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Preface

Manual Use

This user manual describes the operation process of H120 from assembly, acquisition,

solution, multi-engineering splicing and so on.
Scope of Application
This use applies to H120 products.

Security Technology Tips

Note: Please read carefully the places that need to be paid attention to

when you operate.

Warning: If you do not follow the requirements, it may cause device
damage, data loss, incorrect data, system crash, etc., please read it

carefully.

Liability Waiver

Before operating the equipment, you must carefully read this manual, which will help
you to use this product better. The company shall not be liable for the damage caused
by your misoperation of this product due to failure to operate this product in
accordance with the requirements of the operating manual, or failure to correctly
understand the requirements of the instruction manual. The company is committed to
continuously improving product functions and performance, improving service
quality, and reserves the right to change the contents of the instruction manual without
prior notice.

We have checked the consistency of the content stated in the printed matter with the
hardware and software, and then do not rule out the possibility of deviation, the
pictures in the instruction manual are for reference only, if there is any discrepancy
with the actual product, please refer to the actual product.

The settings of the camera are preset by us and must not be changed by ourselves,
otherwise there may be no video files, color attachment disorder, no color attachment,

etc.




Your suggestions

If you have any suggestions and comments on this manual, please contact us, your

feedback information will greatly improve the quality of our manual.
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01 H120 Overview

This section describes:
B Product introduction

B SLAM overview

B Applicable environment
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1
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1.1 Product introduction

The latest handheld laser 3D scanner that uses SLAM algorithms to work even where
there is no GNSS signal, GreenValley International’s LiGrip H120. It can be widely
used in topographic surveying and mapping, forestry survey, indoor and outdoor
integrated surveying, earthwork surveying, facade surveying and mapping and other
fields.

The H120 backpack kit supports GNSS signal access and can directly acquire point
cloud data with absolute coordinate data.

The schematic diagram of the H120 equipment is as follows, the main equipment is
the equipment host, equipment battery box, B58 battery, camera, and related

accessories.

0 o v

((( Lidar

Green wave

Power cord

o O (»

GNSS CAM MAIN

Figure 1-1 Handheld device host diagram Figure 1-2 Handheld battery box

@ ) Battery compartment power on button

.................................... B58 battery

Figure 1-3 Self-developed battery

Black button: Power on and off button

Red button: End recording key

Figure 1-4 Insta 360 camera
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Figure 1-5 Backpack kit
1.2 SLAM overview

SLAM, Simultaneous Localization and Mapping, instant localization and map
building. Starting from an unknown location in an unknown environment, locate its
own position, attitude, and movement trajectory through sensor observation, and build
a map according to its own location. Locate itself based on location estimation and
maps during movement, that is, real-time positioning complements map construction.
Simple understanding: multi-frame point cloud data is collected during the moving
process, and the SLAM algorithm analyzes and identifies the point cloud data frame
by frame. The last two frames swept object A at the same time, and the point cloud
data of object A in the two frames was analyzed to determine that it was the same
object A, and the data of the two frames before and after were stitched accordingly.
The entire map construction is formed by flattening frame by frame.

Therefore, when the SLAM algorithm has poor recognition ability, it determines that
the A object in the previous frame and the B object in the back frame are the same
object, and they are stitched together, and the stitched image is divorced from the
real situation.

This also requires sufficient feature points in the environment. In an empty
playground, where two frames cannot be stitched together, they can only be stacked
here, the point cloud image becomes thicker, the three-dimensional image is not clear,
and the quality decreases.

According to this principle, the SLAM algorithm will accumulate errors as the

number of point cloud frames increases, and the errors will become larger and larger.

3
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We recommend: if you need to attach color you need to stop the project within 15

minutes, without a camera you need to stop the project within 30 minutes, then

Reopen a project to avoid problems caused by the accumulation of errors.

1.3 Applicable environment

Operating temperature: -10°-40°

Waterproof and dustproof level: IP54

Applicable environment: Since SLAM depends on features, it is suitable for areas

where features are more obvious. Unadapted to the scene where the characteristics are

not obvious, empty, with a large traffic flow, shaking leaves and flowers.

Scenarios that do not apply

numbering | description Scene picture remark
Figures  with For example:
1 inconspicuous smooth
features tunnels
For example:
2 Empty place open flat
land, roads
National
highways,
Heavy bustling
] traffic of commercial
vehicles streets with a
and people large flow of

people,

intersections
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Swaying
4 leaves

flowers

and

| Windy parks,

wooded areas
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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

10

1. Handheld device host*1

Used for lidar, IMU, video files, GNSS data.

2. Handheld device battery case*1

It is used to store LiIDAR, IMU, GNSS data, and send control instructions.
3. Back Strap*1

Easy to carry the battery compartment.

4. Main unit power cord*1

It is used to supply power to the host and transmit data during acquisition.
5. Data transmission cable*1

Used to copy the acquired raw LiDAR, IMU, GNSS data.
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6. B58 battery*1

Used to power the entire device.

7. Laser scanner protective cover*1
Used to protect LIDAR equipment.

8. Battery charger*1

To charge the battery.

9. USB flash drive*1

The transferred data used for copying.
10.Shipping box*1

For storage and transportation of equipment.
11.Backpack kit (optional)
Backpack kit with GNSS device.

2.2 Equipment assembly

2.2.1 H120 assembly

eenvalley

-
LAN
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Figure 2-2 The host power cable is connected to the handheld device console and the battery

compartment (MAIN port)
&One section of the host power cable is connected to the handheld end, and one end is

i connected to the MAIN port of the battery box. Pay attention to the insertion of red dots to !

red dots, and there is a clicking sound when the insertion is successful.
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Figure 2-4 Assembly is complete

2.2.2 Backpack kit assembly

(1) Backpack kit composition

> GNSS antenna

The top screw is used to

secure the handheld end

The bottom screw is used to

secure the battery compartment

Figure 2-5 Backpack kit composition

(2) Assembly of backpack kits

10
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o

i | \ A

.

i'. é

Figure 2-7: Disassembling the dot base
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Figure 2-8 Fully withdraw the telescopic rod and tighten it

The telescopic rod must be fully withdrawn, if it is not fully withdrawn, then the

measurement is inaccurate.

Figure 2-9 Hold the bottom to the top insert and tighten the screws

12
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&When installing a backpack Kkit, it is best to have two people install it together to

i ensure the safety of the device.

At this point, the backpack kit is assembled.

13
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CHAPTER

3

03 Path Planning, Zoning, Control Point

Planning

Path planning for outdoor scenes
Path planning for indoor scenes
Strip scene path planning

Mine path planning

Forestry path planning

Regional division

Control point planning

14
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Good path planning, zoning and control point planning are the keys to

acquisition success.

3.1 Closed loop

Closed-loop can greatly improve the reliability and accuracy of data, so when

conditions permit, take a closed loop as much as possible.

4

3 P X 7

Figure 3-1 Closed loop

As shown in the figure above, buildings 1, 2, and 3 are the objects to be scanned, and
it is recommended to start scanning from 1 instead of 2. Before starting the scan, plan
the scanning route, according to the above rules, the driving route of the scene scan is
(DE@)B)HG)(6)(7) or (5)(O)NTHAN(1)(2)(3).

When closing the loop, it is necessary to walk an extra 5-10 meters to ensure that the

program closed-loop recognition is correct (Figure 3-2).

Figure 3-2 Correct Closed Loop

The following is an example of a closed loop of errors:

15
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Figure 3-3 The closed-loop distance is not enough

Figure 3-4 Closed-loop area error

3.2 Outdoor scene path planning

Closed-loop is an effective way to improve SLAM accuracy, so when conditions
permit, try to take a closed loop, which can effectively reduce control points and
improve accuracy.

The end can close the loop, have a beginning and an end, and can also improve the

accuracy of the point cloud.

Figure 3-5 Outdoor path planning

16
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3.3 Indoor scene path planning

Indoor can walk a closed loop, try to walk a closed loop.

Figure 3-6 Indoor path planning

To collect multi-storey data, for example, if there are 5 floors in total, you can
measure floors 1-3 and then floors 3-5 to ensure that there is at least one overlapping

area on the first floor.
3.4 Path planning for strip scenes

When collecting roads, tunnels, mines, electricity, etc., it is not recommended to go
back (unless necessary).

When collecting a wide road, it is recommended to collect one side, you can reduce
part of the accumulated error by taking the S-shaped method, if the accuracy

requirements are high, it is recommended to lay a control point at 50m.

Figure 3-7 Path planning for a strip scenario

&If the traffic and people flow are large, then it is recommended to do it at night when

the traffic and people flow are small, such as 12 p.m. to 6 p.m.
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&Note: Be careful with ribbon scenes! Never place control points on a straight line, be

: sure to measure control points on the left and right sides of the strip scene.

3.5 Path planning of mine caves

If the path planning of the mine can be closed-loop, try to close the loop. If the loop
cannot be closed, control points need to be laid and the measurement time should be
controlled within 30min (if there is no light in the mine or the light is dim, and the
camera has little effect, we recommend turning it off to improve the single operation

time).

3.6 Path planning for forestry

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

Path planning for the collection area, the purpose of route planning is to collect all the
information of the trees, while reducing data redundancy, for the 30m*30m sample
area, if the trees are more dense, use the path planning shown on the left side of the
figure below, if the trees are sparse, you can use the path planning shown on the right

of the figure below.

30m

@)

30m

— 30m

Figure 3-8 Path planning (densely wooded: left, sparsely wooded: right).

3.7 Area division

If the survey area cannot be measured in one sortie, then the measurement area needs
to be divided. The division principle is as follows:
(1) The measurement time of each area is controlled within the specified time;

(2) Maintain a 10-20% overlap rate per region;

18
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(3) There should be enough features within the overlapping areas;
(4) If absolute coordinates are required, it is recommended to ensure 3 or more

control points in the overlapping area.

Figure 3-9 Area division

3.8 Control Point Planning

In areas with good GNSS signals, the H120 backpack kit does not need to hit
control points. However, some scenarios, such as areas with poor GNSS signals
(between high-rise buildings, alleys), areas without GNSS signals (underground
corridors, underground parking lots) and other areas, need to lay a certain

number of control points to ensure the accuracy of the point cloud.

The control points need to be evenly distributed, and the circles in the figure below
represent checkpoints (the role of checkpoints is used to verify the accuracy of the
point cloud in the later stage), and the triangle represents the control points, evenly

covering the entire measurement area.

A A
o o o
A A

Figure 3-10 Control points evenly distribute the measurement area

19
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Control points are strictly forbidden to be 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, and here is only to highlight the
difference in accuracy brought about by different control point densities and

closed loops.

Table 1 controls point density and accuracy

Medium error in
Control mode \ medium error Error in plane/cm ]
elevation/cm
Straight line, 50m one control point 6.15 6.19
Straight line, 100m one control point 6.99 12.29
Closed loop, 50m one control point 3.98 6.06
Closed loop, 100m one control point 5.15 10.65

20



N

GreenValley International LlGrlD H 1 20 USGI‘ Manual

CHAPTER

4

04 Base Station Erection

Only the backpack kit requires a reference station. Third-party base stations can be
used.

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 (if this service is

available)

APP operation methods

21
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The base station can use any brand of GNSS equipment

4.1 Setting up PPK Base Stations

4.1.1 Base station assembly

For more information on the use of base stations, please refer to the user manual

of the base station.

4.1.2 Base station setup

Base station erection needs to be erected at a known point, and its requirements for
base sites are as follows:

(1) The ground foundation is stable, which is convenient for the erection and
operation of the base station;

(2) The field of view is wide, and the height angle of obstacles around the field of
view should be less than 10°~15° to ensure that the satellite signal is not affected;

(3) There should be no objects in the vicinity that strongly reflect the satellite signal
(such as large buildings, etc.);

(4) Stay away from high-power radio emission sources (such as TV stations, radio
stations, microwave stations, etc.), and the distance should not be less than 200m;
Stay away from high-voltage transmission lines and microwave radio signal

transmission channels, and the distance should not be less than 50m.

Figure 4-1 Base station erection

22
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4.1.3 Measuring height of the instrument

Instrument height = height from the ground center point erected by the base station to
the measurement marker. For example, the flag position measurement shown in the

red box in Figure 4-3.

Figure 4-3 The instrument is positioned in high quantities

Measure the height of the instrument with a steel tape measure from 2 directions, and

if the error is less than 3mm, take the average value to calculate the antenna height.

4.1.4 Static recording

10-15 min before lidar data acquisition, start static acquisition.
Static acquisition is completed approximately 10 minutes after the end of laser data

acquisition.

23
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&Note: Before handheld data collection, the base station should be set up and recorded
at least 10 minutes in advance. At least 10 minutes after the end of handheld acquisition,
! stop recording data and turn off the base station, that is, the base station data must fully :

cover the time of handheld measurement.

4.1.5 Data transfer

Copy the base station data file, and if necessary, convert the static format of the

GNSS receiver of each manufacturer to the common Rinex format (O file, P file).

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 --> Create Virtual Station --> OK.

You will be prompted to enter the task name (confirm the coordinate system), and

finally create it successfully.

Equipment Working State Create Virtual Station

Tips Taskname ‘20230.&30—1
L

Do you need to set up a virtual station?
Time Period | 1 hour

e G
CANCEL OK Reference coordinate system @ WGS84 O cs2
000

Cancel ok

Figure 4-4 Set Virtual Base Station in app

After scanning, tap Settings --> Base Station --> Stop virtual base station --> OK.

24
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After stopping, the app will generate a base station record on the LiCloud backend.

409.96 M/ 7 G @ 0Credits

MI

o 0 (bmg

GreenValley

Base Station Data Virtual Base Station Virtual Base Station(FindTrace) HuaCePPK(During testing) Sixents

+ New

Project Creation

Start Time
Name

Result File

Stop Time Update Time Project Status Operation

Time

GVWHGH

22003001T

5

168249233

5135

GVWHGH2200300

2023-04-26 14:58 2023-04-26 15:01 2023-04-26 2023-04-26 Succeeded

Longitude Latitude Height State

114.509881 30.549537 100 Succeeded

Figure 4-5 Virtual base station data download

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.

25
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OS Data Collection

B Data acquisition

B Data collection considerations

26
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At present, it supports button-based data collection and supports APP data collection.
And when using the button to collect, the APP can display the current equipment
status, real-time point cloud, and the number of satellites. When using the APP to

collect, it can also be operated with a button.

1 it if necessary.

If you want to delete video files, it is recommended to use the formatting feature of the Insta

360 camera itself to do all at once.

5.1 Button-based

5.1.1 Initialization

Region selection requirements for initialization:

(1) Choose a smooth ground or platform;

(2) If GNSS signal access is required, then ensure that the search for stars is good,
generally more than 20;

(3) Do not have strong electromagnetic interference nearby;

(4) Do not initialize in places with a lot of people and traffic;

(5) Do not initialize in an open area.

(1) Place the equipment on a stationary ground or platform

27
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Figure 5-1 Placed on the ground or platform

The device battery compartment should be as close as possible to the handheld

device host, otherwise the camera will not automatically start recording

(2) Power up the device

The battery is powered on after a short press of 1s and a long press of 2s.

Figure 5-2 Power up the device

(3) Turn on the camera

Press the camera black button O shortly, the camera screen will always turn on,

and the camera indicator will turn light blue.

28
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Figure 5-3 Turn on the camera
(4) After the device is powered on
The main unit button flashes rapidly, during which the camera takes a selfie (there

will be a clicking sound) and the indicator light changes to a solid state. The whole

process takes about 758S.

Figure 5-4 Fast blinking to solid light
(5) Device initialization
Long press the host button to flash and then let go, keep the equipment strictly still,
the laser initialization rotation about two and a half turns to stop, after a period of time
the camera automatically starts recording (the camera indicator light changes from

light blue to red), the laser rotates at a uniform speed, constructs the base map, and the

29
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button light flashes quickly throughout the process.

After the indicator flashes from fast to slow, the device is initialized.

Figure 5-6 The camera starts recording

The camera starts recording video automatically, and there is no need to start

recording manually, otherwise there will be color attachment disorder.

5.1.2 Inertial Alignment (Backpack Kit).

Wait for the device to search for stars, you can use the handheld APP to check the

30
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status of GNSS (APP interface will display the status of the satellite, the interface
shows the satellite status is green \ that is, the normal state, if the device cannot
receive satellite signals, the satellite status is red x; When the number of satellites is
greater than 20, slowly pick up the device, please walk a "8" route, the time is about 1

minute and the radius of detour not less than 2 meters.

Time>1min

Figure 5-7 Inertial Alignment (Around 8).

5.1.3 Data Collection

Data collection follows a pre-planned route.
Acquisition time: If you want to record a video, it is recommended that the collection
time be controlled within 15 minutes, or if you do not record a video, it is

recommended that the time be controlled within 30 minutes.

5.1.4 Collecting Control Points

(1) Align the "cross" hole of the dot base with the control point and stabilize the
device;

(2)  Short press the host button, wait for a few seconds, and the light will change
from slow flashing to fast flashing for one time;

(3) The light flashes slowly again, then slowly pick up the device and continue to

collect forward;
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Figure 5-8 control points

Keep it strictly still when you are packing, and do not gather people around.

&To have a flashing state, it means that the system has received the command to hit

 the dot, if the button is pressed, but not flashing, please press it again.

At this stage, the backpack kit does not support dots, and it will be supported

later.

(4)  After the handheld dotting is over, the position of the dot should be measured
by the fielder (can be measured using GNSS-RTK, total station, etc.).

5.1.5 Stop Collection

(1) Wrap around 8 in an open area, as described in Section 5.1.2 (only backpack
kits need to wrap around 8).

(2)  After circling 8, place the equipment on the ground or platform, keep it in place,
press and hold the host button until the flash and let go, the laser stops rotating, and

the lidar data stops collecting. After the laser stops rotating, manually press the
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camera red button to stop the camera recording, the light continues to flash quickly

| ——

Figure 5-9 Stop the laser before stopping the recording camera

If it is necessary to continue the collection at this time, proceed directly from section
5.1.1 (5).
To end the acquisition, turn off the fiducial station 10 minutes after the handheld

acquisition ends.

The laser must be turned off and then the camera, and the order cannot be

reversed. The camera red button is the end recording key, the black button is the power

on and off button, don't press it wrong.

You must wait for the green light to change from fast blinking to solid before

turning off the device.

5.1.6 Power down the device

Press and hold the battery button to turn off the power.
5.2 App-based

(1) The advantages of APP data collection

@ Voice(audio) broadcast

Accurately understand the status of the current device and solve the problem that the

green wave button flashes clearly when hitting the dots.
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(@ Customize the project name

You can easily distinguish the data of different sorties by the project name.

® Onssite live records

The condition of the measurement area can be clearly known by taking photos, which
is convenient for insiders to understand the actual situation of the scene and adjust

SLAM parameters.

@ Real-time point cloud

You can view the current scan data, range, measured area trajectory, etc.

(® Data can be copied via USB

No need to go back to the industry and copy again, you can copy data on site.

Especially for desktops, LAN ports are inconvenient.

® Engineering data can be deleted through mobile app

Solved the problem that if the data is found to be full, you need to connect to the
computer to delete it.
(2) APP requirements for mobile phones/tablets
Currently only Android is supported, the system requirements are as follows:
Android version: The system version is greater than 7.0
Memory requirements: RAM greater than 4GB
Storage: More than 1GB
(3) WIFI and password

&SSID: LiGrip-****, the last 4 bits are the last 4 bits of the device SN number

: Password: greenvalley

5.2.1 Register, login and bind to the device

Refer to the GreenValley APP user manual
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5.2.2 Control acquisition

Click the Start Collection button at the bottom of the interface, fill in the basic project
information on the "New Project" page, and submit. When the APP device status
changes to "Collecting", when the APP voice prompts "The device is being collected",
and the number of satellites is greater than 20, you can slowly pick up the device,
circle 8, and start data collection according to the planned path.

When the APP is operated, the initialization, inertial guidance alignment, and
acquisition precautions of the handheld end are consistent with the button-based

operation mode.

Figure 5-10 Data collection in progress

5.2.3 Ground control points collection

Align the crosswire with the control point, click the "GCP collection" button on the
APP, follow the page prompts and voice broadcast to perform the dot operation, and
when the status changes to collection again, you can slowly pick up the device to

continue the collection.

: &The backpack kit does not support the “GCP collection” function, if the star search !
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in some areas is not good, it is recommended to use the handheld mode for collection and

Tips

Mz,

Do you want to collect GCP now?

Please wait...
NO

Figure 5-11 GCP collection

Coordinate acquisition of control points refer to Section 5.1.4.

5.2.4 Stop Collection

@® Wrap around 8 in an open area in the same way as button-based step 5.1.2 (only

wrap 8 is required for backpack Kits).

@ Click the "Stop Collection" button of the APP and follow the interface and voice

prompts to stop collecting data. When the laser stops turning, manually stop the
camera recording. When the progress bar of saving data disappears, APP voice

announces "Data saved" and can continue to collect the next project.
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Tips

Stopped collection, data is being saved

| Stop collection?

Figure 5-12 Stop collecting and saving data

5.2.5 Power down the device

Click the "shutdown" button on the control interface of the GreenValley APP, prompt
"restart or shutdown", click "restart", at this time the LiGrip host will restart operation;

Click "Shut down" and the LiGrip host will shut down.

5.3 Data Collection Precautions

5.3.1 Precautions for outdoor scene collection

(1) The walking speed is maintained at 1m/s;

(2)  When encountering a moving vehicle or person during acquisition, turn the
direction of the device so that the LiDAR is towards the stationary object; Wait for
the vehicle or personnel to leave, and then resume the normal collection route;

(3) If the scene collected has too many shaking flowers and trees, it is usually said
to be windy weather, and you should try to avoid collecting at this time. Do not walk
in lush areas;

(4) Do not follow vehicles and crowds to measure;

37



&N

GreenValley International LlGrlD H 1 20 User Manual

(5) If you encounter a dead end, it is recommended that the handheld device not
change its orientation, and take the instrument out with your backhand;
(6) Avoid periods of large crowds and vehicles when collecting.

5.3.2 Precautions for indoor space collection

(1) When collecting indoor space, please walk slowly and control the turning speed
at 30 degrees per second;
(2) Turn during the collection process, please take the U-shaped route, and it is
forbidden to turn in place;
(3)  Open the door ahead of time and do not move while measuring;
(4)  When entering one space into another:
When entering, scan the house as a whole outside, and then slowly enter the
door. After scanning the objects in the room, exit the room, or exit the room

by turning slowly and normally.

5.3.3 Precautions for data collection in cave/tunnel scenes

(1 Initialization is initialized in an open location;

(2)  When collecting, it should be charged directly in front so that the laser can scan
a larger range;

(3) Do not let the laser get too close to the ground or wall, at least 20-40cm away;

(1) When collecting tunnels, mines and other scenarios, it is not recommended to
go back, and it is also recommended to mine on both sides of the road, and part of the

accumulated error can be reduced by taking the S-shaped way.

5.3.4 Carrying kit collection considerations

(1) It needs to be kept strictly immobile during initialization, and it is
recommended to place it on the ground and platform;

(2) The initialized area remains good for star search, greater than 20 stars;

(3) The backpack kit does not support dotting;

(4) When collecting, pay attention to the top obstacles to ensure the safety of the
equipment;

(5) When entering a narrow space from a spacious space, walk slowly sideways to
ensure a smooth transition of features.

(6) If it is a no/weak GNSS signal area, it is recommended to use handheld mode.
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06 Data Copy

Cable-based copy of lidar data
APP-based copy of lidar data

Copy of camera files

Base station file copy
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6.1 Cable based lidar data copy

The battery box is plugged into the battery to power on, the Reimer port end of the
data transmission cable is connected to the LAN port above the battery box, and the
network port end is connected to the computer.

IP address: 192.168.1.99

Subnet mask: 255.255.255.0
Enter the URL "\192.168.1.200" at the computer network to enter the internal
storage space of the device. Open the "share" folder, go to the custom project
directory, or under the folder named by time, copy all the files in it, and complete the
data export.

&

4 & > ControlPanel > Network and Intemet > Network and Sharing Center ALY

al ) Internet HIAR7E 4 (TCP/1Pva) Properties x

General Networkng  Sharng General

Comnectusng
& ) WA 6 4001 160V 2

Configure

i

® Use the folonng I addeess:
Pac B2 6. 1 %

Supe 255 255 255 0 |

HE)
i £ (CRPvg
G
Lop

LOP {ENiER:
i 6 (CPPYS)

Descrpion

2Bl riene (ie BRI HFHE
@roperes || @osabie | | ogrone B e Y v

Figure 6-1 IP Settings

If you need to enter a user name and password, enter the following

information:
Username: share

Password: 111111

| ] 2022-08-26-15-56-38.bag 2022/8/26 16:02 BAG 3Z{t 428,379 KB
E 2022-08-26-15-56-38.log 2022/8/26 16:02 STASSTRY 138 KB
2022-08-26-15-56-38.ply 2022/8/26 15:58 3D Object 246 KB
| ] 2022-08-26-15-56-38.xyz 2022/8/26 15:58 XYZ 3744 9 KB
J cameratm.txt 2022/8/26 15:57 AT 1KB
E cameraurl.txt 2022/8/26 15:57 ASTRY 1 KB
B location.txt 2022/8/26 16:01 ST 1 KB
<) params.json 2022/8/26 16:02 JSON 3Z4% 1KB

Figure 6-2 Engineering data
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6.2 APP-based copy of lidar data

First of all, insert a U disk on the USB port of the host of the device, click a project in
the project list, and you will be prompted to copy the project to the U disk; You can
also long press to select multiple projects and click "Copy" to copy the data to the
USB flash drive. There will be a progress bar during the copying process, wait for the
progress bar to complete, display "Project copy successfully" after the copy is

completed, click OK, and then pull out the U disk.

LiGrip Device Manager

Test001

&£
2

£
e
£
1
£
1
&£

| =
Cancel copy(2) Deletel(2)

Figure 6-3 APP copies data
6.3 Copy of camera files

(1) Open the params.json file under the copied project data directory, which contains

the project information and the corresponding video file name of the project.
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| params.json -

{
"timezone first": true,
"project_ name": "08251",
"project properties": {
"collect_temp": "1,
"collect weather": "sunshine”,
"video url": [
[ '/vID_20220706 040953 00_049.mp4" |
1,
"collect_environment": "indoor”,
"collect person": "1",
"collect address": "1",
"collect timezone": "Asia/Shanghai”,
"collect picture": "",
“collect time": "2022-08-25-14-57-34"
}
}

Figure 6-4 Params.json records the name of the video recorded by the project
(2) Use a USB cable to connect to the computer, turn on the battery power, at this
time the camera is in U disk mode, copy the corresponding video file. (Copy the mp4

starting with VID).

&The camera file and the bag file must be stored in the same directory, and different

projects must be stored in separate folders.

6.4 Base station file copy

Refer to Section 4.1.5 and Section 4.2.
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07 Data Processing

Data preparation
LiFuser-BP new project
Project processing

GCP adjustment

Data quality judgment
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The GNSS data below contains the data of the backpack kit

7.1 Data preparation

(1) GNSS base station data:
I. Field GNSS receivers collect static data (if any);

II. Base site coordinates and high antenna phase (if any);

If necessary, static data needs to be converted to standard RINEX format (o file

and p file).

(2) Lidar data: bag files.

(3) GNSS mobile station data: log file (if any).

(4) Camera data: the mp4 file corresponding to the bag package, no need to modify
the suffix of mp4 to insv;

(5) Absolute world file of dot location (txt file).
7.2 LiFuser-BP New Project

The H120 data processing uses the LiFuser-BP developed by GreenValley i

7.2.1 Importing Original Data

Tap New -> Backpack.
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©

New

Untitled - LiFuser-BP

Create New Platform

N
)

Open

Close

Batch Backpack

Options '

Account <>

Base Download Qg
Merge

About | Projects

License

Help

Figure 7-1 New backpack project
Set the lidar bag path and video file path (it is recommended to create a new IMG

folder, and place the captured video file .mp4 in the IMG file).

- New Project Wizard

Configure Project Raw Data

Please set the raw data path(s) and type.

I Laser File(s): ] C: Woais, 20/2023-05-17-16-04-25. bag
Camera File(s) Directory: lc:a 2023051 7150425/ ING
Camera Type: Cam I v

Figure 7-2 Setting .bag and .mp4 path
7.2.2 GNSS Configuration (for backpack Kkits, vehicle-mounted Kits, and

airborne Kkits only)

Configure GNSS mobile station data and base station data (if no GNSS data is
available, deselect "Process GNSS"). On the GNSS configuration page, you can
flexibly select according to the base station mode in the LiGrip H120 data processing.
7.2.2.1 PPK Mode

In GNSS mode, select Differential GNSS, select the .log file in the subproject file for
mobile station data. Select the RINEX format for base station data, and enter the OBS
file of the base station. The rest of the files can be read automatically by the software.

Select the manual input in positioning mode, and manually enter the coordinates of
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the base station and antenna height in PPK mode. Then, tap Next.

& New Project Wizard

Configure GNSS Data

Flease zet GNSS3 Data, which can provide information for the absolute georeference. This page could be skipped if GNSS is not avallable, then the
results vill be caleulated in a local coordinate system.

v| Process GHES
GNSS Process Meds
External Input e Differential GN3Z Internal
Rover Data

Log Fila: C: .« TA/20230517150426/2025-05-17-15-04-25. log

Base Statien Data

LiTrace RTCMZ/GVRTCHZ Hovhtel o RINEX
Base (0BS) : Cofummes "o 0 1 hms oo bs "2020M 97 E10020230100322. 230
Base (HAV) : C: /M- ™ e - wn §u ',/ 1/ LRITI020230100322, 230
Base (GNAV) -Optional: C:/7 #= &7 vg mm’ia’ /3733 %/LE10020230100322. 230

Base (CHAV) -Optional: Ci./ 7725 AS73/Ineim 1, /e sls/ 230G 3/L E10020230100322. 23C

Location Mede: From Header e Narmal Select frem Faverites
Unit: Decinal Degrees (dd. dddddddddd) ® DD:MN:S8838

Latitude: Horth | % =A782

Longitude: East |12t 20 T oar. 7162l

¥G584 Ellipsoidal Height(m): « 251

Anterma Height(n) : cean3 Projection Transformation Save to Favorites

Hext Cancel

= I R

Figure 7-3 Configuring mobile station and base station data

It should be noted that the coordinates of the base station must be entered
correctly and the antenna height must be the same as the actual measurement.

If there is no GNSS signal access throughout the field collection process,
such as in mines, tunnels or indoors, there is no need to set the GNSS-related
options.

7.2.2.2 Virtual Base Station Mode

At present, the data processing of the LiGrip H120 virtual base station mode includes
two methods: Green Soil Cloud Trace and RTCM3/GVRTCM3.

(1) Green Soil Cloud Trace (batch processing is not supported at the

moment)

The Green Soil Cloud Trace function is applicable to the virtual base station data

set up by users in the GreenValley App.
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The main advantage of Green Soil Cloud Trace function: Users do not need to
log in to the LiCloud platform. Users can directly use the LiFuser-BP software to

download the virtual base station data and solve it. It features simplicity, ease of use,

and efficiency.

&Note:

This function does not support Batch Processing at the moment.

@ When using this function, you need to log in to your LiCloud account in

the account settings, and you will be prompted '"Login successful! Select the
virtual base station preference option.

3 Make sure that the account for downloading base station data and the

account for setting up base station is the Same!

@ Please make sure there are enough points in your LiCloud account, BP

software will cost you a certain amount of points when you use Green Soil Cloud

Trace for processing.

Type Steps LiTrace operation result

The user sets up a virtual base station in the

@ GreenValley APP, and logs in to the LiCloud account
1 @ and checks the priority of the virtual base station
©) when the BP software solves it. At this time, the BP

software will give priority to downloading the

virtual base station and bring it into the solution;

@ If the virtual base station is set up in the APP, but
(@) X Unchecked virtual base station priority the virtual base station priority option is not
2 ©) checked, the post-event base station will be

downloaded when the BP software LiTrace solves;

If the virtual base station is not set up in the APP,

(DX The app virtual base station is not set up and the virtual base station priority option is
3 ® checked, the virtual base station data cannot be

downloaded when the BP software litrace data is
©) calculated, and the post-event base station data

will be downloaded.

Figure 7-4 Note for Green Soil Cloud Trace data processing on the Green Soil App
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Untitled - LiFuser-BP

Please Login

Login succssfully!

Name: ¥u® m EQjcom

Password: fgm svo

Opnons e Display Character

Account _ Sign In || Sign Out

Base Download Forget yvour password? Register

About

|| Virtual Base Station Priority

License Note: If virtual base station priority is checked,

please make sure that the same account is used for
Help downloading base station data and the sefiing up the
base station !

Exit

Figure 7-5 LiFuser-BP account login

€ New Project Wizard

Configure GNSS Data

FPlease set GNS3 Data, which can provide information for the absolute gecoreference. This page could be skipped if GN3S is not
available, then the results will be calculated in a local coordinate system.

[v] Process GNSS
~GHSS Process Node

_ External Irmput @ Differential GNSS Internal

~Rover Data

Log File: It:fl23456/2023051Tl50425/2023*05*17*15*04*25. log

—Base Station Data

e LiTrace RTCH3/GVRETCH3 Hovhtel RINEX

FPlease select base station type:
® LiTrace QX

Location Mode: ® Fron Header Manual Select from Favorites

Hext | Cancel

Figure 7 -6 Data processing by Green Soil Cloud Trace

(2) RTCM3/GVRTCM3

RTCM3/GVRTCMS3 refers to the downloaded data format of the virtual base station

or the data format of other types of base stations.
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It is recommended to use Google Chrome to open the LiCloud platform (URL:
https://licloud.lidar360.com/#/). Tap Green Soil Cloud Trace -> Virtual Base Station -

> Result file -> Virtual base station file (.zip file)Tap it to download the .zip virtual

base station file. Compress it to get the corresponding virtual base station file.

Difference between RTCM3/GVRTCMS3 and Green Soil Cloud Trace for virtual

base station processing:

@ In the RTCM3/GVRTCMS3 processing, users should log in to the LiCloud

platform to download the virtual base station file package (.zip file).
@After decompression, virtual base station data (.rtcm3 or .gvrtcm3 file) can be
obtained;

(®Substitute the virtual base station data into BP software for processing.

liil

41643M/76G @ ocredits @ O EN e

Base Station Data Virtual Base Station | 2 Virtual Base Station(FindTrace) HuaCePPK(During testing) Sixents Instruction

Green Soil Cloud Trace 1

GreenValley

ta Proce

Project Creati
oI Start Time Stop Time e Update Time Result File Project Status Operation
Name Time
;vg;/;ﬁ)l:T 4 | cvwiarzz00300

= - " 1Ts- 21 ® O
s 2023-04-26 1458 2023-04-2615:01  2023-04-26 2023-04-26 ) y Succeeded

— 1682492335135z a
168249233 S
5135 p (9308
Longitude Latitude Height State
114509881 30.549537 100 Succeeded

Figure 7-7 Downloading data on virtual base station in LiCloud for RTCM3/GVRTCM3

20230518-1684376856277-(20230518-022737)

=t 7 v fEZ B el I
wEH
D 20230518-022737-0.rtcm3 2023/5/18 3:23 RTCM3 3444 2,600 KB

Figure 7-8 LiCloud virtual base station data download and decompression
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X

€ New Project Wizard

Configure GNSS Data

FPlease set GNSS Data, which can provide information for the abseclute gecreference. This page could be skipped if GNSS is
not available, then the results will be calculated in a local coordinate system.

V| Process GNES
GNBE Process MNede

External Input # Differential GNSS Internal
Eover Data -

Log File: - ‘2023-05-17-15-04-25. log

~Base Station Data

LiTrace © RTCM3/CYRTCHZ Novitel RINEZX
RTCH3 File: A—D22T3T-0. rtend
Location Mode: e From Header Manual Select frem Favorites

Hext Cancel

Figure 7-9 Data processing of virtual base station for RTCM3/GVRTCM3

7.2.3 Configuring Target Coordinate System

Select the target coordinate system required by the user (if no GNSS data is available,

deselect "Target coordinate system").

& New Project Wizard

Configure Coordinate System

The ceordinate system is used to project GNSS coerdinates from (longitude, latitude, height) to (X, ¥, Z). This page is
optional. If the target coordinate system 1s NOT set, the coordinates vill be projected to WGS24 UTH system by default.

V| Target Coordinate System

Tze Seven Parameter: Seven Faraneter Setting

Filter 4dd Coordinate System ~
Recently used coordinate reference systems

Coordinate Reference System Authority ID

CGCS2000 / 3-degree Gauss-Kruger CM 114E EPSG:4547

WGS 84 / UTM zone 50N EPSG:32650

4
Coordinate reference systeas of the world

Coordinate Reference System Authority ID =
~ Projected Coordinate Systems
v Transverse Mercator
Anguilla 1957 / British West Indies Grid EPSG:2000

Pulkovo 1995 / Gauss-Kruaer zone 4 EPSG:20004 >
4

Selected CRS: CGCS2000 / 3-degres Gauss—Eruger CH 114E

Projected Coordinate System: CGCS2000 / 3-degree Gauss—Kruger CM 114E (EPSG:4547) -

Geographic Ceordinate System: China Geodetic Coordinate System 2000 (EPSG:4430)

Coadatic Natim: China 2000 (FR2-10471 b
Hext Cancel

Figure 7-10 Configuring the output coordinate system
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@ It is unnecessary to configure the target coordinate system when using the RTK

mode for data processing. Since the target coordinate system has been set in advance

when using RTK mode for data processing, the BP software can directly obtain the

target coordinate system set during data collection.

7.2.4 Configuring the Name and Project Path to Save Files

In the Configure project path interface, select the project name and path to save files
(By default, the project name after creation is the name reading bag file. The custom

project name is supported).

€ New Project Wizard
Configure Project Location
Pleaze zet the path where the project will be saved. & directory for the project will be created.

Location: 0230517150425

Name: !" ~15-04-25 (testh

Finish Cancel

Figure 7-11 Configuring the Name and Project Path to Save Files

7.3 Running SLAM Program

In SLAM mode, select the generic mode. For other modes and more detailed settings,
as well as the meaning of the parameter settings, see the BP instruction manual and

the handheld FAQs.

el Ml Measurement  Trajectory  Profile

@ v/ DGNSS ~ Mode @

Start [v] SLAM ‘General - Project GCP
Settings
SLAM Process

Figure 7-12 Mode selection
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" DGNSS Process X

(T2 UET 20T (S1ngle Base/Fase station observation Eile path: F.§ ' oc oore s rorr f
\target_ref obs_20220714104248-20220714110809. o
[20:06:20]Base station enhemeri= fils nath:

~

[20:06:20] FAT iRl tavcat vaf nav p

[20:06:20]Rover file patn: r.\__ ., o s .o 2-07-14-18-42-28. log
[20:06:20]Base station location mode: 2 —— From Base Header

[20:06:20]0utput elevation model: 0 —— Ellipsoidal Height

[20:06:20]Base station data format: 2 RINEX format

[20:06:20]Rover file format: O Novatel Demé

[20:06:20]D0 file format: O Novatel

[20:06:20]System M1

[20:06:20]0utput time mode: 1 UIC Time

[20:06:20])Extract base station file

[20:06:20)Extract rover file

[20:06:20)Navigation Process 1

[20:06:20]Navigation Process 2 v

A =,

Figure 7-13 PPK processing (if GNSS data is available)

% SLAM Process X

0. 7T5%
%

[20253-04-28 12:08:33] Device type:HZ00 bear

[2023-04-28 12:08:33] Reading raw data ...

[2023-04-28 12:08:33] Eename file:VID_20230420_161000_10_015. npd
[2023-04-28 12:08:33] Eename file:VID_20230420_161000_00_015. npd
[2023-04-28 12:08:35] Current LiBackpack model is: LiBackpack REH3O0O.
[2023-04-28 12:08:35] Processing laser total number:Z25341.
[2023-04-28 12:08:35] Processing start ID:0.

[20253-04-28 12:08:35] Parsing and Processing data...

E] Cancel

Figure 7-14 SLAM processing (the upper progress bar indicates the point cloud data processing, the

lower progress bar indicates the video data processing)

Report  Projection
SLAM Process Coord. Sy

ajest 2% @ x + & x| Faorias x -8 x

gt & x

£l uss: O

- Ci1:38 21 )Lk
[P I
£ B ——
50 21]0

Puser T¥1 5 0-20250525 (E S/ 5.0 0/plucins
(1138 a4 " mae Fi -

B10-63-cumm (ITX). napej”

NG5 54 / 1M zone 420 T 41ziss soe, v Je0te0s 168, 7 0428

Figure 7-15 Data processing completed
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After the data processing, you can view the point cloud data quality and point cloud
coloring quality.

The LiFuser-BP software supports regular measurement operations (length, area,
volume, and density) and track segmentation display. In addition, it supports point
cloud profile operations, point cloud registration, point cloud data cleaning, and other
regular operations. It provides full functions with powerful processing capability.

Once the running is complete, check the data quality. For details, see section 7.5

7.4 GCP Adjustment

GCP adjustment, also known as SLAM optimization of GCP fusion, is based on
field management + control point pairs, the data is adjusted and the absolute
coordinates are given. Compared with the point cloud geographic coordinate
correction, the GCP adjustment features higher accuracy. It is recommended

currently, with better optimization.

7.4.1 Data Preparation

The data to be prepared for GCP adjustment includes:

(1) LiDAR data for field GCP collection;

(2) Images (if available);

(3) Control point coordinate file (need to correspond to the laser control point
position one by one).

Format of Control Point: name, X, Y, Z

Py 1
-.H, AN R B __§fEN

|na me,ref xref y,ref zalign xalign y,align z
ligrip-0,0,0,0,-16.5716678398848,-13.6260883752108,-0.229054137721658
ligrip-1,0,0,0,-48.2035682830811,-43.7049932118058,-0.332953710496426
ligrip-2,0,0,0,6.88246408611536,-67.9103567920923,-0.250056780733168
ligrip-3,0,0,0,24.216855389297,-44.4613131485283,-0.312506370663643

100% Windows (CRLF) UTF-8

Figure 7-16 LIDAR data for the field GCP
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Y  eammw - o x
mE wem o m.m T wm

t2 260575 3382640 4533 26342 =
t3 260Z71.23 3382087.4%" 19.203

p42 26055781 338205 725 16,29

p32 260=5% 55 3382020, & 1Gm ks

L L 100% Windows (CRLF)  UTF-16 LE

Figure 7-17 Control point coordinate file

7.4.2 SLAM processing -> GCP

In the SLAM processing interface, select the GCP button. The pairs interface appears.

1241-37.mempri - LiFuser-80

[ VID_20221201_044003_00_01<.insv
[ VID_20221201_044003 00 _014.MP4
[ VID_20221201_044003_10_D14.insv

~ [® = Result Data
v 2 Trajeeto
[ 2023-05-06-11-41-37tra]
v [4 & Point Cloud
[ 2023-05-06-11-41-37_result.LiData
v [ (&l image List
[~ 2023-05-06-11-41-37 imglist

apreaE@REERREEER

KA
'3

B+ — s 1wz &S C

© Name XiReference]  V-[Referencel  ZiReference]  X{Alignment]  YV-lAlignment]  Z{Alignment]
e e Nty e N NN

k1 1 B RIS S R

Figure 7-18 GCP adjustment
7.4.3 Loading the GCP Coordinate File (geotag.txt)

Choose SLAM processing -> GCP -> Load points, to load the geotag.txt file.

Foint Pairs Registration

W5+ — s [0 : @j -+—C

@ Load Points

@ Load Reference Points

Error Dx

Figure 7-19 Adding geotag.txt
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sl > ExtremessD(E) » " "W | Gl v O i
' mila mm W ] E
Img e
Info - M
SLAMProcess ﬂ .
Ei _result trajector... = 426 KB
eotag.txt e 1 KB
|2 imglist.bxt LN 23 KB
5] imglist.txt.20230505-135917.txt o 23KB

Figure 7-20 Opening geotag.txt in the folder

Set the properties corresponding to the different columns after loading the geotag.txt

file.

= Open ASCII Files 3

File Nene E: N WEED NE B W B/geotag txt

1 2 3 4 =
Name = X-Reference - Y-Reference - _;Z-Reference - X-£
name refx refy ref z alig
figrip-0 0 0 0 3.9
ligrip-1 0 0 0 39
ligrip-2 ] 0 0 88.:
ligrip-3 0 0 0 127
ligrip-4 0 0 0 161
ligrip-5 0 0 0 125
ligrip-6 0 0 0 74
ligrip-7 0 0 0 32:
A.‘ _ - bk

Skip lines - — Separator -

Default: v| ESF (v TAB [v, [v];
0
i Custom: (ASCIT code:)

Apply Cancel

Figure 7-21 Loading geotag.txt

The software displays the field GCP location. You can check the validity.

55



&N
GreenValley International LlGrlD H 1 20 USGI‘ Manual

.8 x

10 & 10 0.000 0.000 0.000 ag12 2825 0.179 0.000000 0.000000 0.000000 0.000000
n3 n 0,000 0.000 0,000 19915 20.107 0154 £.000000 0.000000 0.000000 0.000000
124 2 0.000 0.000 0,000 88384 64425 0505 0.000000 0.000000 0.000000 0.000000
BE F] 0,000 0.000 0,000 127,975 46119 0547 0.000000 0.000000 0.000000 0,000000
B3 14 0.000 0.000 0,000 161209 12639 0238 0.000000 0.000000 0.000000 0.000000
15 B2 15 0.000 0.000 0.000 125870 47.533 0.345 0.000000 0.000000 0.000000 0.000000
16 E 15 0.000 0.000 0.000 74807 79.732 1073 0.000000 0.000000 0.000000 0.000000
e 17 0.000 0.000 0.000 3235 52583 0522 0.000000 0.000000 0.000000 0.000000
L= ® 0.000 0.000 0.000 2154 14.199 0100 0.000000 0.000000 0.000000 0.000000

AT Bats Baier Bantcomnston

Figure 7-22 Software displaying the geotag .txt distribution area of the field GCP

Figure 7-23 Checking field GCP

7.4.4 Importing the Coordinates of Control Points

Import control point coordinates. Supports the manual input and external input. The

external import is mainly introduced. Click "Load Reference Points".

Format of control point: name, east coordinates, north coordinates, and

elevation.
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Foint Pairs Registration

" + e Point Size: 10 @D _+_ C

W Lowd Poins Name X-[Reference] Y-[Reference]
E Load Reference Points I \ farip-0 0.000 0.000
1M 1 ligrip-1 0.000 0.000
12 A 12 ligrip-2 0.000 0.000

Figure 7-24 Loading reference point
In the pop-up prompt box, select Yes to open the control point file (TXT or CSV

format). Select the corresponding column properties in the dialog box and click

HApply" X

Note: X indicates east coordinate, and Y indicates north coordinate.

= Open ASCII Files X

File Nane:r:/ NN NN o ontrol. txt

1 2 3 4 =
Name ~ | X-Reference - | Y-Reference - ! Z-Reference *
pT 548261.546 3381250.307 18.139
p2 548296.418 3381222.505 19.057
p3 548343.436 3381185.214 19.849
pé 548383.7 338120177 19.981
p5 548419.623 3381258.976 19.844
pé 548385.906 3381295431 19.647
p7 548336.447 3381329.989 19.271
p8 548292.723 3381304.909 18.457
p9 548260.619 3381268.034 17.928

~Skip lines Separator
Default: v BESP |v| TAB |(v|, [+ ;

0
Custom: (ASCIT code:)

Apply Cancel

Figure 7-25 Load of reference points completed

After loading, the system will automatically calculate an error value, which represents
the error between the control point and the GCP position before the adjustment. It is

for reference only.
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Puint Fairs Regiztration

Pi- + — Peint Size 10 (,\H -f O

Selected o Name ¥- i Error Dx Dy Dz
1E 1 el 548261.546 3381250.307 18139 32 -2.825 -0.179 0.392661 -0.194628 -0.339972 -0.026862
£ 2 w2 348296418 3381222505 19.057 33815 -29.107 0154 0.270145 -0.086271 -0.253034 0.038854
3 3 e3 548343436 3381185214 19.849 88.384 -64.425 -0.505 0.153300 0124078 -0.058047 0.06881%
4= 4 (2 548383700 3381200770 19.981 127.975 46,119 -0.547 0.025753 0.005924 0012670 -0.021624
5 B 5 e5 548410.623 3281258.976 10844 161.209 12639 -0.238 0115717 0.054797 0034065 -0.096059
& L] e 548385.006 338129540 19.647 125.870 47533 0345 0.081436 0.051508 0019313 0.060048
7E 7 o7 548336447 3381329.980 19.271 74.807 79.732 1073 0172044 0.138869 0.083486 0.06045%
8 8 pe 548292723 3381304.909 18457 32359 52.583 0522 0.206854 0.047258 0.200128 -0.022451
8] 9 pe 548260619 3381268.034 17.928 2154 14190 -0.100 0.338543 -0.141535 0.301300 -0.061183

Figure 7-26 Software automatically calculating the error of the control point and GCP position before
adjustment

7.4.5 App GCP Transform

4P )
b o)

After loading the control points, click App GCP Transform , to perform GCP

adjustment.
% SLAM Process *
- ]
[2023-05-05 15:14:21] Processing E: /211B/F 4§ /H120/GCPE /GCPREE /S A

[2023-05-05 15:14:22] Closed loop detected, current cumulative distance: 495 266, closed loop detection
distance: 1.758. ID: 505 —» 0

[2023-05-05 15:14:22] Closed loop optimization is completed, correction value dx: 0.018, dy: 0.003, dz:
0.1186.

[2023-05-05 15:14:23] Clozed loop detected, current cumulative diztance: 497 855, closed loop detection
distance: 1,758, ID: BO7 —> O

[2023-05-05 15:14:23] Closed loop optimization is completed, correction value &x: —0.007, dy: —0.006, dz:
0.001.

[2023-06-05 15:14:24] Closed loop detected, current cumulative distance: 499 689, closed loop detection
distance: 1.758. ID: 509 —>» 0

[2023-05-05 15:14:24] Closzed loop optimization is completed, correction value dx: -0.012, dy: -0.004, dz:
-0.004.

[2023-05-05 15:14:24] Closed loop detected, current cumulative distance: 500.660, closed loop detection
distance: 1,758, ID: 511 —> 0

[2023-06-05 15:14:24] Closed loop optimization is completed, correction value dx: —0.004, dy: —0.003, dz: v

OO0

=] [Emed

Figure 7-27 GCP adjustment

After the GCP adjustment is completed, the error of the control point becomes 0, and

the point cloud has absolute coordinates.

58



N

GreenValley International LlGrlD H 1 20 USGI‘ Manual

» x ~ & X | Fanorans X

Name X ¥ z X Y. z Error Dx Dy Dz
18 1 pl 548261546 3381250307 18139 548261546 3381250307 18139 0.000000 0000000 0000000 0,000000
26 2 ] 548206418 3381222505  19.057 548206418 3381222505  19.057 0.001000 0000000 0000000 0,000000
3 3 p3 548343436 3381185214 19849 548343436 3381185214 10840 0.001000 0,000000 0.000000 0.000000
a4 4 pd 548383700 3381201770 10961 548383.701 3381201770 19.981 0.001000 -0.001000 0000000 0.000000
sH 5 ps 548419623 3381258976 19844 548410623 3381258976  19.845 0.001000 0000000 0000000 0.001000
6 6 pé 548385006 3381205431 19647 548385006 3381295431  19.647 0.000000 0000000 0.000000 0.000000
78 7 7 548336447 3381329989 19271 548336447 3381320889 19271 0.001000 0000000 0000000 0.000000
8K 8 Pl 548202723 3381304909 18457 548202.723 3381304908 18457 0.001000 0,000000 0001000 0.000000
=) L} 4] 548260.619 3381268034  17.928 548260.619 3381268034  17.928 0.001000 0.000000 0.000000 0.000000

Figure 7-28 GCP adjustment result

If the adjustment is not satisfactory, or if the input is incorrect, you can use the GCP

C

restore function to return to the state before the adjustment. Click

%

[2023-05-05 15:27:41] Re—output data. ..

E Cancel

Figure 7-29 Software restore project
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3D X * & X

Point'Attributes e
XYZ:(37.585.43.909.4.105)

y:34.000 - Return Number:0
* Classification:0 Time:514.034
3:(105.107.86)
.[‘]'L'L'[]): 1507 ) : :
SourcelD); 0 UserData: 5

1e. None)

Figure 7-30 Software restoration project completed

If the GCP adjustment is not satisfactory, or if the input is incorrect, you can

use the GCP restore function to return to the state before the adjustment.

7.5 Data Quality Judgment

7.5.1 Viewing the Report

Choose SLAM Process -> Report to view the PPK processing report.

Jp— ]
]

&x Q [ -
Delete by Cancel Save | Report | Projection

Polygon GNSS et
GNSS Coord. Sys.

Figure 7-31 Viewing the report

If there are no field GNSS signals in indoor and mine scenarios, there is no

PPK processing report.
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Figure 1. Mumber of Satellites Bar Plot

Fun Sate

7
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|

|

I

|

i
o o ; =

e
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Figure 2. Float or Fixed Ambiguity Plot

W Flos fxbiguity
Fized fihiguit

e

£ e

=) ) ) =
e Tisa

0

Figure 7-32 Viewing PPK quality report
7.5.2 Checking Closed Loop

If there is a closed-loop measurement, display

layering phenomenon at the closed loop.

point cloud by time. Check the

Figure 7-33 Checking the closed loop
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7.5.3 Loading Checkpoints

Choose Registration -> Point pair to load the checkpoint.

| Registration [EEEELTT]

° V] Tx Rotatio-n. I@ @

Export

v Ty | . .
Restore L Define Coordinate Iterative

[Tz System Closest Point
lation Coordinate System Registration

Figure 7-34 Loading checkpoints

The checkpoint format should be the same as the control point format.

Set the properties corresponding to the columns.

%= Open ASCII Files X

File Fame:C: Users/ASUS/Desktop/Wew Text Document. txt
1 2 3 4 =

éName - X-Reference - ..Y-Reference - ?Z-Reference

-PT .3 """""" 257 -?_ ........ 2 .?_C.:_'i

p2 3FEEEETAE0 2ERE8EE50 2508

p3 Sdnlle EOES 2GEE=. 350 2EEhS

P Sl | J6eeaisls | e +]

—Skip lines - ~Separator
Defanlt: [V ESE [v] TAB [V, [v] ;

Custom: | (ASCIT code:)

hpply || Cameel

Figure 7-35 Setting the column properties

Check the differences between the checkpoints and the corresponding point cloud.

See the marker line in the figure below.
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Figure 7-39 Checkpoint accuracy by visual inspection

To reflect the exact difference by a numerical value, choose Measurement -> Pick
multi-point. Select the position of the corresponding checkpoint. Then add a column

of properties in the list. Fill in the name of the point and save the 3D point.

File

WEERNECIELIEN Trajectory  Profile  Registration

| OUYU ~« Ak @

I Pick Multi- Length Area Density Angle Height Volume

Process

Point

3D Measurement

Figure 7-36 Multi-point selection

30 X
@' @ |T;‘ Tji» |T$< count 7

Index X o = Classification Return Time Intensity
1 Point21 SAPEAETG 33072 2ham? 0 0 1670985420.2117 12
2 Point#2 5420170207 3IBLWITDNG 28T 0 0 1670825406.2623 14
3 Pointz3 SqEEYRA20 Ex 2038 70925403.1828 2

Select Format X
4 Point#d 549005002 3enasEn1S 2508 70025394.2607 17
5 Point#5 547 .37 TG opg| Ll Index % /1 70925329.3386 15
v| Z +| Classificati v| Ret:
6 Point#6 5@t ,.T22 338 imroed 2 FE SRR 70025371.8927 13
S e | [¥] Time | Intensity

7 Point#7 5480070356 33874620090 2m 708853629112 15
< WS (439 picking list, tut 5
point size [5 = HRE HIE start index |1 3

Figure 7-37 Saving points

As a result, there is the system output, with making statistics of errors.
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CHAPTER

3

08 Multi-Project Splicing

Create a new stitching project
Establish a connection relationship

Point cloud stitching

Quality assessment
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It is impossible to measure the measured area in one go, so it is necessary to scan the
area multiple times to obtain the data of the entire measurement area. Before multi-
project stitching, you need to pay attention to the following:

(D A 10%-20% overlap rate is guaranteed between each project.

(2) There are more feature points in the overlapping area for stitching.

8.1 New splicing project

©

Mew

Create New Platform

Open [ ~

Close "

Backpack
Batch

Options

Base Download

Merge Projects
About !

License

Help

Figure 8-1 Create a new stitching project

Set the save path for multiple projects.

MNew Project Wizard
Configure Project Basics

Select Project File Path:
D:fMerge Projects/MergeProject. mmprj

Hent Cancel

Figure 8-2 Sets the folder where the project is saved

Add the project folder after the solution and the adjustment have been prepared.
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T X

€ New Project Wizard

Configure Project

Please select the path of the SLAM projects to be merged

l' Project Li st

Finish Cancel
X
Im =™ 0 2022-12-14-11-12-34 v | D £ Search 2022-12-14-11-12-34
= @
-~
& Name Date modified Type Size|
Img 12/14/2022 4:35 PM File folder
Info 12/14720 07 PM File folder
SLAMProcess 12/14/2022 413 PM File folder
v < >
Figure 8-3 Add the project that needs to be stitched
T X

€ New Project Wizard

Configure Project

Please select the path of the SLAM projects to be merged

VL Project List

D/l = 5 T R e <O ek e Y2022-12-14-11-12-34 —
Doaplen 88 B2 20 RMIDWLT, o T B nl/2022-12-14-10-32-14(1)

Finish Cancel

Figure 8-4 Projects added
Finally, click Done.

8.2 Establishing connections

8.2.1 Establishing connections with absolute coordinates

At the beginning of the software, the connected (red box) is empty and the registered

(blue box) contains all the data to be stitched. We need to make connections.
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RGN GaiA  Measurement  Profile

~ "
Linked: Registration: ] ap
Rf T 1 I ™ .lt'::| .%3
Display by [ <= | [=> }[5can002 " || Start | Rotate/Translate
Role

Tools Inter-station Link
Figure 8-5 No connection is established
For example, Scan 001 establishes a connection relationship with Scan 002. Select
Scan 001 from the Registration Window drop-down menu, then click the "<=" symbol
to move Scan001 to Connected, and ensure that Scan 002 is selected in the

Registration window.

ST G el Measurement  Prefile Cleaning Export

Rf Linked: Registration: 52 L_‘%)
Display by m |+. Rotate/Translate

Role
Tools Inter-station Link

LI el  Measurernent  Profile Cleaning Export

e
P\f Linked: Heglstratlnn % (__Ec_ﬁg

Display by 5‘33”"}‘]1 - | i = 5can'l}1]2 * | Start  Rotate/Tranclate
Role
Tools Inter-station Link

Figure 8-6 Establishing a connection relationship

Then click Start

Merge Projects Measurement  Profile  Cleaning Export

Rf Linked: Registration: % Cp

Dizplay by | Scan001 " | =] [B% | [can002 " || Start | Rotate/Translate
Rele
Tools Inter-station Link

Figure 8-7 Start

The 3D view now shows a preview of the data to be stitched.
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Figure 8-8 Preview the point cloud

Finally, click the "<=" symbol and move Scan 002 until connected.
At this point, Scan001 establishes a connection with Scan 002, and the same goes for

all other data operations until all data is moved to the connection.

8.2.2 Relative coordinates establish a connection relationship

The difference between the relative coordinate system and the absolute coordinate
system is that the relative coordinate system must be roughly spelled by rotational

translation because the coordinate system is independent (shown in Figure 8-9).
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Figure 8-9 The spatial relationship of the relative coordinate system is a bit out of order

The steps to spell together are as follows:

(1) Click Rotate to pan.

r-,l_" @ ° v| B Rotation
| s . 7| & |Z B
Rotate/Translate § Match View Restore
Center T

Rotation/Translation

Figure 8-10 Click Rotate/Translate
(2) Adjust the direction of translation and the coordinate axis of rotation.
«| B Rotation
v| Ty |Z -
Tz

Figure 8-11 Sets the rotation translation

(3) Rotate pan to point clouds roughly together. You can see if you are together

through the perspective.

- T« FRotation
S IRIQ -

Rotate/Translate  Match | View § Restore
Center T

Rotation/Translation
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Figure 8-12 Perspective

Figure 8-13 After panning by rotation, see if they are together through the viewing angle

(4) Click the matrix icon below the transformation.

Transform g

1 2 3 4|~
1 0.999926175066 0.012150901931 0.000000000000  3.7637983¢

Figure 8-14 Applies the transformation

At this point, the two point clouds are connected.

H Merge Projects I
Rf Linked:

Display by SCE”W_?—_ T
Role Scan001

Tools

Figure 8-15 The connection relationship is established

Establish connections to other point clouds in turn.

8.3 Point cloud stitching

Before stitching, you need to set up the project.

.
& & &

Project Global Re-
Setting  Optimization Output
Project Mergence
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Figure 8-16 Project setup

For the significance of the maximum number of iterations, fitness score, and closed-

loop distance, please refer to BP's instruction manual and FAQ document.

Froject Settings b4

Global Optimization Output
Loop Optimization
Max Tterations: 100 Fitness Score: |0.50

Loop Distance(m): 20 Start/Finish Clozed—TLoop

0E Cancel

Froject Settings

Global Optimization Output
-Output
7| Filter
v| Spacing Filter | Range Filter
Min: 0.50

Sizelm): 0.20
M © 300.00

| ¥oxel Filter Hoize Filter | Smooth Filter

Sizelm): 0.0z c H Sigma: 1.00 = Radinsim): |0.20

[1):4 Cancel

Figure 8-17 Project setup

In the output options, it is recommended to unfilter first (shown in the red box in

Figure 8-18) so that we can easily view the splicing quality.

Project Settings

Global Optimization Output

-Output
«| Spacing Filter | Ranze Filter
Min: .50 5
Sizelm): 0,20 L2
Moz 300,00
| Woxel Filter Hoize Filter v| Smooth Filter
Size(m): 0.0z = ¥ Sigma: 1.00 = Radins(n): 0 20

0K Cancel

Figure 8-18 First unfiltering
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Click Global optimization

Projec Global Re-
Settin Optirnization  Putput

FProject Mergence

Figure 8-19 Global optimization

%
[2022-08-02 11:57:25] Processing multi project adiustment. ~
[2022-08-02 11:57:26] Processing E:/) | 22-06-15-15—44-57

[2022-08-02 11:57:26] Current Sweep ID:821

[2022-08-02 11:57:49] Current Sweep ID:3641

[2022-08-02 11:57:51] Current Sweep ID:5442

[2022-08-02 11:58:09] Closed loop detected, current cumulative distance: 289,280, closed loop detection
distance: 258.825. ID: 398 —> 366

[2022-08-02 11:58:09] Closed loop optimization is completed, correction value dw: =0.012, dy: =0.003, dz:
0.022.

[2022-08-02 11:58:11] Closed loop detected, current cumulative distance: 291.405, closed loop detection
distance: 260.850. ID: 400 -> 368

[2022-08-02 11:58:11] Closed loop optimization is completed, correction value dw: 0.021, dy: 0.008, dz:
-0.021.

[2022-08-02 11:58:12] Closed loop detected, cuwrrent cumulative distance: 293,645, closed loop detection
distance: 263.035. ID: 402 -> 370

[2022-08-02 11:58:12] Closed loop optimization is completed, correction wvalue dx: 0.017, dy: 0.000, dz: v

A Ann

Figure 8-20 Global optimization

o x - & x| Faoraa X -8 x

Figure 8-21 Stitching completed
8.4 Quality assessment

View the layering of point clouds, the layering of common areas between multiple
sorties.

For other accuracy measures, see Section 7.5, "Data Quality Judgment".
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8.5 Re-Output

Finally, click Project Settings -> Output -> check the filter option, and then re-output.

Froject Settings *

Global Optimizatiom Output

— Output
v| Spacing Filter v| Ranze Filter -
Min: 0.&0
Sizelm]: 0.20 3 —
Mz 300. 00
|| ¥oxel Filter | | Haize Filter - | | Smooth Filter
Size(m): 0.0z o H Sigma: 1.00 c Radius{n}: |0.20

0E Cancel

Figure 8-22 Re-output
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