


Preface

Purpose

To allow users to be familiar with operations of the LiGrip H120, including assembly,

data collection, solution, and multi-project merge.

Scope

The user manual applies to the LiGrip H120.

Warning Symbols

Note: Pay attention when operating.

Warning: The damage to the devices, data loss, data error, and system

crash may occur if not following the relevant requirements.

Disclaimer

Users must read this manual carefully before operations. We shall not be liable for
any damage caused by improper use of this product due to failure to operate in
accordance with the instructions in this manual. We are committed to continually
improving the functionality and performance of our products and services. We reserve

the right to make changes to the contents of the user manual without prior notice.

This user manual is for reference only. The actual product, including but not limited
to the picture color and size, may vary. All statements, information, and
recommendations in this user manual do not constitute a warranty of any kind,

expressed or implied.

The camera are well preset at factory. It is not allowed to change the settings.

Otherwise, there may be no video files, color attachment disorder, or no color



attachment.

Your suggestions

If you have any suggestions or comments about this manual, please contact us, your

feedback will greatly improve the quality of our manual.
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0 1 Overview of LiGrip H120

This section describes:
B About LiGrip H120

B Product Composition

CHAPTER

1
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1.1 About LiGrip H120

The LiGrip H120 is the latest generation of handheld laser 3D scanner launched by
GreenValley International (GVI). The product features a minimalist style, compact
body, lightweight handheld design, ease of use, and flexible installation. Equipped
with a variety of sensors, it can quickly collect data in the range of scenario. The
product supports multi-mode operations such as backpack, vehicle-mounted kits in
multiple platforms. It supports multiple high precision mapping modes such as PPK-
SLAM, RTK-SLAM and pure SLAM, to quickly acquire point cloud data with
absolute coordinates. In conjunction with the LiDAR360 and LiDAR360MLS
software of GreenValley International, the LiGrip H120 can be widely used in
topographic mapping, forestry survey, indoor and outdoor integrated survey,

earthwork survey, elevation mapping and other fields.

The LiGrip H120 handheld laser scanner can be combined with the backpack and
vehicle-mounted kits. With the newly developed RTK module, it can directly output
ground point cloud data containing absolute coordinates and vehicle-mounted point

cloud data, to meet customers' operational needs in a variety of scenarios.

Figure 1-1 LiGrip H120 main unit
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Figure 1-2 Handheld battery compartment

Figure 1-3 LiGrip H120 and backpack kit (For details, see the relevant kit information)

1.2 Product Details

The LiGrip H120 consists of main unit, battery compartment, B58 battery, camera,

and related accessories.
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1.Panoramic camera
2.Lidar
3.Indicator

e 4.Cross for GCP
5.Base
6.Bubble level
® > @ 7.Green wave button
> ® 8.Power cable interface
Figure 1-4 LiGrip H120 components
- - Black button: On/off
Red button: End recording
Figure 1-5 Panoramic camera
1.Battery compartment power-on button
> @ 2.B58 battery
j > @ 3.LAN

D - e 4.USB

® <. wet . 5.MAIN

®<- “8 > @

) 6.DC
T.RTK

Figure 1-6 Battery compartment
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.......... > @
> @
® 1.GNSS Antenna

g 2.Telescopic pole locking ring
3.Screw for fixing the handheld device's top
4.Quick-release GNSS module mounting base

@ 5.Screw for fixing the battery box bottom
> @

Figure 1-7 Backpack kit (retracted state)
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CHAPTER

2

02 H120 Product Composition and

Assembly

B Product Composition

B Product Assembly
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2.1 Product Composition

1

Figure 2-1 Product composition

1. Handheld device main unit *1
For LiDAR, IMU, and video files data.

2. Handheld device battery compartment*1
7
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For storing LIDAR, IMU, GNSS data and sending control commands.
3. Back strap*1

For carrying the battery compartment.

4. Main unit power cable*1

For powering the main unit and transmitting data during collection.
5. Data transmission cable*1

For copying the raw radar, IMU, and GNSS data collected.
6. B58 battery*1

For powering the entire unit.

7. Laser scanner protective cover*1

For protecting the LIDAR device.

8. Battery charger*1

For charging the B58 batteries.

9. USB flash drive*1

For the data transfer in case of copying.

10. Transport case*1

For storing and transporting equipment.

11.Backpack kit (optional)

Backpack kit with its own GNSS device.

12.Vehicle kit(optional)

Vehicle kit with its own GNSS device.

13.RTK module (optional)

Support real-time RTK-SLAM scanning.
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2.2 Device Assembly

2.2.1 H120 Assembly

Figure 2-3 Connect the power cable to the battery box (MAIN port)
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Figure 2-4 Connect the power cord to the host of the handheld device

& One end of the power cable connects to the handheld device and the other endi

connects to the battery compartment MAIN port. In the insertion, the red dot faces
 upwards! Make sure that the insertion is successful.

®)
of = o
7
o e

Figure 2-5 Connecting the back strap and removing the protective cover

10
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Figure 2-6 Assembly completed

2.2.2 Assembly of Backpack Kit

(1) Composition of the backpack kit

- @
@
o 1.GNSS Antenna
2.Telescopic pole locking ring
3.Screw for fixing the handheld device's top
4.Quick-release GNSS module mounting base
@ 5.Screw for fixing the battery box bottom
> ®

Figure 2-7 Composition of the backpack kit

(2) Assembly of the backpack kit

11
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Figure 2-9 Disassembling the base

12
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After extraction

Before extraction

Figure 2-11 Using the hand to hold the bottom to align with the top and insert it and tightening with screws

13
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Place the GNSS bottom plug on the base of the backpack kit, to slide to the right side
for locking. You will hear the clicking, indicating that it is locked successfully. If you

need to remove it, you can press on the raised pin and slide to the left.

Figure 2-12 Fixing the GNSS module on the kit base

Figure 2-13 Inserting GNSS feeder cable into the GNSS interface of the GNSS module

14
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Figure 2-14 Inserting the RTK cable into the RTK interface of the main unit box and GNSS module
respectively

Figure 2-15 GNSS module connection status

15
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&When installing the backpack Kkit, two persons are required, to ensure no physical

' injury or damage to the device.

The backpack kit is assembled completely.

!

-

Figure 2-17 Assembly effect of backpack kit

16
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CHAPTER

3

03 Path Planning, Zoning, and Control

Point Planning

B Closed Loop in Path Planning

B Path planning for outdoor scenarios
B Path planning for indoor scenarios
B Path planning for strip scenarios

B Path planning for mine caves

B Path planning for forestry

B Zoning

B Control point planning

17
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The key to successful collection is excellent path planning, zoning and control

point planning.

3.1 Closed Loop in Path Planning

The closed-loop can better improve the reliability and accuracy of data. Therefore,
when conditions permit, data should be collected in a closed-loop route as much as

possible.

1 5
"‘ A

- |-

Figure 3-1 Closed-loop path

Y

As shown in Figure 3-1, buildings 1, 2 and 3 are the objects to be scanned. It is
recommended to start scanning from 1 rather than 2. Before you start scanning, plan

your scanning route. According to the above rules, the route you can take to scan in

this scenario is @B @B®@ or ®®@DDD2)B).

In the closed loop, you need to walk an extra 5-10 m distance to ensure that the closed

loop is correct (as shown in Figure 3-2).

Figure 3-2 Correct closed loop (with certain overlapping between the start area and end area)

The following are examples of incorrect closed loops:

18
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Figure 3-3 Insufficient closed loop distance

Figure 3-4 Incorrect closed loop area

3.2 Path Planning for Outdoor Scenarios

The close-loop is an effective way to improve SLAM accuracy. The closed loop is an
effective way to improve the accuracy of SLAM. Therefore, when conditions permit,

take a closed loop as much as possible to reduce control points and improve accuracy.

The ability to close the loop at the beginning and at the end can also improve the

accuracy of the point cloud.

19
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Figure 3-5 Path planning for outdoor scenarios

3.3 Path Planning for Indoor Scenarios

When conditions permit, take a closed loop for indoor scenarios as much as possible.

Figure 3-6 Path planning for indoor scenarios

Multi-floor data Collection: If you want to collect multi-floor data (for example, there
are a total of 5 floors), you can measure floors 1-3 and then floors 3-5. As a result,

there is at least one floor of overlapping area.

20
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3.4 Path Planning for Strip Scenarios

When collecting data in scenarios such as roads, tunnels, mines, and electricity, it is

not recommended to backtrack (unless it is necessary).

When collecting data at wider roads, it is recommended to collect data once at one

side. This can reduce part of the cumulative error by taking an S-shape walk. If the

high accuracy is required, it is recommended to arrange a control point at every 50 m.

Figure 3-7 Path planning for strip scenarios

: &If the traffic and pedestrian flow are dense, it is recommended to collect data at night
(for example, 0:00 AM - 6 AM). I

E&Note: Collect data in strip scenarios carefully. Do not set the control points in a

straight line. Measure the control points on the left and right side in the strip scenario.

________________________________________________________________________________________________________________

3.5 Path Planning for Mine Caves

When conditions permit, take a closed loop for mine caves as much as possible. If it is
not possible to take a closed loop, control points need to be laid out and the
measurement time should be kept within 30 minutes (if there is no light or dim light in
the mine and the camera is not very useful, we recommend turning it off to extend the

single operation time).
3.6 Path Planning for Forestry

Take a 30 m*30 m forestry sample area as an example:

The path planning is carried out for the collection sample area. The purpose of path
planning is to collect all information about the trees with reducing data redundancy.

For a 30 m*30 m sample area, if the trees are dense, use the path planning as shown

21
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on the left; if the trees are sparse, use the path planning shown on the right:

(93

Cl:m

©® ®

30m

™ — 30m

O]

Figure 3-8 Path planning (dense trees: left sparse trees: right)
3.7 Measurement in Special Areas (Tunnels and Mines)

Where conditions permit, it is recommended that distinctive target objects, such as
boxes, chairs, and tables should be set every 20 m - 30 m within the measurement area
(objects should be large in size, with features distributed both horizontally and

vertically).

It is recommended to scan in sections, with one section of 200 m - 300 m.

Figure 3-9 Additional feature points for scanning areas such as tunnels/mines

3.8 Zoning

If the survey area cannot be measured at one time, the area needs to be divided. The

division principles are as follows:
(1) Keep the measurement time for each area to a specified time.

22
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(2) Maintain an overlap of 10%-20% in each area.
(3) The number of features within the overlapping area is sufficient.

(4) If absolute coordinates are required, it is recommended that three or more control

points should be arranged within the overlapping area.

Figure 3-10 Zoning

3.9 Control Point Planning

In areas with good GNSS signals, the H120 backpack kit does not need control points.
However, for some scenarios such as areas with poor GNSS signals (between high
buildings, alleys), and areas without GNSS signals (underground corridors,
underground car parks), a certain number of control points should be deployed to

ensure the accuracy of the point cloud.

The control points need to be evenly distributed, with the circles in the figure below
representing check points (the check points are used to verify the accuracy of the
point cloud at a later stage) and the triangles representing control points that cover the

entire survey area evenly.

23
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A Fay
o & o
A L

Figure 3-11 Control points evenly distributed in the survey area

DO NOT set up control points in a straight line.

The correspondence between density and accuracy of control points is as follows:

The accuracy in Table 1 is for reference only. Here it highlights the differences in

accuracy due to different control point densities as well as closed loops.

Table 1 Control point density and accuracy

Layout method \ RMSE XYrMse/cm Zrmse/cm
Straight line, every control point at a distance of 50 m 6.15 6.19
Straight line, every control point at a distance of 100m 6.99 12.29
Closed loop, every control point at a distance of 50 m 3.98 6.06
Closed loop, every control point at a distance of 100m 5.15 10.65

24
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CHAPTER

4

04 PPK mode and RTK mode Setup

Backpack/Vehicle kits require a base station or RTK mode service. This can be

ignored if you are only using a handheld unit without a kit.

B PPK base station assembly

Base station assembly

Base station setup

Measuring height of the instrument
Static recording

Data transfer

B Setting up of Virtual Base Stations (applicable in China)
APP operation methods

B RTK mode settings (if this service is available)

APP operation methods

25
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The base station can be any brand of GNSS device.

4.1 Setting Up PPK Base Stations

Physical base stations can any brand of GNSS devices, including, but not limited

to LiBase.

4.1.1 Base Station Assembly

For more information about the use of the base station, see the manual for the

base station.

4.1.2 Base Station Setup

Set up the base station on a known point(or set up at an unknown point and map the
coordinates of the point), with the following requirements for the base station

location:

(D The ground base should be stable and solid, easy to set up and operate the base

station.

@ There should be open field of view. The height angle of obstacles around the

field of view should be less than 10°-15°, to ensure that the receive of satellite

signals is not affected.

® There should be no objects nearby that strongly reflect satellite signals (for

example, large buildings).

@ The installation site should be far away from high-power radio emission sources
(such as TV stations, radio stations, and microwave stations), and the distance
should not be less than 200 m. The setup site should be far away from high-voltage
transmission lines and microwave radio signal transmission channels, and the

distance should not be less than 50 m.

26
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&The base station must be set up on the leveled ground. Otherwise, the data quality is

not reliable.

4.1.3 Measuring Height of the Instrument

Instrument height = setup height of base station from the center on the ground to the
measurement mark. For example, the mark position measurement highlighted in red

in Figure 4-3.

27
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Figure 4-3 Instrument height measurement position

Measure the height of the instrument with a steel tape from 2 directions. If the error is

less than 3 mm, take the average value to calculate the antenna height.
4.1.4 Static Recording

The static collection starts 10-15 minutes earlier than the LiDAR data collection.

The static collection ends approximately 10 minutes later than the end of the laser

data collection.

: &Note: The base station should be set up to start the data recording at least 10 minutes |
earlier than the data collection of the handheld device. The data recording ends and the base
station is off at least 10 minutes later than the end of the handheld collection. Ensure that

: the base station data covers the entire backpack/vehicle kit data collection time.

28
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4.1.5 Data Transmission

Copy the base station data files. If necessary, convert the static format of the GNSS
receivers to the common Rinex format (O-file and P-file). By default, Libase has set

the static data format to Rinex. Therefore, you can use it directly.

You can enter the coordinates of your own base station into the app interface, so that
the coordinates can be easily recorded in the project task. You can later generate the
base station coordinates inside the project catalog file. Enter data in the lifuser-bp or

import it directly.

Self-built base station

Base station erection

(O  Virtual base station

@ Self-built base station

Figure 4-4 Set ppk base station in app
4.2 Setting Up a Virtual Base Station (Applicable in China)

The virtual base station service is applicable in China by GreenValley, that is, pre-
event base station. Set up the base station before the operation (setup on the APP),

and stop data recording after the scanning.

Tap Settings --> Base station erection --> Virtual base station --> OK.
29
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You will be prompted to enter the task name (confirm the coordinate system), and

finally create it successfully.

&~

Control
acquisition  m:

2) Camera

Base station erection

Tips
4 | <
Virtual base station Do you need to set up a virtual station?

Self-built base station

Video Mode

fixed solution

0019+0.012

Figure 4-5 Set Virtual Base Station in app

After scanning, tap Settings --> Base station erection --> Stop virtual base station

--> OK.

After stopping, the app will generate a base station record on the LiCloud backend.

GreenValley = 40996 M/7G S 0Credits @ O EN ‘,“
Trajectory Management Base Station Data Virtual Base Station Virtual Base Station(FindTrace) HuaCePPK(During testing) Sixents

%) Green Soil Cloud Trace

D ssing
Project Creati !

rojec Start Time Stop Time reation Update Time Result File Project Status Operation
Name Time
hagement
GVWHGH
220030017 P
s 2023-04-26 1458 2023-04-261501  2023-04-26 2023-04-26 Succeeded SR
g

168249233
5135
Longitude Latitude Height State
114509881 30.549537 100 Succeeded

Figure 4-6 Virtual base station data download

30
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The status “Succeed” is displayed, indicating that the data was created successfully.

Data can be downloaded from the web page and imported into the LiFuser-BP for use.

4.3 RTK Mode Settings

The GNSS module supports both PPK mode and RTK mode.

The RTK mode requires a CORS account before you can log in to the CORS network
to obtain real-time differential data. If you do not have an available CORS account,
the RTK mode of the GNSS module will not be available. The GNSS module only
supports the RTK mode in CORS mode.

Before using the RTK mode, make sure that your environment is in an open and well-
searched area. For indoor and very poorly-searched areas, the RTK function is

unavailable.
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Tap Setting RTK link, to invoke the

RTK function:

RTK link

1.Choose CORS for the communication
protocol

2.Server: select as required or enter the
domain name

3.Port: Configure according to the port name
and coordinate system given by your service
provider

4.Source list: Select or enter the source list

5.User name/password: Enter the account
and password obtained from the service
provider

6.Submit (if your account and password are
correct, the login is successful. You can
obtain the differential data)

Wait for about 30 seconds. When there is
differential data accessed, the working

e

Control
acquisition

status bar will indicate a fixed solution;

If the system prompts the login failure or the
solution is not fixed for a long time, check
your account settings and star search
environment.

floating point solution

§.926+2.166

RTK configuration successful (Floating point
solution), please wait for fixed solution

After the RTK link is configured, the RTK status bar displays the real-time status
information of the RTK module. The current RTK states include fixed solution,

floating solution and single point solution.
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RTK Status

Indications

(D | Fixed solution

Indicates that the real-time RTK module has high
positioning accuracy and the device meets the RTK data
collection requirements.

@ | Floating solution

Indicates that the satellite signal received by the RTK
module at the current location is not good and there may be
an obstruction nearby. Wait for the device to be fixed, or
move the device to an open, unobstructed area with a good
satellite signal and wait for the device to be fixed.

@) | Single solution

Indicates that the RTK module at the current location is
unable to receive satellite signals, or the satellite signal is
poor. It is recommended to configure the RTK module in an
open and unobstructed area.

After the data collection is finished, tap the Stop Collection button, the RTK module

will stop working at the same time. The project will automatically store a .rtk file,

which can be imported into LiFuser-BP for RTK solution. For details, refer to the

operation of importing .rtk data to LiFuser-BP.
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CHAPTER

d

05 Data Collection

B Handheld data collection
B Backpack kit data collection

B Things to keep in mind
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5.1 Handheld Data Collection

5.1.1 APP-based Data Collection (recommended)
(1) Advantages of APP data collection
@ Voice broadcast

Clearly learn about the status of the current device. Solve the problem of not being

able to see the flashing when collecting the GCP.
@ Custom project name and sub project name

Customize the project name. As a result, you can easily know the data specifically by

the project name.
® Live site recording

You can clearly know the condition of the survey area by taking photos. It is
convenient for the internal staff to understand the actual situation and adjust the slam

parameters.

@ Real-time point cloud

You can view the current scanned data, range, and track of the measured area.
® Data copy via USB flash drive

The data can be copied on site via USB port. Especially for desktop computers, it is

not convenient to insert or remove via LAN port.
® Delete project data via mobile App

Previously, data is deleted via connection to the computer if the data is full. Now, the

problem is solved, that is, data can be deleted on site through App if the data is full.

@ APP supports setting up virtual base stations

The APP supports setting up virtual base stations, which is convenient for field

personnel to operate.

APP supports configuring rtk to process information in real time
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The APP supports the configuration of rtk real-time calculation mode, which can
directly collect real-time point cloud data with absolute coordinates, and export it for

use.
(2) APP requirements for mobile phones/tablets

Currently supports Android and 1OS systems, Android system is recommended. The

system requirements are as follows:
Version: Android V7.0 or later
Memory: RAM greater than 4GB
Storage: greater than 1GB

(3) WIFI password

greenvalley

5.1.1.1 Registration, Login and Device Binding

See the GreenValley APP User Manual

5.1.1.2 Initialization and Start of collection

To start collection, select an open initialization area with distinctive features. Keep the

level bubble centered as far as possible, and make it stationary and steady by hand.
Requirements:
(1) Choose a steady and solid ground surface or platform.

(2) If GNSS signals are accessed, ensure good conditions for searching satellites

(usually greater than 20).
(3) Avoid strong electromagnetic interference in the vicinity.
(4) Do not initialize in areas with heavy pedestrian or vehicular traffic.
(5) Do not initialize in open areas.
(1) Keep the device on a stationary ground surface or platform
When the device is stationary on the ground or on a platform, try to keep the level

bubble centered.
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Figure 5-1 Placing on the ground or platform

The battery compartment of the device should be placed as close as possible to

the main unit of the handheld device. Otherwise, the camera will not start recording

automatically

(2) Device power-up

Short-press the battery for 1s and then press for 2s to power it up.
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Figure 5-2 Device power-up

(3) Camera power-on

Short-press the black button O to turn on the camera. The camera screen lights up

and the camera indicator turns light blue.

Figure 5-3 Camera power-on

(4) Device power-on
After the device power-on, the main unit button flashes rapidly. In this period, the

camera will take a selfie (there will be a clicking sound) and the indicator light will

turn on. The whole process takes about 30S.
38



N

GreenValley International LlGrlp H 1 20 User Manual

Figure 5-4 Rapid flashing to always-on

(5) Start collection

After the device is assembled and powered on, connect the APP to the WiFi. Wait for
the laser, camera, Inertial Measurement Unit(IMU), and encoder to turn green \ (red
x means the module is abnormal. In this case, check whether the device is turned on
normally. At this time, the satellite is displayed as red X, indicating that there is no
satellite signal access. If the backpack kit is adapted to collect data, the satellite status
is displayed as green ). Then, you can tap Start collection.

Tap the "Start collection" key in the GreenValley App to enter the "New Project"
page. The GreenValley APP supports the creation of multiple sub-tasks under one
project. Set the project name, collection location, notes, and coordinate system. The
coordinate system can be selected according to the actual geographic location. Tap
OK. The new project settings are completed. Select the appropriate project file, and
fill in the actual work area information in the start collection interface. The sub-task

project is created completely. The device starts to enter the initialization state. Wait
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for the APP device status to change to "Collecting". The APP prompts "device is

collecting” via voice. Then, start data collection according to the planned route.

Note: The camera can be switched on by pressing the black button. If it is unnecessary to

collect camera video, the power-on is not required. At this time, the camera status is

displayed as red X. After the collection starts, the camera will automatically start

recording, and the camera will automatically end when the collection is finished.

The video collection mode supports video recording mode and time-

lapse photography mode.

It is recommended that the collection time for video recording mode does not exceed R]|)
minutes, and the collection time for time-lapse photography mode does not exceed 60

minutes.

(_

New Project

Control
acquisition

Figure 5-5 New project
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&«

e

Control
acquisition

Control
acquisition

Figure 5-6 Device in the process of collection
5.1.1.3 Data Collection

Data collection is carried out according to the route planned in advance. For details,

see 03 Path Planning. Zoning, and Control Point Planning.

Note: If video recording mode is used, it is recommended that the collection time is
controlled within 30 minutes; if time-lapse photography mode is used, it is

recommended that the time is controlled within 60 minutes.
5.1.1.4 Ground Control Points collection(GCP collection)

(1) Align the "cross" hole of the GCP base with the control point and place the

device firmly;
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Figure 5-7 GCP collection (Align the "cross" hole with the control point)

Q) Tap "GCP collection" in the APP and wait a few seconds. When the

indicator changes from a slow flashing to a fast flashing, collect the GCP once.

6

Control
acquisition n

Tips

Do you want to collect GCP now?

Please wait...

Figure 5-8 Tapping GCP collection on the APP
(3)  After the indicator changes to slow flashing again, use the device to collect
data continuously.
(4)  After the collection of GCP by using the handheld device ends, the on-site
operation personnel shall measure the GCP by using GNSS-RTK or Electronic Total

4



N

GreenValley International LlGrlp H120 User Manual

Station.

Keep steadily when collecting GCP. There should be no people gathered around.

E & The flashing state indicates that the system has received the command to collect the
GCP. If the indicator does not flash after pressing the button, press it again.

At present, the backpack kit does not yet support the GCP collection.

5.1.1.5 Stopping Collection

(1) Move in figure-8 trajectory in the open area (for backpack kits and vehicle
kits only).

(2) Place the device on the ground or on a platform and keep it steadily in place.

3) Tap "Stop collection" in the app. Follow the prompts on the interface and
voice to stop collecting data. When the laser stops rotating, the LiDAR data will stop
collection. After the laser stops rotating, the camera will automatically stop recording.
The indicator will flash continuously and then is always on. The data will be saved.
When the progress bar for saving data disappears, the APP announces "Data saved" in

voice. You can collect data of the next project.

43



=N

GreenValley International LlGl‘lp H120 Usel‘ Mal’lual

<«

Control
acquisition 1

Tips

Stopped collection, data is being saved

Stop collection?

Figure 5-9 Stopping collection and saving data

You can also continue to collect data. For details, see section 5.1.1.2

You must wait for the indicator changing from green to rapid flashing. After the

indicator is always on, you can turn off the device.

&The camera starts recording video automatically. The manual operation is not
' required. Otherwise, color attachment disorder may occur. The camera also stops recording !

automatically when the collection ends. It is unnecessary to manually stop the recording.

For detailed information on the use of the APP, see the APP user manual.

5.1.1.6 Device Power-off

Short-press and long-press the battery button in the compartment to power the device
off.
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5.1.2 Button-based Operations
5.1.2.1 Initialization
(1) Keep the device on a stationary ground surface or platform

When the device is stationary on the ground or on a platform, try to keep the level

bubble centered.

Please refer to Section 5.1.1.2 for detailed precautions in this process.

The battery compartment of the device should be placed as close as possible to

the main unit of the handheld device. Otherwise, the camera will not start recording

automatically

(2) Device power-up

Short-press the battery for 1s and then press for 2s to power it up.

Figure 5-10 Device power-up

(3) Camera power-on

Short-press the black button O to turn on the camera. The camera screen lights up
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and the camera indicator turns light blue.

Figure 5-11 Camera power-on
(4) Device power-on

After the device power-on, the main unit button flashes rapidly. In this period, the
camera will take a selfie (there will be a clicking sound) and the indicator light will

turn on. The whole process takes about 30S.

Figure 5-12 Rapid flashing to always-on
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(5) Device initialization

Long-press the main unit green-button until it flashes. Then, release the button. Keep
the device unmoved. The laser starts initialization. After a period of time, the camera
automatically starts recording (the camera indicator changes from light blue to red).
The laser rotates at a constant speed and builds the base image. The button indicator

flashes rapidly in the whole process.

After the indicator changes from fast flashing to slow flashing, the device

initialization ends.

Figure 5-13 Long-press the button for initialization
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Figure 5-14 Starting recording on the camera automatically

The camera starts recording video automatically. The manual operation is not

required. Otherwise, color attachment disorder may occur. The camera also stops

recording automatically when the collection ends. It is unnecessary to manually stop the

recording.

5.1.2.2 Data Collection

Data collection is carried out according to the route planned in advance. See 03

Path Planning, Zoning, and Control Point Planning.

& The video collection mode supports video recording mode and time-lapsei

photography mode. Users can select as required. |
It is recommended that the collection time for video recording mode does not exceed
30 minutes, and the collection time for time-lapse photography mode does not
exceed 60 minutes. |

________________________________________________________________________________________________________________

5.1.2.3 GCP collection

(1) Align the "cross" hole of the GCP base with the control point and place the

device firmly;

48



N

GreenValley International LlGrlp H 1 20 User Manual

Figure 5-15 GCP collection (Align the "cross" hole with the control point)

(2)  Short-press the main unit button and wait a few seconds. When the indicator

changes from a slow flashing to a fast flashing, collect the GCP once.

S8
Figure 5-16 Short-pressing the green button (indicator: slow flash-> fast flash (collecting GCP); Fast

Flash-> Slow Flash (finished))

(3)  After the indicator changes to slow flashing again, use the device to collect

data continuously.

(4)  After the collection of GCP by using the handheld device ends, the on-site
operation personnel shall measure the GCP by using GNSS-RTK or Electronic Total
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Station.

Keep steadily when collecting GCP. There should be no people gathered around

GCP. If the indicator does not flash after pressing the button, press it again.

: The flashing state indicates that the system has received the command to collect the

At present, the backpack kit does not yet support the GCP collection.

5.1.2.4 Stopping Collection

Place the device on the ground or platform, and keep it steadily. Long-press the main
unit button until it flashes quickly. The laser stops rotating and the collection of the
LIDAR data ends. After the laser stops rotating, the camera will automatically stop
recording. The indicator will flash continuously and then is always on. The data will

be saved.

Figure 5-17 Camera automatically stopping recording when the laser rotation ends
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You can also continue to collect data. For details, see section 5.1.2.1.

You must wait for the indicator changing from green to rapid flashing. After the

indicator is always on, you can turn off the device.

5.1.2.5 Device Power-off

Power the battery off by short-pressing and then long-pressing the button.

5.2 Backpack Kit Data Collection

For the current backpack data collection, only the LiGrip H120 handheld rotary laser

scanner controlled by GreenValley APP is recommended.

The current backpack kit supports data collection in PPK mode and RTK mode.
5.2.1 PPK Mode

The Post Processed Kinematic (PPK) is a GNSS positioning technology used in
surveying that corrects the location data after it is collected and uploaded. It is a

dynamic post-processing surveying technology.

For more information on the use of base stations, see section 04.

5.2.2 RTK Mode
5.2.2.1 Initialization

To start collection, select an open initialization area with distinctive features. Keep the

level bubble centered as far as possible, and make it stationary and steady by hand.
Requirements:
a. Choose a steady and solid ground surface or platform

b. If GNSS signals are accessed, ensure good conditions for searching satellites

(usually greater than 20).

¢. Avoid strong electromagnetic interference in the vicinity.
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d. Do not initialize in areas with heavy pedestrian or vehicular traffic.
e. Do not initialize in open areas.
(1) Keep the device on a stationary ground surface or platform

The device is stationary on the ground or on a platform.

Figure 5-18 Placing on the ground or platform

Make sure that the terminals are aligned and plugged tightly (red dot aligning
red dot).

(2) Device power-up

Short-press the battery for 1s and then press for 2s to power it up.
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b f

i

Figure 5-19 Device power-up

(3) Camera power-on

Short-press the black button 0 to turn on the camera. The camera screen lights up

and the camera indicator turns light blue.
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Figure 5-20 Camera power-on
(4) Device start-up

After the device power-on, the main unit button flashes rapidly. In this period, the
camera will take a selfie (there will be a clicking sound) and the indicator light will

turn on. The whole process takes about 30S.

Figure 5-21 Rapid flashing to always-on

5.2.2.2 RTK Mode

The LiGrip H120 can be equipped with a GNSS module. It supports both PPK mode
and RTK mode.
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The RTK mode requires a CORS account before you can log in to the CORS network
to obtain real-time differential data. If you do not have an available CORS account,
the RTK function of the GNSS module will not be available. The GNSS module only
supports the RTK function in CORS mode.

If you already have an available CORS account, set it up as follows:

(D Move to an open area for searching satellites. Make sure that the device is

connected properly and switched on. The device is powered on after the battery is ON.

The camera needs to be switched on separately by pressing the on button.

(2 Connect App to the device corresponding to SN. The App prompts that each

sensor of the device is normal (V)

® Tap m Settings at the top right corner of the app to set the RTK link.
(@ Enter your service information (domain IP, port, account, and password).

(1) Data link: By default, it is host network.
(2) Communication protocol: By default, it is CORS.

(3) Server: Currently, there are built-in Huace server, Qianxun server, and

China mobile server. It supports the custom.

(4) Domain name/IP address: Refers to the domain name/IP address of the

current login CORS account. Servers vary with domain names/IP addresses.

(5) Port: User can select/enter different ports according to the actual CORS

requirements.

(6) Source List: Users can select/enter different source lists according to

different differential requirements.

(7) User name/password: Refers to the CORS account and password for

logging in to the server.
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RTK link

yidong

120

Figure 5-22 RTK link configuration

B Tap Submit to start to log in to the service. After the successful login, the

prompt is as follows:

e

Control
acquisition

) Camera

Ready
normal
Idle
Handheld

Video Mode

state

floating point solution

n T §.926+2.166

RTK configuration successful (Floating point
solution), please wait for fixed solution

:
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Figure 5 -23 RTK link configured successfully

After the RTK module is successfully configured, it will prompt with broadcasting

"RTK configuration is successful” in voice. At this time, the RTK indicator on the

RTK module is always on, the 4G indicator is always on, and the POW indicator is

always on. The RTK status bar will display the current RTK status and latitude and

longitude coordinates of the device (If the user sets the coordinate system, the plane

coordinate is displayed; If not, the latitude and longitude are displayed).

Figure 5-24 Indicator always on in case of successful RTK link configuration

RTK status bar: Displays RTK module real-time status information. The current RTK

states include fixed solution, floating solution and single point solution.

RTK Status

Explanation

(D | Fixed solution

Indicates that the real-time RTK module has high positioning
accuracy and the device meets the RTK data collection
requirements.

@ | Floating solution

Indicates that the satellite signal received by the RTK
module at the current location is not good and there may be
an obstruction nearby. Wait for the device to be fixed, or
move the device to an open, unobstructed area with a good
satellite signal and wait for the device to be fixed.

®) | Single solution

Indicates that the RTK module at the current location is
unable to receive satellite signals, or the satellite signal is
poor. It is recommended to configure the RTK module in an
open and unobstructed area.
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: &Before data collection, ensure that the device has sufficient storage space. Free up the :

» storage if necessary.

5.2.2.3 Starting Collection

After successful RTK configuration in the GreenValley APP, wait until the LiDAR,
Camera, IMU, Coder, and GNSS turn green \/ (red X means the module is

abnormal. In this case, check whether the device is turned on normally). Wait for the
device to search satellites. When the number of satellites is greater than 20, tap Start

collection.

Tap the "Start collection" key in the GreenValley App to enter the "New Project"
page. The GreenValley APP supports the creation of multiple sub-tasks under one
project. Set the project name, collection location, notes, and coordinate system. The
coordinate system can be selected according to the actual geographic location. Tap
OK. The new project settings are completed. Select the appropriate project file, and
fill in the actual work area information in the start collection interface. The sub-task
project is created completely. The device starts to enter the initialization state. Wait
for the APP device status to change to "Collecting". The APP prompts "device is

collecting” via voice. Then, start data collection according to the planned route.

Note: The camera can be switched on by pressing the black button. If it is unnecessary to
collect camera video, the power-on is not required. At this time, the camera status is

displayed as red x. After the collection starts, the camera will automatically start recording,

and the camera will automatically end when the collection is finished.

The video collection mode supports video recording mode and time-

lapse photography mode.

It is recommended that the collection time for video recording mode does not exceed R]|)
minutes, and the collection time for time-lapse photography mode does not exceed 60

minutes.
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& After the RTK module has been successfully configured, the RTK working state will
indicate the “RTK status”, “Current Coordinates” and “horizontal+vertical error (meters)”,
and “Number of GNSS satellites”. At this time the device is stationary on the ground, so
;there are no coordinates in the current status. The current coordinate values will beé

displayed only after the collection starts.

Outdoor

Figure 5-25 New project and sub project
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Figure 5-26 Backpack kit data collection in progress

5.2.2.4 Figure-8 (only for backpack and vehicle Kits)

When the APP announces that the device status is collecting data in voice (or check
the device status in the APP working status bar), slowly pick up the device and move
according to the planned route. Do not make significant arm movements during the
walking process. The speed should be < 1 m/s. Real-time trajectories and point clouds

can be viewed using the APP.
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Time>1min

Figure 5-27 figure-8 trajectory (imu alignment)

Note: When collecting data with GNSS accessible modules such as backpack Kkits

and vehicle-mounted Kkits, make sure to keep the device to move in ﬁgure-8 trajectory

before data collection.

5.2.2.5 Data Collection

After the movement in figure-8 trajectory ends, follow the pre-planned route to collect

data.
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Figure 5-28 Data collection according to the route planned in advance

Note: For detailed path planning, see section 03.

5.2.2.6 Stopping Collection

(1) The movement in figure-8 trajectory is performed in an open area. It takes
approximately 1 minute with a radius of not smaller than 2 m. The operation is

the same as described in section 5.2.2.4.

(2) After the movement in figure-8 trajectory, Tap "Stop collection" in the app.
Follow the prompts on the interface and voice to stop collecting data. When the
laser stops rotating, the camera automatically stops recording. The progress bar
for saving data disappears and the APP announces "data saved” in voice. Then,

you can continue to collect data in the next project.
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Tips
Stopped collection, data is being saved
Stop collection?

Figure 5-29 Stopping the recording and saving data

If you need to continue to collect data at this time, start operations directly. For details,

see section 5.2.2.3.

If you want to end the collection, switch off the reference base 10 minutes after the

collection by using the handheld device ends.

Note: When the collection stops, it is recommended to slowly place the backpack kit on

the ground or platform. Tap the Stop collection button.

After tapping Stop collection, continue to remain stationary. Walk around at

will after the laser stops rotating (the camera will automatically stop recording video

data after the laser stops the collection).

You must wait for the indicator changing from green to rapid flashing. After the

indicator is always on, you can turn off the device.
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5.3 Things to Keep in Mind

5.3.1 For Data Collection in Outdoor Scenario

(1) Keep a walking speed of 1 m/s.

(2) If you encounter moving vehicles or people during collection, change the
orientation of the unit so that the radar is facing the stationary objects. Wait for

the vehicles or people to pass and then continue along the normal collection route;

(3) If the collection scenario has too many swaying plants and trees, usually in windy
weather, avoid collecting at that time. Do not cut through areas with heavy grass

and trees.
(4) Do not follow vehicles or crowds of people for your survey.

(5) If you reach a dead end, it is recommended that you do not change the direction

of the handheld unit. Hold the tool in the other hand and then step outside.

(6) Do not collect data at times when there is a high volume of pedestrian and vehicle

traffic.
5.3.2 For Data Collection in Indoor Scenario
(1) When collecting data indoors, please walk slowly and turn at 30 degrees/second.
(2) Follow a U-turn. Do not turn on the spot.
(3) Leave the door open beforehand. Do not move during the measurement.
(4) When entering a space from another space:

On the entry, first scan the house outside in its entirety and then walk slowly
through the door. Once you have scanned the objects in the room, leave the room

or turn around slowly to leave the room in the normal way.
5.3.3 For Data Collection in Mine/Tunnel Scenarios

(1) Initialize in an open area.

(2) Move straight ahead when collecting data. This will allow the laser to scan a

wider area.
(3) Do not hold the laser too close to the ground or walls. A minimum distance of 20-
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40cm should be maintained.

(4) When collecting data in scenarios such as tunnels and mines, it is not
recommended to reverse along the original road. Make sure you collect data on
both sides of the road. That is, The data is collected once on one side. You will be

able to reduce some of the cumulative error by following an S-shaped path.
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06 Data Copy

B Introduction to the Project File

B Copying LiDAR data via APP

B Copying LiDAR data by using network cables
B Copying camera files

B Copying base station files
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6.1 Introduction to the Project Files

The project data files collected by the current device contain many items. See the
figure below. The project folder of the target data contains several subfolders that
have been collected, as well as the project.json file, where the subfolders contain the
IMG folder, the RealTimeResult folder, the .bag/.log/.rotlog/.rtk files, and the mission.

json file (recording the project information for the subfiles).

MG folder

RealTimeResult folder

— —
—lefolder D—
.bag/. log/. rotlo
— ag/ g/A e/ Subprojects/Subfolders
.rtk files
e
——{ Subfolder @ mission. json Video capture mode and
\\ o corresponding video serial number
Project | |
Folder o Attribute information of
= \ subfile start capture interface
‘&. S
— GNSS info
/1
\project. jsorl/ RTK module info
-
Project file information, including project
creation time, location, coordinate system, etc.
Figure 6-1 Project file structure
- 0420 v O Eo420EE L > 20230420184006 v C| =&
EFR E ZHR
20230420184006 —> IMG
chezail RealTimeResult
chezai3 0 2023-04-20-18-40-06.bag
|] projectjson =] 2023-04-20-18-40-06.log

D 2023-04-20-18-40-06.rotlog
D 2023-04-20-18-40-06.rtk

=] cameratm.txt

=l cameraurl.txt

[/ mission.json

Figure 6-2 Project and folder details
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6.2 Copying LiDAR Data via APP

Insert a USB flash drive into the USB port of the device. Tap a project in the project
list. The system prompts to copy the project to the USB flash drive. You can also
long-press to select multiple projects and tap Copy to copy the data to the USB flash
drive. A progress bar will be displayed during copying. Wait until the progress bar
reaches 100%. The message "Project copy successful" will then appear. Tap OK and
then remove the USB flash drive.

Engineering Control Engineering
n  management management

ﬁl-

Project copy successfully

Figure 6-3 Copying data via APP

For more details about the copy on the APP, see the APP user manual of

GreenValley.

6.3 Copying LiDAR Data by Using Network Cables

Insert the battery and power the device up. Connect the Lemo port end of the data

transmission cable to the LAN port, and the other end to the computer.
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Enter the URL "\192.168.1.200" on the computer to access the internal storage space
of the device. Open the "share" folder. Go to the custom project directory or the folder
named by time, and copy all the files to complete the data export.

‘-5 LAM 2 Properties » | Internet HHWERER 4 (TCP/IPv4) Properties bt
Networking  Sharing General
Connect using: You can get IP settings assigned automatically if your network supparts
- this capability. Otherwise, you need to ask your network administrator
@ Intel(R) Wi-Fi 6 AX201 160MHz #2 for the appropriate IP settings.
Corfigure... () Obtain an TP address automatically
This connection uses the following tems: @ Uge the following IP address:
E Microsoft PS5 8 P N a IP address: 192 .168 . 1 .99
5 Microsoft ISR RIS A TEILE S
vl ’3]'-}1905 SRR Subnet mask: 255 . 255 .255 . O
A BRI Cew |
L] g Microsoft fedsfiBRes 5 0a ik 22 h N
4 Microsoft LLDP HisiBZ0iE &
ain DNS server ress automatically
5 Intemet Bl 6 (TCP/PYE) v Obtain DNS server address automaticall
< > @Usg the following DMNS server addresses:
i L = Preferred DNS server: l:l
Install .. Uninstal Properties
ERIEH Irtemet i ﬁmiﬂx%%éﬂﬁ’ﬂr tapoles
thas AHETRRHEE SR s RiE o [ validate settings upon exit
Advanced. ..
Cancel
0K Cancel

Figure 6-4 IP settings

If username and password are required, enter the following information:
Username: share

Password: 111111

|_"Imemet > 192,168.1.200 > share > Internet » 192.168.1.200 > share » 0525 » |"ZInternet > 192.168.1.200 > share » 0525 > 20230525185256 *

Name Name ' Name h Time Type Size
0525 |:>_ 20230525185256 l::> IMG fil

a 20230525185043 Real TimeResult e

0524982 20230525191426 1 2023-05-25-18-52-56.bag file K
082 20230526092945 2023-05-25-18-52-56.0g I 8 KB
50230523 20230526093113 2023-05-25-18-52-56.rtk 20, TK file 2KB
202305221 20230526100010 missian,json 2023/5/25 18:54 ISCN il 1KB

1] projectjson L

Figure 6-5 Copying project file via LAN port
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6.4 Copying Camera Files

(1) Open the mission.json file under the copied project data directory. It
contains the subproject folder information and the names of the video files

corresponding to the subproject file.

L
s = = O x
= mission.json X {
L &
{

"mission _name": "2@©230524110254",
"project_name": "@524982",
"mission_properties": {
"collect_temp": "15",
"collect weather™: "sunshine”,
“video url": [
"/VID_28230502_180912_06_003.mpa",
*/VID 20230502 180912 10 603.mpa™

1
"collect_environment": "outdoor”,
“collect_person”: "null",

"camera_mode”: "video",
“"collect address™: "null”,
"collect timezone": "Asia/Shanghai",

"collect picture": "",
"collect time": "2023-05-24-11-02-54",
"collect_mode": "bear"

Figure 6-6 mission.json recording the video name of subproject

(2) Use a TypeC-USB cable to connect one end to the camera's TypeC port and
the end to the computer's USB port. Power on the device by pressing the battery. At
this time, the camera is in USB flash drive mode. Copy the corresponding video file.

(Copy video files with the prefix of VID)

> U (F) » DCIM » Camera0i

Name Time Type Size

|¢! viD_20230502_175612_00_001.mp4 2023/5/2 17:57 MP4 file 679,480 KB
|e! viD_20230502_175612_10_001.mp4 2023/5/2 17:57 MP4 file 675,840 KB
le! viD_20230502_175822_00_002.mp4 2023/5/2 18:04 Mp4 file 2,712,590...
le! vip_20230502_175822_10_002.mp4 2023/5/2 18:04 MP4 file 2,703,360...
&l VID_20230502_180912_00_003.mp4 2023/5/2 18:24 MP4 file 6,943,308...
o] VID_20230502_180912_10_003.mp4 2023/5/2 18:24 MP4 file 6,922,240...

Figure 6-7 Copying the corresponding video data recorded by the camera
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&Note: The miSSiOIl.jSOIl file in the subproject folder records the corresponding

video file names of the project! Only the two video files starting with VID should be copied.

The copied camera files can be moved to the IMG folder in the subproject folder or :

moved to the .bag files under the same sub-folder.

________________________________________________________________________________________________________________

6.5 Copying Base Station Files

6.5.1 Copying Base Station Files

Use the data cable to connect the physical base station device and download the

reference station data (PPK mode).

Figure 6-8 Base station data copy in PPK Mode
6.5.2 Downloading Virtual Base Station Files (Applicable in China)

It is recommended to use Google Chrome to open the LiCloud platform (URL:
https://licloud.lidar360.com/#/)After registration, log in to the account.

Figure 6-9 LiCloud login
After logging in, tap Green Soil Cloud Trace to view the type of base stations used by
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