping
Project button. The software will automatically switch to the mapping project interface.

Pancrama Planar
Parsing  Parsing Show Task

Tools Report Convert Display

v| Go to Trajectory [ | Register

v| Display Setting

Organize into Mapping Project: Converts multiple *.liscan projects into a mapping project simultaneously.
1. In the Convert panel, click the dropdown arrow next to the button icon, and then click the Organize into Mapping

L (D) v| Go to Trajectory | | Register
J : : v| Display Setting

Panorama Planar
Parsing  Parsing Show Task

Tools Report Convert Display

Project button.

2. Reorganize Project dialog box will appear, allowing users to configure parameters. Please select at least two
sets of liscan projects that need to be converted and set the output path.
3. Click the OK button, and the software will switch to the mapping project interface.
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@ Reorganize Project X
v| Select File Name
v 2024-04-17-07-26-57-512.liscan

2024-02-04-03-32-22-254 liscan

Output path:|G:/0716/02_2023-11-03-07-28-56-278_AD01test2/

0K Cancel

9 Equipment Maintenance Instructions

9.1Equipment Cleaning

The equipment should be cleaned regularly (3-5 days) using a cleaning kit.
Before starting the cleaning operation, ensure that the scanning system is turned off and the power is turned off.

Never touch the camera lens or the lidar protective glass directly with your hands.

Must wash your hands before cleaning to prevent stains on your hands from getting on the lens cleaning cloth or
wiping paper.

Choose a place with less dust and use a mini clean air blower to blow away dust on the laser head, camera lens, and
device body.

Do not use air from the pneumatic system to clean the lens, as it contains a trace of oil. Use the provided
professional lens cleaning air blower to clean the lens.

Use the brush end of the lens end to remove dust from the laser head, camera lens, and gaps.

Please only use a dedicated lens cleaning cloth or lens cleaning wipes to gently wipe the LiDAR protective glass.
Wipe in a circular motion from the inside out, avoiding excessive force.
Do not use alcohol or other corrosive liquids to wipe the device to avoid damage to the device.

A soft cloth can be used to clean the device housing and tablet screen.

9.2 Equipment Transportation

During transportation and use, the device should be handled with care to avoid soiling and scratching its surface.
Staff should not sit on the device and packaging box.

The instrument is a precision instrument. Avoid violent impacts during transportation and handling to avoid
damage to the optical components in the instrument or deviation from the direction.

When transporting this device in the field, ensure that the product is placed in the original equipment box.

Do not transport this product in a road vehicle in a scattered manner, as it may be subjected to shock and vibration.

For products that do not have an equipment box to be placed, use equivalent packaging and affix labels such as
"precision instrument", "handle with care", and "fragile" on the outside of the box to avoid damage to the
equipment.

If the equipment is carried and transported by staff, avoid damage due to improper handling. The staff should be
informed that the equipment is a precision instrument and should be handled with care. It must be placed carefully
when carrying the equipment in a car, and the equipment must not be subject to shock without supervision.

If the device is transported by express delivery, the device box needs to be additionally shockproof (such as filling
with shock-absorbing cotton or foam), and a small amount of insurance should be purchased and marked as fragile.

The battery should be discharged to the storage level when transporting, and the battery must be properly protected
during transportation to avoid collision, extrusion or puncture.
Before taking the battery on the flight, ensure that it is discharged to less than 5% power.

91

www.greenvalleyintl.com +1 (510) 345-2899



9,
ﬂ.‘(' reenvalley Map the World in 3D

9.3 Equipment Storage

The storage temperature range for the device is -10°C-50°C. Please store it according to the temperature range.

Before storage, ensure that all power is turned off, and store the device and accessories neatly in the original device
box. Do not stack them.

Please place the device in a clean, ventilated and dry place to avoid condensation inside the components causing
short circuits and damaging the instrument when it is turned on for use.

When the device is transferred from a cold environment to a warm environment, water vapor may condense on the
components of the device. To avoid this, place the device in a sealed plastic bag before transferring it. Wait until
the temperature of the device is basically the same as the outside temperature and the condensation has played out
before turning on the device.

If the device is installed on a vehicle and stored outdoors, cover the device with a protective cover when not in use
to prevent dust and water accumulation on the lens.

Batteries should be stored in a well-ventilated, dry and cool place, and avoid storage or display in direct sunlight or
places exposed to rain. High temperature will damage battery performance; high humidity may cause gradual
corrosion of the battery surface; exposure to rain can reduce resistance, and may cause self-discharge and rust.
Batteries that have been soaked or dampened must be dried before storage and use.

Please avoid keeping the tablet in a low-power state for extended periods. It is necessary to charge the tablet
regularly.
Do not stack batteries randomly to avoid short circuits and damage.

Do not store batteries for a long time after they are completely discharged to avoid over-discharge of the batteries,
causing damage to the battery cells and making them unusable. Please discharge the batteries to 40%-65% for
storage to extend the battery life.

It is not recommended to store the batteries for a long time when fully charged, as this may cause sudden discharge
of the batteries, thereby damaging the batteries.

Recharge and discharge the batteries every 3 months or so to keep the batteries active.

Please ensure that the battery is charged using the matching battery charger provided with the equipment. Do not
use any other charger arbitrarily.

If the battery cannot be charged (e.g., the light does not flash during charging), press and hold the button for 10
seconds to initiate charging. After charging is complete, press and hold the button for another 10 seconds.

For additional detailed precautions regarding the battery, please refer to Attachment 4: "B60 Battery Safety Usage
Guidelines".

9.4 Maintenance

Regularly check and maintain the equipment, including its appearance and other components.

When the equipment structure is loose or disassembled, the equipment parameters should be recalibrated.

Product calibration must be performed by the after-sales department of GVI, and it is recommended to calibrate the
equipment every 12 months. Users can collect calibration field data for feedback, and our technical support will
update the calibration file parameters. For detailed steps, please refer to Attachment 5: "Equipment Calibration
Field Data Collection Specifications".

If there are any problems with the equipment, please contact our technical support personnel in time for processing.

Users are prohibited from disassembling the equipment by themselves. If you encounter any problems during this
process, please contact our technical support personnel in time and inform the details truthfully.
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10 Appendix

Attachment 1 FAQ

Y Data Collection

1. Key Precautions for Data Collection

Solution:

1. For driving safety, it is not recommended to use the device in weather conditions such as rain,
snow, or fog. Additionally, point cloud data may contain more noise under such conditions.

2. Strictly adhere to the operational guidelines mentioned in the manual.

3. Plan the route reasonably by referring to street view maps, and conduct on-site surveys if
necessary. Pay attention to height restrictions.

4. Ensure the base station is set up before data collection.

5. Perform IMU Alignment strictly before and after data collection.

6. Check if the battery level is sufficient. Replace the battery promptly if it is low.

7. Monitor the remaining battery level and disk storage space during collection.

8. Avoid reversing and sudden braking during data collection.

9. Do not unplug any components, such as disks, while the device is powered on.

10. Do not process data directly on the data collection disk.

11. Do not turn off the power directly. Shut down the device properly before cutting off the power to
avoid data

loss.

12. Ensure data collection lasts more than 10 minutes to guarantee post-processing POS accuracy.
Wait for more

than 3 minutes after initialization before collecting data. Within a dataset, the vehicle speed should
exceed 10 m/s (36 km/h) for at least one minute, and there should be at least three turns greater than
45 degrees (to ensure attitude convergence accuracy).

13. Ensure all screws or knobs are tightened during installation to keep the device stable.

2. How to Update Calibration Files?

Solution:

Refer to Section 7.7.3 of the user manual for detailed steps.

3. How to Update Device Firmware and Software?

Solution:

The device supports both local and online updates. Refer to Section 7.7.4 of the User Guide for
detailed steps.

4. Power Indicator Does Not Light Up After Powering On.

Solution:

1. Check if the power cable is connected correctly.

2. If the device is operational and data collection is normal, the indicator light may be faulty.

3. If the device is not working, try restarting it.

93

www.greenvalleyintl.com +1 (510) 345-2899


Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf

&‘\.‘ Greenvalley Map theWorld in 3D

4. If the issue persists, contact our technical support for remote troubleshooting.

5. After the Tablet is Turned On, the Device's Wi-Fi Signal Cannot Be Searched or the Wi-Fi
Signal is Constantly Interrupted During Collection.

Solution:

1. Check if the Wi-Fi antenna is installed correctly.

2. The battery box routing module may occasionally start slowly. Please wait patiently.

3. Check if the battery box Wi-Fi signal indicator is flashing. If it is flashing but the signal is still not
detected, restart the device and try again.

4. It is recommended that users place the battery box in the back seat of the collection vehicle to
minimize the distance between the battery box and the tablet computer.

5. If the issue persists, contact our technical support for remote troubleshooting.

6. Do not press the reset button on the battery box, as this will require reconfiguring the router. If the
reset button is accidentally pressed, contact our staff for router configuration.

6. Why Do LiDAR, Panoramic Camera, and Planar Camera Show Out-of-Sync Status?
Solution:

1. Check the camera activation status in the APP configuration interface.

2. Check the camera trigger mode in the APP configuration interface. If the camera is set to distance
trigger mode, the camera will only sync after the vehicle has traveled a certain distance to receive the
pulse signal from the wheel speed sensor.

3. If the issue persists, contact our technical support for remote troubleshooting.

7. How to Resolve "Failed to Create New Project" During Collection?

Solution:

1. Check if the disk space displayed at the bottom of the collection interface is normal. If not, check
if the disk is inserted correctly or if it is damaged. Refer to Solution 8 for disk check steps.

2. If the user has formatted the disk by himself, please check whether the disk is set to exFAT
format.

3. Ensure the disk has sufficient space. If the remaining space is below 10%, a new project cannot be
created. Clear the disk promptly.

4. If the disk space is normal, check if the integrated navigation and LiDAR are synchronized.

5. Ensure no special characters are used when naming the project.

6. Check the APP settings interface to see if the calibration file version is correct.

7. If the issue persists, contact our technical support for remote troubleshooting.

8. How to Check if the Collection Disk Is Damaged?

Solution:

Use third-party disk management software to check the disk status. If the test fails, replace the disk.
For example, using DiskGenius, follow these steps:
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9. Precautions for Device Shutdown.

Solution:

To prevent data corruption, wait 10-15 seconds after successfully issuing the shutdown command.
After the APP prompts that the device is disconnected, turn off the battery box power switch to stop
the power supply.

10. APP Prompts Disconnection During Collection.

Solution:

1. If the disconnection is due to Wi-Fi network fluctuations, the APP will reconnect within 1-3
seconds.

2. Check if the battery box Wi-Fi indicator is flashing. If the indicator light is not flashing, please use
a wired connection method for data collection.

3. Check if the network cable is loosely connected, causing network interruption.

4. Check the device power indicator to determine if the device shut down automatically due to low
battery.

5. If the issue persists, contact our technical support for remote troubleshooting.

11. IMU Alignment (Stop Data Recording) Interrupted by Accidentally Closing the Window.
Solution:

Click the Stop Data Recording button again to reopen the IMU Alignment window.

12. Planar Camera Shows It is not Connected.

Solution:

1. Check if the cables are plugged into the correct ports: road camera to CAM2, front camera to
CAMI.

2. Check if the camera is enabled in the APP configuration interface.

3. If all checks are correct, try restarting the device.

4. If restarting does not work, check if the firmware and software are updated to the latest version.
5. If the issue persists, contact our technical support for remote troubleshooting.

13. Panoramic Camera Shows It is not Connected.

Solution:

1. Check if the panoramic camera is enabled in the APP configuration interface.

2. Try restarting the device.

3. If restarting does not work, check if the firmware and software are updated to the latest version.
4. If the issue persists, contact our technical support for remote troubleshooting.

14. Data Copying Precautions.

Solution:

1. Pay attention to the insertion direction when inserting the disk.

2. Do not change the project folder name before completing data copying and merging to avoid
errors.

3. After data copying, ensure the disk is safely ejected before removing it from the computer to
prevent damage.

4. For stable data transfer, connect the card reader to a power source to ensure stable power supply.
5. Do not process raw data directly on the data storage disk, as this may risk disk damage.

6. It is recommended to make two copies of the data: one for processing and one for archiving.

7. For continuous collection projects, format the disk every 10-15 days, ensuring data is backed up
before formatting to avoid data loss. Refer to Appendix 3 for disk formatting steps.
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15. How Long Can LiMobile M2 Collect Data Continuously?

Solution:

A fully charged set of 6 batteries can support 6 hours of continuous data collection. For longer
operations, purchase additional battery sets for rotation. Alternatively, the LiMobile M2 supports
external power solutions. There is a pin-shaped interface on the side of the battery box, which
supports input AC voltage of 110 V~220 V. If you are collecting data for a long time, it is
recommended to use an external mobile power supply with a rated power greater than 1000 W.

16. Is LiMobile Collected Data Secure?

Solution:

All data collected by LiMobile is stored locally on the device and is not uploaded to the internet.
17. How to Use the Pause Function?

Solution:

The pause function can effectively avoid data redundancy during stops such as traffic lights. Before
resuming driving, ensure the collection command is restored (check if the disk space is decreasing).
18. APP Displays "Unable to obtain the following permissions, please go to Settings to
authorize."

LiMobile M2 PDOP 1738 {33 §22

Unable to obtain the following permissions,please go to
Settings to authorize.

Location

LIDAR

ystem Disk Panorar b Pitct Roll Longitude Ttitude Height
57294 GB 000.00 GB -000.168 000.379 116.2896814 40.0502106 041.059

Solution:
This is caused by the lack of location service authorization. Enable location service permissions in
the tablet's system settings.
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19. Does Swapping SYS Disk and PANO Disk Affect the Device?

Solution:

The current collection data will not be affected. However, since the disks contain calibration files,
swapping them may cause other functions to fail. Do not swap the disks.

20. Precautions for Switching Power Supply Modes.

Solution:

Before switching, click the power button to shut down the device. After the APP prompts that the
device is disconnected, switch the battery box rotary button to EXT-ON.

21. Unable to Recognize Disk or Display '""Write Protected, No Access Permission"

+ M2_SYS (H)
Name Date modified Type Size
Data 1/22/2025 4:29 PM File folder
LiMabilesystem 1/10/2025 10:40 AM File folder
log 1/22/2025 5:01 PM File folder
Location is not available X

¥ e H:log is not accessible.

ita) (Z:)
The file or directory is corrupted and unreadable.

Solution:
1. Check if the card reader is abnormal.

99

)) 345-2899



Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf

&‘\.‘ Greenvalley Map theWorld in 3D

2. Try using the chkdsk tool to repair the disk. Press WIN+R, type CMD, and enter chkdsk g:/f
(replace "g" with the damaged disk letter). This method maximizes data retention.

3. If the above method fails, format the disk (note: this will erase all data).

4. If the disk still does not work after formatting, use disk inspection tools to check for damage.
5. If the disk is damaged, replace it promptly.

6. If it still cannot be solved, please contact our technical support personnel in time.

22. Battery Unable to Charge.

Solution:

If the battery cannot be charged (the light does not flash during charging), press and hold the button
for 10 seconds to initiate charging. After charging is complete, press and hold the button for another
10 seconds.

23. The System Takes a Long Time to Boot Up. How to Resolve This?

Solution:

1. Check if the disk is properly inserted into the device.

2. Power on the device again and restart the system to try again.

3. If the issue persists, please contact our technical support team promptly.

24. The Status of the Planar Camera Sensor Remains Red.

Solution:

1. Check if the cable is damaged or if the device interface is faulty.

2. Check the APP parameter settings interface to confirm if the planar camera is enabled.

3. Power on the device again and restart the system to try again.

4. If the issue persists, please contact our technical support team promptly.

25. The File Modification Date Does not Match the Actual Data Collection Time.

Solution:

In rare cases, this issue may occur. This is caused by the folder modification time being based on the
device's internal clock. This issue does not affect data processing and will be resolved after the
device is restarted.

26. The Camera Image Timestamp is Misaligned with the Trajectory.

Solution:

This is a relatively complex abnormal situation. Please contact our technical support team promptly
for remote troubleshooting.

27. The Camera Distance Trigger Mode is not Working.

Solution:

This is a relatively complex abnormal situation, which may be related to the DMI device. Please
contact our technical support team promptly for remote troubleshooting.

28. How to Resolve Fogging Inside the Camera Lens?

Solution:

This is a normal natural phenomenon. Please contact our technical support team for a solution
tailored to your specific situation.

29. The Laser Suddenly Stops Working.

Solution:

One possible reason is that the ambient temperature is too high, causing the laser to activate
self-protection.

30. What causes damage to panoramic camera files (*.pgr) or image frame loss?
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Solution:

1. Camera overexposure may lead to image frame loss, such as when the device exits a tunnel.
2. Slow disk read/write speeds, causing buffer overload.

3. Damage to the data transmission cable during device operation.

4. Please contact our technical support team promptly for troubleshooting.
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% Data Processing

1. Common error messages and solutions

[Analyze Images| Please generate the trajectory file first!

Error reason: No *.traj file was generated in the project.

Solution: The Thinning By Distance function when analyzing images and generating *.imglist files
require trajectories, so the trajectories need to be processed before performing these operations.
[Analyze Image] Maybe something is wrong with command line parameters for Ladybug.
Error reason: *.pgr files do not exist or are damaged.

Solution: Check if the *.pgr files exist in the Cam folder. If the file exists, it is considered damaged.
Users need to send the *.pgr files to our technical support, and they will use ladybugCapPro software
to view it. As shown in the figure, the data is damaged.

B LadybugCapPio -
File View Help

Eoil T .

B @ Type: Panoramic ~ Format: JFS ~ Output Size: 1024 x 312 > |@

[ 28 LIRS B B8 1 A4 1 B9

OHRaw PR NE,

Welcome to LadybugCapPro

Teledyne LadybugCapPro

A Unabie to load stream file. Error: Operation failed

e

[Analyze Image| Folder doesn't exist *.pgr file! F:/Data/0625/2024-06-25-07-12-28/Result.
Error reason: The panoramic Image Folder path is set incorrectly.
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Solution: Check the Image Folder path and whether there are *.pgr files under the path.

Setting a
Scan Name:2025—01-22-07-48-52

POS Process Georeference Strip Adjust Output

Output Coordinate System WGE 84 / UTM zone SON
P Laser
W Camera Setting

Analvzing Panorama |v| Analyzing Flanar

MY—GC: Camera 3 MV—GC: Camera 4 Ladvbuzbplus: Camera 9

Calibration

Image Folder: |E:/Data/0122-1_2026-01-22-07-48-52/Camer aRaw/Pano

Camera Event:

Thinning By Distance: 0. 200 - m

Resolution: S192%4096 -
P Advance Setting

Error Num = -41, The quality of the satellite navigation processing is poor (Fix ratio is 0%),
and the solution is terminated.

Error reason: Data quality is poor, fix rate is 0.

Solution: Check if the base station is too far away.

[Open Project] The project has been occupied.

Error reason: The project file is open.

Solution: Check whether multiple software interfaces are open and the project is open in other
interfaces.

[LIDAR360MLS] Please switch to the mapping project to use this function.

Error reason: This function can only be used in mapping projects.

Solution: Click the button to convert the project.

v Go to Traje

'i:\l Convert to Mapping Project
Organize into Mapping Project

[LIDAR360MLS] The base station file 'R:/20240914/0nig258100,240' does not exist.

Error reason: The base station file is lost in the project.

Solution: Check whether the base station file is lost. It is strongly recommended to put the base
station file into the project to reduce the risk of data omission when copying data.

[IO]Failed to build G:/2023-06-21-07-26-10/laser12023-06-21-06-36-37-1-optimized.LiData!
Error reason: The LiData file is not completely generated or is damaged.
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Solution: Please check if the solution disk space is insufficient.

[IO] Load project file F:/1021_2024-10-21-05-09-40/2024-10-21-05-09-40.live failed!
Error reason: There is an error in the live project file.

Solution: Open the live file and check if it is normal.

[IO]Recover project data failed, please copy the original project data to current project
directory!

Error reason: The project folder is not copied completely.

Solution: Compare and check whether the copied data is inconsistent with the original data.
[LIDAR360MLS] Failed to load project file path from
F:/1021_2024-10-21-05-09-40/2024-10-21-05-09-40.liscan

Error reason: liscan project file corruption and other JSON format issues.

Solution: Check whether the liscan file is abnormal. If it is an empty file, try to create a new liscan
project for solution. If it is not an empty file, it is recommended to contact our technical support for
file repair.

[Strip Adjust] Initialization: Failed reading
E:/2024-10-13-07-37-29-199/202410-13-07-37-29-199 _original.traj

Error reason: The trajectory file was moved, deleted, or the file format was incorrect, resulting in a
failure in reading the trajectory file.

Solution: Check if the trajectory file is under the specified path.
“E:/M2/10182024-10-18-01-25-25/LaserRaw/Hesail/Hesai12024-10-18-01-35-13-0/Temp/point
CloudList.json” is not found.

Error reason: Geo process task run failed.

Solution: Try to update the software version or try to change the processing computer equipment.
No point cloud input for colorization.

Error reason: There is no LiData point cloud data in the liscan project.

Solution: Coloring after processing the point cloud.

2. Why are there noise points along the trajectory after processing as shown in the figure?

Solution:
The distance filter option is not set when processing the point cloud. Please note that you need to
click the OK button after setting it so that the configuration takes effect.
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Setting 1 x
Scan Name:2024-10-18-10-56-11

FOS Process Georeference Strip Adjust Output

Output Coordinate System WGS B4 / UTM zone 47H
W Lazer

Georeference By Segnent Table

PANDARKT-32: Laser 1

[ Reflectance

[T Anale
[0 LaserLine
[] Thin Points

[ Split by Number of Points
[ Split by Time Interval

Filter By Distance

1r
Start Distance End Distance
z |
P Camers Setting
s =
3. How to solve the problem of point cloud stratification after georeference?

Solution:

1. Check whether the trajectory has jumps. If there are jumps, repair the trajectory jumps, re-process
the point cloud and check whether it is stratified.

2. Use the Strip Adjust function for automatic optimization.

3. In special scenarios, if the above methods cannot meet the requirements, you can further use the
Register function to perform manual point cloud adjusting

4. How to analyze panoramic camera photos?

Solution:

1. In the Georeference interface, the software defaults to check the Analyzing Panorama option, and
lit will analyze the panorama simultaneously when performing the point cloud Georeference step.

[“he | a—— it
e L2 E). | I Cots sy ] g
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2. After processing the POS, the user can also click the Panorama Parsing button to analyze the
panoramic photo.

Geo Proce Tools  Display
e . o - 6 = Go to Trajectory [] Register
O ol - - oS - ety D) - . ) ”
& v] Display Setting
Data = Start N Classify By Deep | Panorama| Planar :
Copy POS Process 7| Georeference Strip Adjust Filter Colorize Lear‘nm‘g Parsing | Parsing Show Task

Process Output Tools Report  Convert Display

5. Is the panoramic camera setting interface normal as shown in the figure?
¥ Camera Setting
V| Analyzing Panorama
MV-GC: Camera 1 Ladybugbplus: Camera 2
Calibration

Image Folder: |F:/2024-04-29-14-24-58-611/Cam

Camera Event: ||

Thinning By Distance: 0. 200 -l m

Resolution: [8192+%4096

Solution:
The settings in the picture are correct. After analyzing Panorama, the software automatically
generates the ladybug caminfo.txt file and displays the path in the Camera Event.
¥ Camera Setting
[V] Analyzing Panorama
MV-GC: Camera 1 Ladybugbplus: Camera 2

: Calibration

Image Folder: |F:/2024-04-29-14-24-58-611/Cam

Camera Event: [F:/2024-04-20-14-24-58-611/Cam/ladybug_caminfo. txt

Thinning By Distance: 0. 200 - m

Resolution: [8192%4096

6. How to select the planar camera for coloring?

Solution:

Set it in the Output interface, and then run the Colorize steps. It should be emphasized that the planar
camera of the M2 series equipment is not used for coloring.
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Setting o x

Scan Name:2024—09-15-19-35—49

POS Process Georeference Strip Adjust Output

¥ Colorize

[ ] Mask Path

Camera Option Planar - |[1:MV-GC;2:MV—GC;3:MV-GC;4:MV—GC  |~]
Mode Color by Time v Use Deep Image

Image Span: 1. 000 -| m
p Classify

7. Can the LiMobile M2 planar camera be used for point cloud colorization?

Solution:

No, the angle of the planar camera is not suitable for point cloud colorization tasks.

8. How to make a panorama mask file?

Solution:

Please refer to Attachment 6.

9. After adding control points, the position of the point cloud is greatly offset. What is the
reason?

Solution:

1. Check whether the coordinate system of the point cloud processing is set correctly and is
consistent with the control points.

2. Check whether the X and Y coordinate columns are selected correctly when importing the GCP
file.

10. If the Strip Adjust effect is not ideal, how to further optimize the data?

Solution:

This is a normal phenomenon. You can refer to the following steps for optimization:

1. Check the trajectory for any jumps. If jumps are present, repair trajectory jumps first.

2. Try to change the Time Interval to 1 and try to run Strip Adjust task again.

Setting rx
Scan Hame:2024-09-15-19-3549
POS Process Georeference Strip Adjust OQutput
¥ Trajectory Split
Min Length Of Segment: 25.0 - m
Max Length Of Segment: 60. 000 m
¥ Registration
Max Corresponce Distance: 2. 000 m
Voxel Size: 0.100 - m
Min Distance From Ground To Trajectory: 0. 500 m
Overlap Threshold: 1 -|%
Number of Threads: 4 -
¥ Trajectory Optimization
Time Interval: 1 *s
Max Correction Of Orientation: 0.5
Max Correction Of Position: 5. 000 - m
b GCP

3. Add control points.
4. Use the Register function to edit the Links according to the manual’s specifications. Ensure the
Links are correct, and then re-optimize.
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11. When running Strip Adjust step, how to select the pop-up window option?

Solution:

1. Single: Each liscan project performs internal strip adjusting operations separately.

2. Multi: Not only each liscan project performs internal strip adjusting operations separately, but also
strip adjusting operations are performed between liscan projects.

«d: Options X
P

Choose the mode of 'Strip Adjustment’
Single: batch process each project independently

Multi: multi-project registration (requires overlap between projects)

Single Multi

12. Relationship between mscan project and liscan project.

Solution:

An mscan project can contain multiple liscan projects, each of which corresponds to a set of raw data
collected. An mscan project can be compared to outer folders, and liscan project to inner folders.
This project organization structure can facilitate batch processing.

13. How to convert to mapping project to complete other data post-processing operations?
Solution:

The software has a function button for converting mapping project with one click. They are Convert
to Mapping Project button and Organize into Mapping Project button. The Convert to Mapping
Project function can convert a single activated *.liscan project into a mapping project, and the
Organize into Mapping Project function can convert multiple *.liscan projects into mapping projects
together.

v Go to Traje

CZ\J Convert to Mapping Project
Organize into Mapping Project
14. Why can't I remove the project?
Solution:
This may be because the liscan project is grouped. You need to cancel the grouping before removing
it.
v ¥ Scan

o Group1 S, e e A S,
2024-11-18-10-0; @ Set Active Group

2024-11-18-10-0] C> Ungroup
& Register
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b # Scan
[v]12024-11-18-10-02-58.liscan
2024-11-18-10-03-16.liscan

Set Active Project .
Project Setting

Open Folder

Open Log Folder

Convert to Mapping Project

Export SLAM Point Cloud

Group

Register

AR T T L L

Remove Project

15. How to restore the project after the Strip Adujst are spliced?
Solution:
First ungroup the projects, then right-click the project name and click the Restore Project button.

v [V] # Scan

v [VlGroup1 |
2024-11-18-10-0: @ Set Active Group

2024-11-18-10-0 CF  Ungroup
<) Register

b #: Scan
v [V]2024-10-18-10-56-11.liscan
2024-10-18-11-07-40-1-0-optimized.LiData
2024-10-18-10-56-11-optimized.traj
2024-10-18-10-56-11_planar-optimized.imgli

Set Active Project o
Project Setting

Open Folder

Open Log Folder

Convert to Mapping Project

Group

Register

Hamza o L0

Remove Project

Restore project

16. What do the brackets after the liscan project name represent?

109

www.greenvalleyintl.com +1 (510) 345-2899


Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf
Attachment%201%20FAQ.pdf

&‘\.‘ Greenvalley Map theWorld in 3D

o 2 Scan
v 2024-09-15-19-35-49.IiscarE
1 Hesai_1_2024-09-15-19-44-57-0.LiData
e Hesai_1_2024-09-15-19-47-17-1.LiData
Hesai_1_2024-09-15-19-50-34-2.LiData
Hesai_1_2024-09-15-19-53-52-3 LiData
Hesai_1_2024-09-15-19-57-10-4.LiData
[v] Hesai_1_2024-09-15-20-00-27-5.LiData
Hesai_1_2024-09-15-20-03-47-6.LiData
Hesai_1_2024-09-15-20-07-05-7.LiData
Hesai_1_2024-09-15-20-10-23-8.LiData
Hesai_1_2024-09-15-20-13-41-9.LiData
Hesai_1_2024-09-15-20-16-59-10.LiData

Solution:

It represents the number of selected LiData files, and after the user selects, he can right-click to
change the display mode and display settings of the selected point cloud.

17. Why is the SLAM option in the advanced settings checked and the resulting point cloud
quality is worse?

Error reason:

The accuracy of SLAM is greatly affected by environmental features, and in environments with
sparse features or many dynamic targets, it is easy to encounter problems such as pose estimation
drift or error accumulation

Solution:

Avoid selecting certain open scenarios (such as highways, elevated bridges, etc.) for calculation; If
the entire process of engineering collection is open, it is recommended not to check the SLAM
option, otherwise it may reduce the accuracy of point cloud solution.

18. Precautions for selecting each step in the process.

Solution:

1. If only the point cloud needs to be obtained, selecting 'POS Process' and 'Georeference' will be
sufficient.

2. The data collected in GNSS signal obstructed environments such as urban canyons and dense tree
lined roads may exhibit layering. If better quality point cloud data is needed, it is recommended to
check the option of 'Strip Adjust'. However, this step is slow and should be carefully checked.

3. It is not recommended to check the option of 'Strip Adjust' for data collected in open areas.

4. The filtering option can be used to denoise and thin point clouds, but this step is time-consuming
and should be carefully checked.

5. To obtain colored point cloud output, you need to check the 'Colorize' step.

6. To obtain point cloud with classification information, you need to check the 'Classify by Deep
Learning'.

19. As shown in the figure, what do the columns represent in the file generated by the software
for data processing?
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Data » 0122-1_2025-01-22-07-48-52 » LiNav » POSProc

i MName - Date modified Type
GP5Base_coverage.stat 3/2/2025 5:28 PM STAT File
IMU_coverage.stat 3/2/2025 5:28 PM STAT File

ol imu_merge.pos 3/2/2025 5:29 PM POS File

] imu_merge_ocriginal.pos 37272025 5:29 PM POS File
Log.tt 29 PM Text Document
mid2d.tmp TMP File
Pro._prj 3/2/2025 5:28 PM _PRIFile
result,json JSON File
rlt_fs_a.dat 3/2/2025 5:29 PM DAT File
rlt_rs_a.dat 3/2/2025 5:29 PM DAT File
rlt1.stat 3/2/2025 5:29 PM STAT File
rlt2.stat 3/2/2025 5:29 PM STAT File
ritd.stat 3/2/2025 5:29 PM STAT File
rit3.stat 3/2/2025 5:29 PM STAT File
ritb.stat 3/2/2025 5:29 PM STAT File
rit7.stat /2025 5:28 PM STAT File

Solution:

The meanings of the columns have been annotated in the diagram below, where Grid X and Grid Y
represent the eastward and northward coordinates, respectively, in the Universal Transverse
Mercator (UTM) projection system.

37.8530310470, 3 01531612530632, 001728316321948, 00110017926582
37.8530310469, 562078.859, .. 001664405320612, 001236486832830, 0363317622411
= T et =

Time, Longitﬁde, Latitude,  Height, Roll, Pitc] “Yaw, GdX, GridY, V‘E‘st, . VNorth, VUp,

504322.060,-122.2943404024, 37.8530310466, 12.533, 3.7717616246, -0.6151840886,252.5663812454, 562078.859, 4189743.304, 0.000144462379455, -0.002173654952075, -0.004310085528153, 0.00,0

504322.070,-122.2943404023, 37.8530310464, 12.533, 3.7718257737, -0.6135823907,252.5662319876, 562078.859, 4189743.304, 0.000364744547962, -0.002106274912763, -0.005900547515775, 0.00,0
504322.080,-122.2943404023, 37.8530310462,  12.533, 3.7713771383, -0.6106059048,252.5663117823, 562078.859, 4189743.304, 0.000398983865397, -0.001195917522290, -0.007107489229391, 0.00,0
504322.090,-122.2943404022, 37.8530310461, 12.533, 3.7703842137, -0.6070406643,252.5659445630, 562078.859, 4189743.304, 0.000396269641702, -0.001181421925343, -0.007188512626369, 0.00,0
, 37.8530310460,  12.533, 3.7704449606, -0.6037823119,252.5658855380, 562078.859, 4189743.304,
. 37.8530310458, 12.533, 3.7718903017, -0.5996434926,252.5661695688, 562078.859, 4189743.304,
,37.8530310457,  12.533, 3.7722811922, -0.5959241596,252.5662331167, 562078.859, 4189743.304,
, 37.8530310455, 12.533, 3.7714527931, -0.5934921514,252.5663852126, 562078.859, 4189743.304,
, 37.8530310454,  12.533, 3.7709231259, -0.5910058256,252.5662952384, 562078.859, 4189743.304,
, 37.8530310452, 12.533, 3.7722029659, -0.5900864899,252.5666661806, 562078.859, 4189743.304,
, 37.8530310449,  12.533, 3.7734966091, -0.5906513573,252.5671818982, 562078.859, 4189743.304,
, 37.8530310446, 12.533, 3.7729360371, -0.5916593900,252.5672704762, 562078.859, 4189743.304,
,37.8530310445,  12.533, 3.7706908804, -0.5940136144,252.5671422407, 562078.859, 4189743.304,
, 37.8530310442, 12.533, 3.7693652558, -0.5977550599,252.5670289306, 562078.859, 4189743.304,
, 37.8530310440,  12.533, 3.7703770897, -0.6013701547,252.5673100916, 562078.859, 4189743.304,
, 37.8530310437, 12.533, 3.7710636997, -0.6052379076,252.5674727077, 562078.859, 4189743.304,
,37.8530310434,  12.533, 3.7701600317, -0.6099163254,252.5675040644, 562078.859, 4189743.304, . 0.006144410890072, 0.00,0
, 37.8530310432, 12.533, 3.7682644191, -0.6139168801,252.5675084588, 562078.859, 4189743.304, . 0.005085160489230, 0.00,0
,37.8530310430,  12.533, 3.7674067972, -0.6174782439,252.5677988263, 562078.859, 4189743.304,  -0.002783508277129, -0.002970343406933, 0.003938283663122, 0.00,0
. 37.8530310427, 12.533, 3.7672106518, -0.6200903111,252.5683529602, 562078.859, 4189743.304, 0.1 70852, -0.002520362 28, 0.001857973098325, 0.00,0
, 37.8530310426,  12.533, 3.7662044580, -0.6208027602,252.5688110714, 562078.859, 4189743.304,  -0.002430098613915, -0.001034783446500, -0.000487419937588, 0.00,0

. -0.000503674029199, 0.00,0
,0.001282722287960, 0.00,0
. 0.002775553049295, 0.00,0
., 0.004640891660556, 0.00,0
., 0.005958673968761, 0.00,0
, 0.006600347465850, 0.00,0
. 0.006796765703549, 0.00,0

504322.270,-122.2943404062, 37.8530310425, 12.533, 3.7651215607, -0.6197221719,252.5689678100, 562078.859, 4189743.304, -0.002084515520921 0.00,0
504322.280,-122.2943404064, 37.8530310425,  12.533, 3.7658396384, -0.6183398928,252.5693331116, 562078.858, 4189743.304,  -0.001264338207483, 3 0.00,0
504322.290,-122.2943404065, 37.8530310424, 12.533, 3.7682039026, -0.6152505577,252.5698783300, 562078.858, 4189743.304, -0.000932710977054, -0.000322590943686, 0.00,0
504322.300,-122.2943404067, 37.8530310424, 12333, 3.7697027481, -0.6114852533,252.5702743394, 562078.858, 4189743.304,  -0.001388501296566, 0.000347954255118, 0.00,0

504322.310,-122.2943404068, 37.8530310425, 12.533, 3.7690668811, -0.6077888821,252.5703377918, 562078.858, 4189743.304, -0.001538627828071, 0.001063877963710, -0.007035588342474, 0.00,0
504322.320,-122.2943404070, 37.8530310426, 12.533, 3.7685605451, -0.6037912601,252.5704307765, 562078.858, 4189743.304, -0.001216774799448, 0.000932743938498, -0.006842693687685, 0.00,0

20. Are the real-time displayed trajectory data recorded?

Solution:

LiMobile M2 will record the latitude, longitude, and altitude information of the real-time displayed
driving trajectory in the text file shown below.

-22-254 AOT1BD » INSTraj > IMU

2024-02-04-03-32-28 gps.log 2024/2/4 11:50 3,505 KB

| 2024-02-04-03-32-28 track.log 2024/2/4 11:50 SACTRY 25 KB

| -imu.log 2022/2/4 11:50 g 0,121 Kb

| 2024-02-04-03-50-58 merge.log 2024/2/411:50 AR 9,625 KB
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21. Purpose of the LiDeviceCheck.ini File.

Solution:

The LiDeviceCheck.ini file in the LiMobile M2 project data is used to record the start and stop times
of the laser, panoramic camera, and planar camera. Based on this file, corresponding KML files are
generated and stored in the Result folder, allowing users to efficiently check the trajectory range of
valid data.

22. How to Resolve the Issue of merge.log Not Being Generated?

Solution:

1. We provide the merge.cmd tool and the tutorial videos, enabling users to merge *gps.log and
*imu.log files on their own.

2. When using LiDAR360MLS software for processing, users can also add *gps.log and *imu.log
files separately in the settings interface on the right side of the software for processing.

Setting nox
Scan Home: 2023-09-23—01-560-569
POS Process | Georsfersnce Strip Adjust Output
Frocess Mode Fxternal Input * Li}&v
Remote File J-01-59-53_yuangu_panor snaBD/THSTr + | /O0/2023-09-22-19-00-26_i300_gps. Log
! File }-01-59-59_yuanqu_panor anaBD/THSTr a ]/ DNI/2023-09-22-19-00-27_i300_ine. log
Uze IMD IMI Setting
Eaze Station Made = Norhtel RIHEX
RICHS/GVRTCICS
Log File
Location Made: Fron Header ® Average
Manual Select from Favorites

7 Bepair Traj Jump

23. The effect after coloring the point cloud is as shown in the figure. How to solve it?

Solution:
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After selecting distance coloring, you need to check the depth map option to alleviate this problem.

W Colorize

Mask Fath:
¢ Mask Radius: 7.000 -|m
Camera Option Panorama M
Mode Color by Distance = | |v] Use Depth Map
Blend Optimize Sky—coloured Points
Image Span: 1.000 > m

24. When reopening the mscan project, the following prompt appears. Is this normal?

@ Missing File...Search for New Location ? X

Missing file path: |F:/demo_2024-12-17-11-34-02,/2024-12-17-11-34-02. liscan

Local file path:

New Search Path 0K Cancel

Solution:

This is normal. Due to a change in the drive letter name, the software cannot retrieve the liscan file.
Simply click the New Search Path button and re-add the liscan file. Note that for batch processing
projects, the paths need to be re-added sequentially.

25. In the Raw Data Quality Report, the camera deviation is not 0. Does this have any impact?

Raw Data Quality Report o ,Ak
-
2025.02.11 “
GreenValley International
1. Project Summary:
Project Name Collect Time (s)
demo_2025-01-24-03-46-25 120.089
2. Camera Statistics:
Camera Number of images Number of Triggers Deviation
Planar_F1 217 218 1
Planar_F2 27 218 1
Planar_B1 0 [1] Unreadable
Planar_B2 ] 0 Unreadable
Panorama 318 318 0
3. Scanner Statistics:
Scanner LIDAR File Start Time (UTC) Stop Time (UTC) Status
Scanner2 F-Mestidemoldeme_2025-01-24-03-46-25/LaserRaw/Hesal_2/Hesai_2_2025-01-24-03-46-51-0 pcap 2025-01-24 03:46:51 2025-01-24 03:48:04 pass
4. IMU Statistics:
IMU File Status
F Ntest/demo/demo_2025-01.-24-03.45-25/Roveriimu_merge log pass
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Solution:

If the deviation is greater than 2, there is a frame drop issue in the raw camera data. Please contact
our technical support team promptly to check if the camera is functioning abnormally.

26. As shown in the figure below, what is this file in the project after data copying?

0122-1_2025-01-22-07-48-52 » Rower

W
MName Date modified Type

2025-01-22-07-48-52_gps.log 1/22/2025
2025-01-22-07-48-52_imu.log

2025-01-22-07-48-52_track.log
2025-01-22-07-48-52_wheel.log

l imu_merge.bak

Text Document
Text Document
Text Document
Text Document
BAK File |

Text Document

imu_merge.log
track.txt

Text Document

Solution:

During data copying, a raw data quality check is performed. If the IMU file contains a maximum gap
exceeding 0.1 seconds, the imu_merg.log file will be automatically repaired. The original unrepaired
file will be saved as imu_merge.bak.
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Attachment 2 Disk Formatting Instructions

% Preparation

1. Disk Description: The LiMobile M2 is configured with two 1 TB data storage disks: M2 SYS
and M2 PANO. (The surface of the disk card sleeve is engraved with markings for distinction. It is
recommended to format them separately to avoid confusion.)

2. Data Backup: Reformatting the disk will delete all data on it and cannot be recovered, so it is
essential to back up the data from the disk before proceeding to avoid data loss.

3. Hardware Preparation:

- A computer (operating system must be Windows 7 or higher).

- The CFE card to be reformatted.

- CFE card reader (provided in the equipment main box).

- USB charger plug (must be prepared separately).

% Formatting Method

1. Hardware Device Connection

(DlInsert the CFE card that needs to be reformatted into the card reader.

(2)Connect the power cable to the PWR port of the card reader.

(3)Connect the DATA port of the card reader to the computer using the data cable, ensuring that the
connection remains stable (it is recommended to connect to the blue-colored USB 3.0 port on the
computer).

2. In the "This PC" interface, observe the drive letter that appears, which corresponds to the CFE
card that needs to be reformatted. Typically, the drive name will be M2_SYS or M2_PANO.

M2 _PANO (F:) M2 _SY5 (F:)

™ 953 6B free of 953 GB e 953 G free of 953 GB

3. Right-click on the CFE card drive letter and select the "Format" option. A formatting dialog box
will pop up.
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M2_PANO (F)
Sy o
g z Format M2_PANO (F) X
Network locatic Open in new process
rebuil Oipen In new window Capacity:

Pit if
E( = Pin to Quick access 953 GB =

Turn on BitLocker

Open PowerShell window here File system
5 exFAT ~
Allocation unit size
Give access to > 256 kilobytes v
SWN Checkout.
" TortoiseSVN > Restore device defaults
Restare previcus versions
Volume label
Inchude in brary >
[M2_PANO
Pin to Start

Format options
Quick Format

Copy

Create shorcut

o

Properties

4. Follow the settings as shown in the diagram:

(DSelect the file system as exFAT.

(2)Set the volume label to match the markings on the disk card sleeve.
(3)After the settings are complete, click the "Start" button.

Format M2_PANO (F:) X
Capacity:

953 GB v
File system Q
| exFAT 2

Allocation unit size

256 kilobytes v

Restore device defaults

Volume |ahal e

|‘ M2_PANO ‘ |

Format options

Quick Format

5. Click "OK" on the confirmation dialog as shown in the diagram.

Format M2_PANO (F:) X Formatting M2_PANO (F:) X
| WARNING: Formatting will erase ALL data on this disk. o Format Complete.
= To format the disk, dick OK. To quit, click CANCEL.

Cancel

6. Right-click the reformatted CFE card drive again, select "Properties", and check the file system. If
the format is exFAT, the formatting was successful. Additionally, the disk should be reinstalled in
the LiMobile M2 device for data collection validation.
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M2_PANO (F:)

Open

Network locations (

rebuild (\\

W oot

q 9

Open in new window
Pin to Quick access

Turn on BitLocker |

Give access to >

SVN Checkout...

* TortoiseSVN >

Restore previous versions
Include in library >
Pin to Start

Format...

Copy

Create shortcut

Rename
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~- M2_PANO (F) Properties X
Previous Versions Customize
General Tools Hardware Sharing
M2_pANO]
~
Type: Local Disk
[ Used space: 1,835,008 bytes  1.75 MB
Freespace:  1,024,188,481,536 bytes 953 GB
Capacity: 1,024,190,316,544 bytes 953 GB
Drive F: Disk Cleanup
o 17 o | [0
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Attachment 3 Vehicle and Luggage Rack Crossbar Selection Guide

% Vehicle Selection for Collection

1 Try to choose an SUV model with a relatively short rear to minimize obstruction of sensors by the
vehicle’s rear end.

2 It is recommended to choose a vehicle with a factory-installed roof rail (which must support a
weight capacity of over 100 kg and not be purely decorative) for easier installation of the luggage
rack crossbar.

3 If the selected vehicle does not have a roof rail, you must first purchase a luggage rack crossbar, as
shown in the diagram, for installation.

4 1t is recommended to choose a vehicle with sufficient trunk space for the main equipment box,
battery accessory box, and other equipment to facilitate storage and transportation.

% Luggage Rack Crossbar Selection

1 The luggage rack crossbar is not included in the delivered contents. The user needs to select an
appropriate crossbar based on the vehicle model. The crossbar must support a weight capacity of
over 100 kg.

2 After screening various pre-made luggage rack crossbars available on the market, it is
recommended to use the Thule WingBar Evo, which has high compatibility. Users can check the
compatibility of their vehicle model on the Thule website and find where to purchase the luggage
rack crossbar.

Official website link:
https://www.thule.com/en-hk/roof-rack/car-roof-racks/thule-wingbar-evo-_-711xxx

118

www.greenvalleyintl.com +1 (510) 345-2899


https://www.thule.com/en-hk/roof-rack/car-roof-racks/thule-wingbar-evo-_-711xxx

. hd
ﬂ“‘- oeNVallaY Map the World in 3D

THULE RecksAcariers  Camping ARV BobyAkids Bogs Dogs Actwitios Explore  Suppart [ o]

Thule WingBar Evo

rool rack systerm aluminium

[
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Attachment 4 B60 Battery Safety Usage Guidelines

These Safety Usage Guidelines (this "Guide") include instructions on the safety, operation and maintenance of
the B60 Intelligent Rechargeable Battery (the "Battery"). To avoid accident, injury or adverse effects or damage
caused by improper use of the Battery, please read this Guide carefully before assembling, setting up, and using the
Battery, and keep this Guide properly. We suggest that you read this Guide and familiarize yourself with the
features of the Battery before operating the Battery.

Improper use of the Battery (including but not limited to improper charging, discharging, etc.) may

result in fire, serious injury to oneself or others, or damage and loss of the Battery. Before operating the

Battery, please make sure to read this Guide carefully, as it will help you use the Battery more effectively.

GreenValley International (“GVI”) will not be responsible for any damages or losses incurred due to

operating the Battery without following the required procedures or due to misunderstandings of the

instructions provided in this Guide. GVI is committed to continuously improving the functionality and
performance of the Battery, enhancing service quality, and GVI reserves the right to update or adjust the

content of this Guide without prior notice.

When using this Battery, do not use components that are not provided or recommended by GVI. Please strictly
follow the instructions of GVI when installing and using the Battery.

This Battery is not suitable for use by children.

This Guide uses the following terms to classify and explain potential hazards that may arise from
1mproper operation.

€ ATTENTION: Failure to follow the instructions may result in property damage and minor
inju

€ WARNING: Failure to follow the instructions may result in property damage, major accidents,
and serious injuries.

WARNING

Use

1. Itis strictly prohibited to allow the Battery come into contact with any liquid. Do not put the Battery in water
or wet it. Do not use the Battery in rainy or humid environments. When the inside of the Battery coming into
contact with water, it may trigger certain decomposition reaction, causing the Battery to self ignite or even
potentially lead to an explosion.

2. Itis strictly prohibited to use Battery which is not provided by GVI. Please go to the official website of GVI
for relevant information if you need to replace the Battery. GVI shall not be liable for any accidents,
malfunctions, or other losses or damages caused by the use of batteries which are not provided by GVI.

3. Itis strictly prohibited to use Battery with bulging, leaking, or damaged packaging. Please contact GVI or our

designated resellers for further handling if any of the above situations occur.
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4. Before installing or removing the laser radar device from the Battery, please keep the Battery power off. Do
not plug/unplug the Battery while the power is turned on, as it may damage the power interface.

5. The Battery should be used at an ambient temperature between -10°C and 40°C. Excessive temperature
(above 50°C) may cause the Battery to catch fire or even explode. Temperature below -10°C will severely
damage the Battery's lifespan.

6. Do not use the Battery in environments with strong static electricity or magnetic fields. Otherwise, the
protection board of the Battery may malfunction, resulting in serious malfunctions of the LiDAR equipment.

7. Do not disassemble or puncture the Battery with sharp objects in any way, which may cause the Battery to
catch fire or even explode.

8.  The liquid inside the Battery is highly corrosive. Please stay away if there is any leakage. If internal liquid
splashes onto human skin or eyes, please rinse immediately with clean water for at least 15 minutes and seek
medical attention immediately.

9. If the Battery falls off from the LIDAR equipment or is impacted by external forces, it must not be used again.

10. If the Battery accidentally falls into the water during the operation of the LiDAR equipment or in other
situations, please immediately remove the Battery and place it in a safe and open area. Meanwhile, keep away
from the Battery until it is completely dry. Dried Battery should not be reused and should be disposed of
properly according to the following Disposal methods in this Guide. If the Battery catches fire, it is
recommended to use solid fire extinguishing equipment in the following order: sand, fire blanket, dry powder,
carbon dioxide fire extinguisher.

11. Do not place the Battery in microwave or pressure cooker.

12. Do not place the battery cell of the Battery on conductive surfaces.

13. Do not use wires or other metal objects to cause a short circuit between the positive and negative terminals of
the Battery.

14. Do not impact the Battery. Do not place heavy objects on the Battery or its charger.

15. If there is any dirt on the Battery interface, please wipe it clean with a dry cloth. Otherwise, it may cause
poor contact, and may further resulting in energy loss or failure to charge.

Charging
1. The Battery must be charged with the dedicated charger provided by GVI. GVI will not be held responsible

for any consequences arising from the use of charger provided by non official sources.

2. When charging, please place the Battery and its charger on a cement floor or other environments without
surrounding flammable or combustible materials, and please pay attention to the charging process to prevent
accidents.

3. After operating the LiIDAR equipment, please confirm the Battery temperature before charging. If the Battery
is in a high temperature state, charging will cause serious damage to the Battery's lifespan. We suggest waiting
for the Battery to cool down to room temperature before charging. The ideal charging environment
temperature (5°C - 40°C) may significantly extend the lifespan of the Battery.

4.  After charging, please disconnect the charger from the Battery. Please regularly exam and maintain the
charger, and frequently inspect the appearance of the Battery and other components. Do not use alcoholic

sprays or other flammable agents to clean the charger. Do not use damaged charger.

Storage and Transportation
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1. Please store the Battery where it is unreachable for children. If children accidentally swallow any parts of the
Battery, please seek medical assistance immediately.

2. Do not place the Battery near a heat source, such as in a car under direct sunlight or hot weather, a fire source,
or a heating furnace. The ideal storage temperature for the Battery is 22°C - 28°C.

3. The environment for storing the Battery should be kept dry. Do not place the Battery in water or in areas
where water leak may happen.

4. It is prohibited to mechanically impact, crush, or puncture the Battery, and it is prohibited to drop or manually
short-circuit the Battery.

5. Do not store or transport the Battery together with glasses, watches, metal necklaces, hair clips, or other metal
objects.

6. Do not transport damaged Battery. Once the Battery needs to be transported, please make sure to discharge it
to about 50% of its capacity.

Disposal

1. Please make sure to completely discharge the Battery before placing it in the designated battery recycling bin.
Batteries are hazardous chemicals and are strictly prohibited from being disposed of in ordinary garbage bins.
Please follow local laws and regulations regarding battery recycling and disposal for relevant details.

Maintenance

1. Do not use the charger in environments with excessive high or low temperatures.

2. It is prohibited to store the Battery in environments with room temperature exceeding 60°C.

Transportation Precautions

1. Before carrying the Battery on an airplane, please make sure to discharge it to below 5% of its capacity. Please

stay away from fire sources before discharging.

ATTENTION

Use

1. Please make sure the Battery is fully charged before each use.
2. If the Battery indicator light enters a single cell flashing state, it is necessary to stop using the Battery as soon
as possible and shut it down, replace or charge the Battery.

Charging

1. The Battery will automatically stop charging when fully charged. It is recommended to disconnect the charger
after the Battery is fully charged.
2.  Please keep the Battery turned off while charging.

Storage and Transportation
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1. If the Battery is not used for more than 10 days, please discharge it to about 40%-65% of its capacity for
storage, which can extend the Battery's lifespan. A fully charged Battery that is not used for a long time will
automatically execute a discharge process. During the discharge process, the temperature of the Battery may
rise, which is normal. It is recommended to store the Battery in a dedicated compartment.

2. It is prohibited to store the Battery for a long time after completely discharging it, in order to avoid the Battery
entering an over-discharge state, causing damage to the battery cell and even making it unusable.

3. If the Battery is severely low-battery and idle for too long, it will enter deep sleep mode. To wake up the
Battery from deep sleep mode, you need to charge it.

4. If long-term storage is required, the Battery needs to be removed from the LiDAR equipment.

Disposal

1. If'the Battery cannot be completely discharged due to a power switch malfunction, please do not dispose of the
Battery directly in the battery recycling bin. Please contact professional battery recycling company for further
handling.

2. Please replace the Battery when the battery life is 0%.

Maintenance

1. Do not overcharge, otherwise it will cause damage to the battery cell.
2. Leaving the Battery idle for a long time will have an impact on its performance.
3. Please recharge and discharge the Battery every three months or so to maintain its activity.

Transportation Precautions

1. Please make sure to store the Battery in a well ventilated and dry environment.
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Attachment 5 Calibration Field Data Collection Tutorial

% Collection Area

Select an open intersection area with good satellite reception for data collection. The
intersection must have clear road markings, and there should be traffic signs or reference objects
such as buildings around three to four stories high nearby for calibration.

% Collection Time

Data collection must be conducted on clear days with sufficient light conditions. Additionally,
avoid collecting data during peak traffic hours to minimize the impact of surrounding vehicles on the
data.

% Driving Route

Ensure the vehicle drives straight through the intersection. Do not make turns within a 200-meter
radius of the intersection, and ensure that all four roads are collected as shown in the diagram.

Carefully plan the route to avoid passing through the intersection multiple times, which could
interfere with the data.

% Collection Operational Standards

Strictly follow the data collection process and guidelines mentioned in the manual, paying
attention to inertial navigation alignment (both stationary and acceleration/deceleration operations).
During the collection process, maintain a vehicle speed around 40 km/h. Reversing, abrupt braking,
and other such actions are prohibited.

Y Number of Collections

It is necessary to collect 2-3 sets of calibration field data, with one set for calibration and others
for validation.

% Upload the Collected Data

Please upload the raw files and simultaneously upload the base station data.
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Attachment 6 Mask File Creation Tutorial

The software comes with a built-in universal mask file. If the mask file does not fit well with the
captured panoramic photos or if you want to achieve better coloring effects, it is recommended that
users utilize the Make Mask function button under the Raster module in the mapping project to
create a custom mask.

The specific steps are as follows:

1. Users need to first parse the panoramic photos.
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&

2. Convert to the mapping project.
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3. As shown in the diagram, under the Raster module, draw the mask range and make the mask.
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To achieve better coloring effects and alleviate the jagged coloring of lane lines, please draw the
mask as shown in the figure below to cover the lane line position as much as possible.
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