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1. Product Overview

The LS600 is a highly integrated, high-precision handheld 3D real-world reconstruction
device that supports real-time data viewing, instant reconstruction upon capture, and ready-
to-use data export. It is available in two models based on liDAR configurations: 16-channel

120m and 32-channel 300m. Its key features include:

1. Real-time RTK Integration: This function enables direct output of point clouds in the
projected coordinate system without post-processing, eliminating layering issues in the

RTK-assisted point clouds.

2. Real-time RTK Survey: When transitioning from outdoor to indoor environments, users

can directly obtain absolute RTK coordinates for indoor locations using the device.

3. High-precision Point Cloud Post-processing: With RTK disconnection or when control
points are spaced less than 100m apart, the post-processed data achieves a precision (RMSE)

of 3cm.

4. Exceptional Point Cloud Density and Color: Capable of reaching up to 1 million points

per square meter.



2. Basic Operation

2.1. Battery Installation

1. Press the tabs on each end of the instrument toward the center.

2. Insert and fasten the batteries in alignment.

Note: Failure to lock the battery securely may result in the device slipping.

2.2. Function Key Operation

Function

Button Operation

Device Status

Power On

Press the button|
twice, one short]
press and one long
press, the long
press lasts up to 4
seconds.

When the indicator starts blinking green and changes to solid green, it
indicates that the unit is in standby mode.

Power Off

Press and hold for
4 seconds

While in standby mode, long press for 4 seconds. The indicator light
will change from solid green to flashing white, indicating the system
is saving data. The device powers off once the indicator turns off.

Start Scanning

In standby mode,
double-click  the
button.

The indicator light will switch from solid green to fast-flashing green,
then slow-flashing green. The LiDAR will begin to rotate, indicating
that scanning has successfully started, and the device has entered
scanning mode.




Stop Scanning

In scanning mode,
double-click  the
button.

The indicator light will change from slow-flashing green to fast-
flashing green, then solid green. The LiDAR will stop rotating,
indicating that scanning has successfully stopped, and the device has
returned to standby mode.

Control Point
Collection

In scanning mode,
single-click the|
button.

The indicator light will stay on for about 1 second, then return to
slow-flashing green. This indicates successful control point
recording.

Switch to USB
Mode

In standby mode,
single-click +
indicator light
turns  white
single-click

After a single click, the indicator light will turn white and remain for
up to 3 seconds. During this white light period, single-click the button
again to switch to USB mode. If no further action is taken within 3
seconds, the device will remain in its original mode.

Note:

1. Before starting the scan, ensure the device is placed on a flat surface. Once the LiDAR

begins rotating after initiating the scan, you can move the device to begin scanning.

2. During the stop-scanning process, a fast-flashing green light indicates that the device is

saving the scan files. Powering off during this time may result in file loss or incomplete file

saving.

3. The saving period (device light fast-flash green) after stopping the scan may vary based

on the size of the scanned environment.

2.3. Indicator Light Descriptions

Indicator Light Status

Meaning

No light Device not started
Slow-flashing green light Scanning mode
Solid green light Standby mode

Solid blue light USB mode

Solid yellow light Device not activated
Solid red light System error

Slow-flashing blue light (~30s)

Powering on

Solid white light

Switching between standby and USB mode

Fast-flashing green light

Scan starting/stopping

Light alternates between red and green

Upgrading




2.4. Data Transfer Instructions

To transfer data, connect the device to a computer using the provided USB cable while the
device is in standby mode. Use the app or the power button to switch to USB mode. Once

the device is recognized, you can proceed with data copying.

Notes:
1. The USB mode will automatically disable after a device restart.

2. If you want to continue scanning after enabling USB mode without powering off or

disconnecting the device, you must manually exit USB mode.
3. Using other USB cables may result in slower transfer speeds or other issues.

4. A common problem could be that the USB cable could only be recognized in one
direction. When rotating the Type C port 180 degrees, with the other side pointing up, it

cannot be recognized by the device.

2.5. Usage Precautions

1. The LS600 is a precision surveying device. Dropping it or subjecting it to impacts may

cause damage, leading to malfunctions or inaccurate measurements.

2. Ensure that the LiDAR rotates freely without any external obstructions when the device
is powered on. At the same time, avoid obstructing the radar and camera’s field of view, as

this may cause mapping failures and color anomalies..



3. The metal base ensures stability and thus accuracy during initialization process. Avoid
initializing on uneven surfaces, as this may cause initialization failure or thicker mapping

layers.

4. When using the device, try to avoid rapid rotations or fierce shaking, as excessive
movement may lead to mapping failures or reduced mapping accuracy. Additionally, when
using other vehicles like cars for mapping, place proper shock absorption to prevent high-

frequency vibration.

5. The LS600 is rated IP54 for water resistance. Do not use the device in conditions
exceeding this protection level. For device maintenance, clean the device with a soft, dry

cloth or the cloth provided in the case.

6. Do not block the ventilation areas during operation. Significant obstruction can reduce

cooling efficiency, causing the device to overheat and shut down automatically.



3. Device Activation and Connection

3.1. Scan Master Introduction

Scan Master is a mobile app that comes with the LS600 scanner. Its functions include
viewing and managing projects. With this app, the management of digital 3D spatial assets

1s streamlined and efficient.

3.2. Recommended installation environment

Recommended phone configuration :

Module Specs

System Android

CPU Recommended Snapdragon series, preferably Snapdragon 8 or above

Random Access| Minimum 8GB

Memory

Display chip It is best to have an independent display chip

Other it needs to support Bluetooth and Hotspot function; larger storage memory
preferred; and longer battery life preferred.

Recommended :

Brand Product Processor CPU Random Graphics card GPU
Access
Memory

ComNav | P6 8-core processor 2.0GHz 4/6GB Adreno 730

3.3. Device Activation

3.3.1. Switch language

By clicking on the upper right corner of the screen to switch languages. The app currently

supports Simplified Chinese and English.



Setting

3.3.2. Add a New Device

Press and hold the power button to turn on the LS600. The indicator light changing from

fast-blinking blue to steady green indicates a successful startup.

Direct Connect Mode: Click Add a new device, allow permissions, and then follow the

steps.



Add New Device

Step 1:
Connect to device bluetooth,

Step 2:

Configure network for the
device

SSID

Configure

Network Status:

Connection Status:

First, turn on the phone's Bluetooth, search for and connect to the corresponding device's
Bluetooth. Secondly, configure the network for the device by turning on Hotspot [set the
Hotspot name and password as simple as possible] and entering the Hotspot information.

Click on Configure, and the device will automatically connect to the phone's Hotspot.

Add New Device

Step 1: = 24.2

Connect to device bluetooth. re— b \
2) Device List @ m S A253A825C8

BA253A825C8

R A253A825C8 Stens:
Configure netwark for the
device

SsID

Configure

Network Status:

Connection Status:

Finish




When Network Status becomes "Connected" and Connection Status reads "Data connection
successful", click "Finish". You will be directed back to the home page where the basic

information of the connected device 1s shown.

3.3.3. Device Management

In the device interface, click and pull down the device name at the top of the screen to

manage connected devices. Click Remove Device to remove the connection to the device.

LS600 -~

i Remove

242 242

A253A825C8 A253A825C8

F 9% F 9%

@ 43/477GB

@ 43/477GB

3.3.4. Device Activation

Click "Go", and confirm the activation and binding of the device.



4. Scan

4.1. Connected the device

Click "Go" to enter the scanning standby page.

The device undergoes time calibration before leaving the factory, but if it is stored for an
extended period, the device's time may become inaccurate. The automatic synchronization
switch in LS600 is turned on by default, which will automatically synchronize the device's
time with the time on your phone. Users can also customize the device's time settings
through LS600. It is recommended that the device's time and time zone match the actual

time and time zone of its location.

Date & Time Date & Time

Setting

Update Update

4.2. Start Scanning

After the scanning mode selection is completed, the LIDAR scanner will start. The indicator
light will turn green and will flash quickly. The app will prompt that static initialization has

started, and then it will start a 15s static initialization countdown. During this process,

10



ensure that the device is always in a stable state. After the countdown ends and a pop-up
window prompts that static initialization is complete, close the pop-up window, pick up the

device, walk around, and start scanning according to the planned route.

Note:

(®Keep the device stable during initialization.

(@When initialization is complete, lift the device slowly.

(®During scanning, try to keep the device level and about half a meter in front of your chest.
@ Walk at a normal pace when moving in a straight line, and slow down when turning.
®When turning, try to walk in a figure-eight pattern.

®If you need a control point, you can align the marker on the base with the control point

during scanning, and then press the power button once briefly.
44/477GB

(® D:1.22m V:0.02m/s & None

00:00:17

_y

Q
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4.3. Rendering Mode

Click the "Render Mode" button on the left side of the screen to modify the real-time point

cloud rendering method. Currently, there is one mode available: " EL " - elevation.

< Scanning... (® D:1.22m V:0.02m/s % None 44/471GB

&
0}

00:00:17

9

LS600/2.4.2/1.1.9

4.4. Stop Scanning

Click the red Record button on the right side of the screen. After confirming, the device's
green light will flash quickly. The indicator light will turn green and stay on after the

scanning is saved completely. Then you can shut down the device or start the second scan.

12



Stop scanning

Do you want to stop scanning now?

Cancel

< Project saving... (® D:1.52m V:0.04m/s % None 45/417GB | [ | Qe

il

Save completed : : O

Stopping ; 00:00:00

0\ . _ _ .
) A

o) Scan Master

9

LS600/2.4.2/1.1.9

4.5. Downloading Scanned Data

Turn on the device, set the device to USB mode in the app, and then use a Type-C cable to

connect the device to the computer.

13



242

A253A825C8

In the model file in the directory of USB disk mode, select the corresponding project file

And you can copy it to the appropriate directory of the computer.The project files name

after the time of scan starting: ProjectName-year-month-day-specific time

" default 2025-01-16-151347 2025/1/16 15:13 SritE
default 2025-01-19-122200 2025/1/19 12:22 ST
"7 default 2025-01-20-151747 2025/1/20 15:17 prg
packing lot B2F 2025-01-20-155803  2025/1/20 15:58 prgl
"7 SMBU_2025-01-19-112340 2025/1/19 11:23 prgle==

4.6. Data Project File Structure

.hbc is the raw sensor data recorded by the device.

external_data 2024/9/7 15:12
project data 2024/9/7 18:17
&* 2024-09-07-151212.hbc 2024/9/7 18:16
@ map.las 2024/9/7 18:17

14



File or folder name Files in the| Introduction
subdirectory
xxx.hbc - raw sensor data recorded by the device.
map.las - the point cloud data directly output by the scanning

device in real time.

project data

control points.csv

A file that records control point information when
using the app to add control points.

gnss.csv A file that records GNSS information when using
RTK.

poses.csv Record the trajectory file during the scanning
process.

project.json Record device-related information.

log The log folder records the relevant log information of

the device.

external data

This folder is empty when the data is initially copied
from the handheld device. It is mainly used to copy
and store external file data required for post-
processing in CRE, such as video files of external
panoramic cameras and gnss.csv files after
coordinate conversion.

Please note: The direct point cloud data is downsampled. If you need complete point cloud

data, please use Realeditor software for post-processing.

15



5. Acquire Point Cloud Data with Absolute Coordinate
5.1. Through Existing Ground Control Points (GCP)

You can achieve coordinate conversion through the existing Ground Control Points (GCP)
you marked during the scan, by which the accuracy of the point cloud data can be optimized

as well.

Note: The number of control points in the scanning area is determined according to the
accuracy requirements. And the layout of control points should be evenly distributed. To
ensure subsequent coordinate conversion to be successful, at least 3 or more control points
reasonably distributed are required for a single scan. The more high-precision control points
covered by scanning, and the more evenly distributed, the higher the accuracy will be.

Control points should not be located on the same line.

5.2. Through the RTK Module

With the RTK module, absolute coordinate information can be directly obtained during the

scanning process, and the overall accuracy of point cloud data can be improved.

Note: In order to ensure good performance, please use this mode to scan when the outdoor

RTK signal is good.

16



6. Data Post-Processing——CRE ComNavRealEditor

CRE ComNavRealEditor(Abbreviated as CRE) is a 3D processing software, providing

project post-processing, point cloud and other data viewing, editing, processing services

and industry applications for LS series handheld scanner, bringing breakthrough 3D data

productivity.

Specifically, CRE ComNavRealEditor mainly includes the following modules:

Project processing module: mainly used to process the data obtained by LS series handheld

scanner. Including project processing, map fusion, and accuracy check.

Tool Module: mainly used for point cloud data post-processing, including basic point cloud

denoising, resampling, measuring, etc.

Applications module: mainly include applications such as volume calculation and Mesh

reconstruction.

6.1. Software Installer Download

Please use the official download link provided for the software installer.

Recommended Computer Configuration:

Category

Basic Configuration

Recommended Configuration

Operating System

Windows 10/ 11 (Professional,
Home)

Windows 10/ 11 (Professional,
Home)

CPU Intel Core 17 (11th generation) Intel Core 19 (12th generation)

GPU (Graphics Card)|NVIDIA GeForce RTX 3060 or above [NVIDIA GeForce RTX 3070 or above
Memory (RAM) 64 GB 64 GB

Storage 1 TB (HDD or SSD) 1 TB SSD

6.2. Authorization and Activation

Install the software as needed—either quickly or with custom settings—then launch it and

17




complete the registration.

Complete your registration online by applying for a code, or offline by generating a request

file from your computer and following the on-screen instructions.

Note: Each device will be equipped with 3 permanent activation codes.

ComNav RealEditor

Online Offline

I

License expires
License period:2025-03-09 to 2025-04-29

ComNav RealEditor

Online Offline

Enter activation code

Activate

18



ComNav RealEditor

Online Offline

1

Activation succeed
License period:2025-05-15 to 2025-06-15

6.3. Overall Interface

The figure below shows the overall interface of the CRE software, including the menu bar,

data list, attribute properties information bar, data display area, and quick operation bar.

Menu bar

‘Windowo|focus]

Data Display Window
play

6.3.1. Menu Bar

The menu bar includes File, Processing, Tool, Application, Display, and Setting.

m Processing Tool Application Display Setting

=

=0
Import

Data

: Files J

19



A.File

Files include import data, export data, save, and delete.

=[-8 Processing Tool Application Display Setting
<=0
Import
Data
I Files |
B.Processing

Processing includes project processing, map fusion, and accuracy check.

File Tool Application Display Setting
-\ -
x|+

Project Accuracy
Processing Waphusian Check

[ Project Prt:-n:eaaing__] [ Data inspection ]

C.Tools
Tools include Manual Registration, ICP Registration, Resampling, Denoising, Smoothing,

Merge, las to rcp, las to €57, Profile Analysis, Clipping Box, Clip, and Panorama Overlay.

File Processing QESIN Application Display Setting

g K B O# = M @ & L @ OWw O
Panorama
Overlay

Profile

las to @57 Clipping Box Clip

Manusl iep Resampling Denoisin Smaoothin Merge las to ey
registration registration piing E E B 2 Analysis
f Point cloud processing

Registration

D.Application

Applications include volume calculation, volume comparison, enclosed volume calculation,

and Mesh.

20



File Processing Tool EaslliflleM Display Setting
T % = @

Volume Volume Enclosed Vi
calculation comparison  volume

E.Display

Display includes new window, close window, and close all.

a New window

@ Close window

Closeall

F.Setting

Settings include General, License, Update, and About.

Note: After adjusting certain settings, you may need to restart the software for it to function

properly.
. X
Settings
General
English
© Activation i e
Log path
&4  Update
C:/Users/Administrator/AppData/Local/XGrids/LixelStudio/log/
2 About

21



6.3.2. Data List

The data list is located in the upper left area of the software and is used to manage the

imported data files in the project.

Data Management
% Point cloud
() Model
9 GCP/Trajectory

. Others

6.3.3. Attribute Information Window

The attribute information window is located in the middle area on the left side of the
software, used to manage the attribute information of the opened point cloud data and adjust

the point size, rendering method, and transparency.

Property
Name map.las
Type Point cloud
Point numbers 658778
Point size 4 E >
Display ¥ RGB
Transparency < 1.00 >
X:78.0229
Bounding box size Y:79.0933
Z:13.1392
X:25.926
Bounding box center Y:-98.611
7:9.69488

6.3.4. Data Display Window

The data display window is located in the central area of the software and is used to display
the data that the user has opened. Users can process data such as point clouds and images in

the window.

22



‘AL

6.3.5. Quick access toolbar

The quick operation bar is located on the far-left side of the software and mainly includes:

W @) 7 ®Six Views: Front, Left, Top, Back, Right, Bottom
X Lock x axis
@ -
- ( Y iy @ Coordinate Axis Locking: Includes X-axis, Y-axis, Z-axis
- E ) locking, and free rotation
Z,  Lockzaxis
o ) (® Measurement: Includes point, distance, area, angle, and
¥ |2 Freerotation o
@l » multi-point measurement
z @
® ®®u @ Point @Camera Mode: Perspective mode, orthographic mode
Dist:
i @@ = oo (®Adaptive Mode
S Oldh A Projected area
| N |
& @d A Angle ®EDL Display
@ E Multi-point
—

@Workbench Display Switching

6.4. Post-Processing operation

Project processing mainly involves post-processing the raw data obtained from LS series
handheld scanners to obtain the required point cloud data. The project processing module
includes functions such as SLAM mapping optimization (e.g., loop closure, dynamic object
removal), coordinate transformation, point cloud coloring, and more, which are primarily

used for secondary refinement post-processing of scanned data.
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File Qyle===iii: Tool Application Display Setting
AS P
X[+

Project Accuracy

Map Fusi
Processing s M Check

[ Project processing ] [ Data inspection ]

ﬂ Data Management Window(

v 4% Point cloud

ﬂ [ ) <% maplas

Project processing X

Project File

+
Coordinate Transformation &demal parameter setting

Gep

9

GCP edit

GNSS

:'__.:: RTEmodule RTH setting

) nssfile @
I'___'I Rigid transformat :_JI Heightanomaly 4 0.0000000
Coloring

[9 Intermal camera

() Exdternal comera @ Camera mount:

:J Backpack mode

Advanced Setting *

Note: During one-click processing, please do not perform other operations in the software.

Click on "Project Processing" in the menu bar to enter this function. The interface is shown

in the figure below.

The "?" symbol next to a function will display the corresponding function's precautions.

Moving the mouse over this symbol will automatically display them.

Coloring
@ Internal camera

O External camera 2 Camera mount:

D Backpack mode Note: Please copy the video obtained by
the external camera corresponding to this

Advanced Settin scantothe external_data folder.

24



Click "Project File" and select the project data folder to be processed. The project file path
should be selected to the corresponding project directory (i.e. the folder copied from the
scanning device). After selecting the project, you can choose the processing options based

on specific needs.

6.4.1. Coordinate Transformation

The coordinate transformation function primarily provides the capability to transformation
point cloud data to the corresponding absolute coordinate system based on external ground
control points or GNSS data. If control points were marked using instruments during data
collection, you can select the control point option. If using the RTK module, you can select
the GNSS option. If both modes are used simultaneously, both options can be selected at

the same time.

6.4.1.1. Ground Control Points

Coordinate transformation based on control points requires that control points have been
marked during the field scanning process, and a corresponding control point coordinate file

with the absolute coordinates is needed.

This function not only transformation the point cloud data from a relative coordinate system
to an absolute coordinate system but also uses the constraint information of the control
points to improve the accuracy of SLAM mapping, resulting in higher precision point cloud

data.

(1) Using External Control Points for Coordinate Transformation: First, you need to select
the control point file (in .txt or .csv format). The specific format should be: Point Name,
Easting, Northing, Elevation. Click the download button on the right to download the

control point template. Edit the control points according to the actual field situation.

Coord transform  External parameter settings h/
Gep 3

k3 | GCP edit |
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Note:

The extension of the .xls table file cannot be directly modified to .csv. It needs to be saved

in csv format, otherwise it will cause the data to be unable to read normally.

Note that the control point names must be expressed in English and numbers.

Note that the point name should be consistent with the control point number recorded on the

Scanmaster app as much as possible. If they are inconsistent, enter the control point editing

and make a selection.
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(2) Click the GPC edit button on the right to open the control point edit window. The left

side of the interface displays the coordinates where your LS series handheld device marked

the points (the default coordinate system is the scanning coordinate system), and the right

side shows the true value coordinates of the control points (the default is the absolute

coordinate system). At the bottom of the interface, the coordinate values of the control

points are displayed. Users can select the corresponding control points to determine the

control points be used in coordinate transformation. The checked control points will be used

as conversion points for SLAM mapping, and the unchecked and matched control points

will be used as check points. The output control point conversion report will simultaneously

display the accuracy results of these two types of points.
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Coordinate Transformation External parameter setting
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Note: Unchecked points will be used as checkpoints

(3) Click "Check" and the software will automatically verify the correspondence between
the control points. If the control points are correct, it will display "Selected control point
coordinates are correct." The user can then click "Confirm" to exit the control point edit
window. If there is an error with the control points or if there is an issue with the
correspondence, it will display "Please recheck the control point coordinate

correspondence."
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Info Warn

Please re-check the control point coordinate

Selected control point coordinate correct! S S
= correspondence! 1

(4) Based on the point cloud position diagram displayed on the interface, you can make a
preliminary judgment about which control points have issues. As shown in the figure below,

the control point file is clearly selected incorrectly.

5 o 10
6 %A 9 B‘ 8 4
.< % o 3 0 F
o 3 4 %
6 i
g 8 T 13

(5) Note: The number of selected points must be greater than 3. Otherwise, the control point

transformation cannot be performed.

(6) After confirmation, click "Confirm" to return to the engineering processing interface.
Upon completing the engineering processing, a control point accuracy report will be output

in the "Report" folder within the project directory.

6.4.1.2. RTK

The RTK setting module mainly includes adjusting the parameters of the acquired RTK
data to adjust the GNSS data involved in SLAM mapping and coordinate transformation.

After checking, you need to click Settings to enter the RTK settings module. After editing
and confirming the RTK data and making sure that the RTK data is available and the
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coordinate transformation settings are correct, the engineering processing can use the RTK

data and process the results with the expected accuracy.

A. RTK data filtering

The RTK setting module mainly includes adjusting the parameters of the acquired RTK

data to adjust the data involved in the SLAM mapping and the coordinate transformation.

The parameters of RTK data mainly include HDOP, satellite number, and tilt angle. For
HDOP (Horizontal Dilution Of Precision), the smaller the HDOP value, the better the
distribution intensity of satellite spatial position, which is more conducive to the calculation
fixed solution. In addition, the number of satellites represents the number of satellites at the
time of scanning, and the more satellites there are, the more conducive it is to the
calculation of fixed solution. The tilt angle represents the tilt angle of the RTK module
during scanning. The smaller the tilt angle, the more conducive it is to the accuracy of fixed
solution. The tilt angle should not exceed 20 ° by default. Therefore, the smaller the HDOP
value, the higher the number of satellites, the smaller the tilt angle, and the higher the
Confidence Level of the obtained RTK data.

During the setup, users can make modifications based on their actual needs, but usually, the
default parameter values are sufficient. While adjusting, please pay attention to the
distribution of RTK data. Try not to affect the distribution, ensuring it remains evenly
spread across the entire trajectory. If the RTK data is unevenly distributed, only covers a
segment of the trajectory, or has excessive intervals, it will lead to issues with the final

coordinate transformation accuracy.

While making adjustments, pay attention to whether the data in the top left corner of the
window is in a usable state. If it shows a red unusable state, it indicates that the effective
GNSS data under the current parameters is less than what the software requires for
calculation. In this case, you need to increase the HDOP, decrease the number of satellites,
or increase the tilt angle, or adjust all three comprehensively. Adjust until the data state
turns green and is usable, only then can you use RTK for coordinate transformation. If it

remains in an unusable state, coordinate transformation cannot be performed.
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| Data setting

¥ Map0 MapO0 Available25963

HDOP: « 300 » Numberofsatellites: « 10 > Angle: <« 2000 »

Coordinate Transformation v Custom = Eﬂ
Source coordinate system (Geodetic coordinate) Target coordinate system (Projection coordinate)
Projection  Datum transform Plane transform Elevation fitting  Geoid model  Elevation grid Plane grid
Name v CGCS2000 Name v CGCS2000
Ellipsoid setting Parameter Ellipsoid setting Parameter
Ellipsoid name CGCS2000 Ellipsoid name CGCS2000
Semi-major axis a 6378137.0000000000 Semi-major axis a 6378137.0000000000
Flattening inverse (1/f) 298.257222101000025 Flattening inverse (1/f) 298.257222101000025
Positive direction North-East Positive direction North-East

B. Coordinate Transformation

The coordinate transformation function supports users to transform source coordinate
systems to the desired target coordinate systems. At the same time, the software has built-in
coordinate systems for some countries and regions, such as Hong Kong and New Zealand.
These built-in coordinate systems support use when the data source ellipsoid is WGS84
when collecting with an RTK module. That is, when the source ellipsoid is WGS84 during
collection, the built-in coordinate system can be directly transformed to the corresponding
country/region coordinate system. If the collected data source ellipsoid is not WGS84 or the
built-in coordinate system does not contain the required target coordinate system, you need
to set the coordinate transformation to custom, and then adjust the source coordinate system

and target coordinate system according to actual needs.
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CoordinateTransformatiorI ¥ Custom # 124)

Source coordinate system (Geodetic coordinate) Target coordinate system (Projection coordinate)

Ellipsoid Dalum transform Plane transform Elevation fitting  Geoid model  Elevation grid Plane grid
Name v €GCS2000 Method ¥ Gaussian Projection/3° Angleunit v Degrees
Ellipsoid setting Parameter Projection setting Parameter
Ellipsoid name CGCS2000 Central meridian 114.000000000000000 ¥ E
Semi-major axis a 6378137.0000000000 Origin latitude 0.000000000000000 Y N
Flattening inverse (1/f) 298.257222101000025 Scale 1.000000000000000
Positive direction North-East False Easting (m) 500000.000000000000000
False Northing (m) 0.000000000000000
Average Latitude 0.000000000000000 ¥ N
Height of projection 0

C. Source Coordinate System

If the source coordinate system is set to WGS84 or CGCS2000 when collecting data, the
corresponding coordinate system will be automatically identified. If other Operating
Reference Station (CORS) Network is used during collection, the user needs to specify the

ellipsoid of the source coordinate system.

If the source coordinate system is WGS84, the target ellipsoid defaults to WGS84 and the

projection mode defaults to UTM projection.

If the source coordinate system is CGCS2000, the target ellipsoid defaults to CGCS2000,

and the projection mode defaults to Gaussian three-dimensional zone projection.

Currently, the built-in ellipsoids include WGS84, CGCS2000, XIAN 1980, BEIJING 1954,
GRS80 and INTERNATIONAL. If it is another ellipsoid, the user can select "Other", enter
the major axis a, the inverse of the flattening (1/f), and confirm the source ellipsoid

parameters.

D. Target Coordinate System

The target coordinate system parameter settings include the parameters of ellipsoid,
projection, datum transformation, plane transformation, elevation transformation, geoid,
elevation grid and plane grid. The projection coordinate system and elevation system of the
output data can be adjusted by a combination of single or multiple transformation parameter

settings. This software supports most coordinate systems

In order to ensure the accuracy of point cloud, when processing, it is necessary to confirm

the use of a certain parameter or a combination of multiple transformation parameters based
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on the projection coordinate system and elevation system of the confirmed source

coordinate system and target coordinate system.

The setting and adjustment of the coordinate system generally requires surveying and

mapping expertise.

@ Ellipsoid

The ellipsoid of the target coordinate system currently supports CGCS2000, WGS84,
ITRF2008, XIAN80, BEIJING54, GRS80 etc. Users can also select "Custom" and enter the
major semi-axis a, the inverse of the flattening (1/f) and confirm the source ellipsoid

parameters.

@ Projection

Projection settings are used to set the parameters required for projection.

Currently Gaussian projection(3°), Gaussian projection(6°), UTM projection, Mercator

projection, Transverse Mercator projection and Oblique Mercator projection is supported.

Each projection method requires the setting of the central meridian, latitude origin, scale,
false easting, false northing, average latitude and height of projection. Different coordinate
systems have different requirements. To ensure the accuracy of coordinate transformation,
please confirm and enter these parameters. Central meridian, latitude origin, mean latitude,
please note whether the area is in the southern hemisphere or northern hemisphere, eastern
hemisphere or western hemisphere. If it is in the northern hemisphere, select N with the
right button, if it is in the southern hemisphere, please change the right button to S. If it is in
the eastern hemisphere, select E with the right button, if it is in the western hemisphere,
please change the right button to W. Please enter positive numbers for longitude and

latitude data.
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Target coordinate system (Projection coordinate)

Ellipsoid Datumtransform Plane transform Elevation fitting  Geoid model  Elevation grid Plane grid

Method ¥ Gaussian Projection/3° Angleunit + Degrees
Projection setting Parameter
Central meridian 114.000000000000000 Y E
Origin latitude 0.000000000000000 ¥ N
Scale 1.000000000000000
False Easting (m) 500000.000000000000000
False Northing (m) 0.000000000000000
Average Latitude 0.000000000000000 ¥ N
Height of projection 0

® Datum transformation

Datum transformation can transform the datums of two different coordinate systems.
Currently, the most commonly used datum transformation method is the Bursa seven-

parameter transformation method.

When the source ellipsoid and the target ellipsoid are inconsistent, the Bursa seven-
parameter transformation method can be used to achieve relatively accurate coordinate
transformation; if the source ellipsoid and the target ellipsoid are similar, the source
ellipsoid can be directly considered to be the target ellipsoid for processing, which has a
relatively low impact on the accuracy of the coordinate transformation. When the accuracy

requirement is not high, the datum transformation can also be ignored.

Users can input the Bursa seven parameters themselves or calculate them using the
"Parameter Calculate" tool. It is recommended to calculate the parameters using the

"Parameter Calculate" tool.
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Target coordinate system (Projection coordinate)

CGCS2000

Ellipsoid Projection w Plane transform Elevation fitting  Geoid model  Elevation grid Plane grid
Method ~ Mone
Datum conversion setting Parameter
X-axis translation (m) 0

Y-axis translation (m)
Z-axis translation (m)
X-axis rotation (s)
Y-axis rotation (s)
Z-axis rotation (s)

[N — B — BRI — T — S — ]

Scale factor (ppm)

@ Plane transformation

Plane transformation is used to transform the source plane coordinate system to the target
plane coordinate system. It contains a translation, rotation and scaling of the data. Currently,

the commonly used four-parameter method is supported.

Target coordinate system (Projection coordinate)

CGCS2000
Ellipsoid Projection  Datum translu:urm Elevation fitting  Geoid model Elevation grid Plane grid
Method + None
Datum conversion setting Parameter
North translation {(m) 0

East translation (m)

Rotation angle (s)

[— BN — R —

Scale factor (ppm)

® Elevation fitting

The purpose of elevation fitting is to transform the source elevation system to the target
elevation system. Currently, two methods are supported: fixed difference correction using

elevation anomaly and surface fitting.

34



Target coordinate system (Projection coordinate)
CGCS2000
Ellipsoid Projection  Datum transform Plane transform §REEGGRi0G-Y Geoid model  Elevation grid Plane grid

Method ~ None

Datum conversion setting Parameter
Fitting parameter A ]

Fitting parameter B

Fitting parameter C

0
0
Fitting parameter D 0
Fitting parameter E ]

0

Fitting parameter F

At least 6 control point pairs are required for calculation. Each control point pair needs to
contain the geographic coordinates of the source coordinates (BLH latitude, longitude and
height) and the elevation of the target elevation system, and needs to be stored in the
surface fitting control point pair format. After importing into the parameter calculation, the
surface fitting parameters A, B, C, D, E, and F can be calculated. The more points used, the
more accurate the surface fitting and the higher the elevation fitting accuracy. The

following figure shows the surface fitting parameter calculation interface:
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Elevation fitting setting
Method v Curve fitting

Import file

Point name Source B Source L Source H Target H

Roit name ResidualH Fitting parameterA: —————————
Fitting parameterB: —————
Fitting parameterC: —————
Fitting parameterD: ————n———
Fitting parameterE: ———————

0
1
2
3
4
5 Fitting parameterF: ——————

Fitting residual: ~ ———o——

Surface fitting control point pair format: It needs to include the geographic coordinates
(BLH) of the source coordinate system and the elevation H of the target coordinate system,
separated by spaces. The units of B and L need to be in degrees, minutes, and seconds
(dd:mm:ss.ss) format. The elevation units of the source and target coordinate systems are

meters. You can click the download button to download the corresponding template.

Elevation fitting setting

Method v Curve fitting

Import file \ o

After the calculation is completed, you can also click Save to store the calculation results.
By clicking the "Save" button and can be used in subsequent data through "Import File".
Click "Apply" to complete the setting of elevation fitting parameters.

{#source target
Name B(dd:mm:ss.ssssss) L(dd:mm:ss.ssssss) H(m) H(m) #a 0(m) a 1(m) a 2(m) a 3(m) a 4(m) a 5(m)

Surface fitting control point pair file Surface fitting parameter file template
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template

®Geoid

The geoid transformation parameters can be used to fit the elevation using the geoid model.
The geoid model is a grid model that describes the specific geoid difference at different
locations within a certain range. It is generally provided by large international non-profit
organizations, or provided by national surveying and mapping bureau, and is generally

stored in the form of a grid.

Multiple sets of data within a large area covered by the geoid model can be fitted using the

same geoid model transformation elevation system.

Before use, please confirm whether the target elevation system corresponding to the geoid
model you are using. Only when the geoid model is correct can the elevation transformation

be completed accurately.

When using it, you need to select the "File Format" first. Currently, CRE supports geoid
data stored in .tif/.asc/.gri/.gtx/.dat file formats. Then, select the built-in geoid model in the

"File Name" or import it yourself to complete the geoid transformation parameter setting.

Target coordinate system (Projection coordinate)
CGCS2000
Ellipsoid Projection  Datum transform Plane transform  Elevation fitting Elevation grid Plane grid

File format None File name
Interpolation method

Model parameter Parameter
Min Longitude 0

Max Longitude

Min Latitude

Max Latitude

Grid resolution (Lon)
Grid resolution (Lat)
Rows

Cols

{— T — I — BT — B — B — o — ]

The built-in geoid models currently available are:
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Format Geoid Model Description

tif NzZGD2016.tif New Zealand geoid model.
NZVD2016

GCG2016v2023.tif German Geoid Model

DHHN2016

asc gsigeo2011 ver2 2.asc | Japanese Geoid Model
GSI12011

gri hybrid_geoid.gri Korean Geoid Model
KNGeoid18

gtx NZGeoid2016.gtx New Zealand Geoid Model
NZVD2016

dat KNGeoid18.dat Korean Geoid Model
KNGeoid18

@Elevation grid

The elevation grid transformation parameters can be used to fit the elevation using the
elevation grid model. The elevation grid model is a grid model that describes the specific
elevation difference between two different elevation systems at different locations within a

certain range.

Multiple sets of data within a large area covered by the elevation grid model can use the

same elevation grid model to transform the elevation system for elevation fitting.

Before use, please confirm whether the target elevation system corresponding to the
elevation grid model you are using. Only when the elevation grid is correct can the

elevation fitting be completed accurately.
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When using it, you need to select the "File Format" first. Currently, CRE supports grid data
stored in .tif/.asc/.gri/.gtx/.dat file formats. Then, select the built-in elevation grid model in
the "File Name" or import it yourself to complete the elevation grid transformation

parameter setting.

Target coordinate system (Projection coordinate)
CGCS2000
Ellipsoid Projection  Datum transform Plane transform Elevation fitting  Geoid model @A =1 Fedgll Plane grid

File format ~ Mone File name
Interpolation method

Model parameter Parameter
Min Longitude 0

Max Longitude

Min Latitude

Max Latitude

Grid resolution (Lat)

0
0
0
Grid resolution (Lon) ]
0
Rows 0

0

Cols

Currently, CRE has a built-in elevation grid model of AUCKHT1946.tif which is Auckland
1946 height (AUK46).

Plane grid

The plane grid transformation parameters can be transformed using the plane displacement
grid model. The plane displacement grid model is a grid model that describes the difference
between the plane coordinates of different locations in two different projection coordinate

systems within a certain range.

For multiple sets of data within a large area covered by a plane grid model, the same plane
grid model can be used to transform the plane coordinates of different projection coordinate

systems for plane transformation.

Before use, please confirm whether the target coordinate system of the plane grid model
you are using are consistent with the coordinate system you expect to transform. Only when

the plane grid is correct can the plane transformation be completed accurately.
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Target coordinate system (Projection coordinate)

CGCS2000
Ellipsoid Projection  Datum transform Plane transform  Elevation fitting Gecidmodel  Elevation grid Plane grid
File format None File name

Interpolation method

Model parameter Parameter
Min Longitude ]

Max Longitude

Min Latitude

Max Latitude

Grid resolution (Lon)
Grid resolution (Lat)

Rows

{— NI — I — R — BRI — S — i —

Cols

E. Target Coordinate System Search

Click Search to enter the search interface, where you can search for coordinate system

information by entering the EPSG code or corresponding keywords/words.

Coordinate Transformation v Custom =2 B
, ) , ~
Source coordinate system (Geodetic coordinate) Target coordinate system (Projection coordinate) |  Search

Ellipsoid w Projection  Datum transform Plane transform  Elevati

fitting Geoid model  Elevation grid Plane grid

Name « CGCS2000 Name CGCS2000
Ellipsoid settings Parameter Ellipsoid settings Parameter
Ellipsoid name CGC52000 Ellipsoid name CGCS200
Semi-major axis a 6378137.0000000000 Semi-major axis a 63781370000000000
Flattening inverse (1/f) 298.257222101000025 Flattening inverse (1/f) 298.257222101000025
Positive direction North-East Positive direction -East

Aop

After locating the specific coordinate system, click to select it and choose Apply. The
coordinate conversion interface will then display the corresponding coordinate system
information. Currently, it supports searching for EPSG ellipsoid and projection information

(including seven parameters).
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i 1 i ]

Target coordinate system select Target coordinate system select

Q Search Q WGS x
ID Target coordinate system select ID Target coordinate system select
EPSG9990 ITRF2020 EPSG2094 WGS 72BE / TM 106 NE
EPSG9989 ITRF2020 EPSG2309 WGS 84 / TM 116 SE
£  EPSG9977 FNL22 Grid f  EPSG2310 WGS 84 / TM 132 SE
EPSGO974 FNL22-IRF EPSG2311 WGS 84 / TM 6 NE
EPSG9972 SCM22 Grid EPSG3031 WGS 84 / Antarctic Polar Stereographic
. it = re
Details - Details -
ig g
anky
0vuvuu Sami-mainr Avic A AF7R17ANANAANANA JOULLY Sami-mainr axi< A A37R137 AONONANNNAN
’ 1 ‘ 1
Target coordinate system select Target coordinate system select
Q 216q x Q 2168 X
ID Target coordinate system select
EPSG2168 Pulkovo 1942(83) / Gauss Kruger zone 5
f f
4 ;i‘ - rc
Details = Details E
2168
Pulkovo 1942(83) / Gauss Kruger zone 5 b
g i

PROJCRS["Pulkovo 1942(83) / Gauss Kruger zone 5"
BASEGEOGCRS["Pulkovo 1942(83)",

A ATRART A i A A 02

Apply

J0vuvy Semi-mainr axis A A378737 AndnnAnAnn J0ULUY Semi-mainr avic A A272137NNNNNNNNRNN

Target coordinate system (Projection coordinate)

Projection  Datum transform Plane transform Elevation fitting  Geoid model Elevation grid Plane grid
Name v KRASS

Ellipsoid settings Parameter

Ellipsoid name KRASS

Semi-major axis a 6378245.0000000000

Flattening inverse (1/f) 298.300000000000011

Positive direction North-East

Target coordinate system (Projection coordinate)

Ellipsoid Datum transform Plane transform Elevation fitting  Geoid model  Elevation grid Plane grid

Method ¥ Transverse Mercator Projection Angle unit ¥ DD:MM:SS
Projection settings Parameter
Central meridian 015:00:00.0000000000 v E
Origin latitude 00:00:00.0000000000 ¥ N
Scale 1.000000000000000
False Easting (m) 5500000.000000000000000
False Northing (m) 0.000000000000000
Average Latitude 00:00:00.0000000000 ¥ N
Height of projection 0.000000000000000
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F. Save Coordinate System

After completing the setup, you can save the coordinate system. Click the "Save" button to
the right of "Coordinate Transformation" to store the complete coordinate system
information. This allows for immediate reuse in future projects using the same coordinate
system.

Coordinate Transformation + Custom = B

Source coordinate system (Geodetic coordinate) Target coordinate system (Projection\coordinate)

ansform Elevation fiting ~ Geoid model  Elevationgrid  Plane grid

Name v CGCS2000 Name ¥ CGCS2000
Ellipsoid settings Parameter Ellipsoid settings Paramet
Ellipsoid name CGCS2000 Ellipsoid name
Semi-major axis a 6378137.0000000000 Semi-major axis a 6378137.0080000000
Flattening inverse (1/f) 298.257222101000025 Flattening inverse (1/f) 298.25722210§ 000025
Pasitive direction North-East Positive direction North-East

G. Import Coordinate System:

Click the "Import" button to the right of Coordinate Transformation to load a previously

saved coordinate system file (.xcord).

Coordinate Transformation Custom = _LE_W
Source coordinate system (Geodetic coordinate) Target coordinate system (Frojection coordinate) search

Name ¥  CGCS2000 Name ¥  CG#52000
Ellipsoid settings Parameter Ellipsoid setMngs Parameter
Ellipsoid name CGCS2000 ame CGCS2000
Semi-major axis a 6378137.0000000000 6378137.0000000000
Flattening inverse (1/f) 298.257222101000025 ening inverse (1/f) 298.257222101000025
Positive direction North-East ositive direction North-East

H. PPK Solution

For data collected in the field using the PPK acquisition mode, when this project is selected
during post-processing, the GNSS module will automatically choose the PPK solution

option. Clicking PPK Settings will open the PPK data configuration interface.
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Project Processing b4

Project File

F:/PPK¥#&/301_PPK_2025-05-15-162153

Coordinate Transformation External parameter setting

aep ()

-+ GCP edit

I
GNSS

(® Ppkmodule  PPK setting
QO onssfie
(O rigid transformatior () Height anomaly < 00000000 »
Coloring
(® internal camera
Camera mount:
[:] Optimize visual pose Installation mode: v None

Output panoramic imag resolution: v 36001800

Advanced Setting *»

PPK processing requires synchronous observation data from reference stations. The current

version supports only RINEX 3.0 and later versions.

Click Observation File to select the corresponding observation file (*.xxO) and import it
into the software. Click Navigation File to select the corresponding file. Data in formats
such as .xxP/. XXG/.XXC/.XXL/.XXN/.NVA can be read in multiple files at once. After the
software successfully reads the files, the base station coordinate information read from the
observation files will be displayed synchronously in the Base Station Coordinate

Information section.

PPK settings

Base station settings Angle unit: v Degrees ¥ Mapi  Map1 Not Availabled
Data format (®) rinex
] Observation file [ |
Navigation file | +
|, Basestation coordinates Antenna height(m) 00
s Coordinate system ¥ WGS84BLH Measure to ¥ Position of antenna base
¥ 8 0.000000000000000 v Antenna phase height 0
] L 0.000000000000000 ve Manufacturer = UnKnown
H 0.0 Antenna type v UnKnown

satellite system @@ crs @@oos oo @@ oa

Reset Angle: 4 1500 »

Coordinate Transformation v Custom == [
Source coordinate system (Geodetic coordinate) Target coordinate system (Projection coordinate) search

Name v Other

Name ¥ Other
Ellipsoid settings ~ Parameter Ellipsoid settings e =
Ellipsoid name WGS84 Ellipsold name WG584
Semi-major axisa  6000000.0 Serni-malor axis a 6000000.0
Flattening inverse (1/f) 200.0 Flattening inverse (1/f) 200.0
Positive direction North-East Positive direction North-East
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After importing all data, you may select the satellite systems to include in the calculation
(select at least 1). The more satellite systems selected, the higher the calculation accuracy

will be.
Click Reset to clear all data;
Click Calculate to initiate PPK data processing;

Upon successful processing, corresponding trajectory data will appear in the upper-right

interface;

Valid trajectory data can proceed to PPK-SLAM optimization and coordinate

transformation;

Refer to the coordinate transformation section in RTK processing for detailed configuration

options.

I. GNSS files

If users need to transform the point cloud data to a specific coordinate system, they can first
copy the gnss.csv recorded by the scanner in the project data folder and use other software
for coordinate transformation. After transformation, save the newly transformed gnss.csv
file to the external data folder of the corresponding project directory. When the GNSS File
option is checked, the software will automatically read the files in the external data folder
and use the gnss.csv file for coordinate transformation. The transformed gnss.csv format is

gps_time east coordinate, north coordinate elevation, as shown in the figure below.

A

= (] X

E gnss X i
K{Epﬁfﬁme% East North Altitude s
1705.565717077 59W7m ) 248 58
1705.565717177 59° ) 24 h 5,
1705.565717277 59 ) 24 5. A
1705.565717377 59° ) 24 5.4
1705.565717477 59 ) 24 1 5.4 1
1705.565717577 59nam ) 248 k 5.4
1705.565717677 59 = ) 248 5.8
1705.565717777 59’ ) 24 5. '
1705.565717877 597 ) 24 51

g

1708 BAR717Q77 RQuiiame wl Doy cwme | w—— . wm—

i
|
1
1
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If you check "Rigid Transformation," the external control points or GNSS information will
only be used for the rigid transformation of the point cloud and will not be used for SLAM
mapping optimization. For those who require high accuracy in point cloud data, it is

recommended not to check this option.

If the user needs to transform the default ellipsoidal elevation system of the GNSS file to

another elevation system, they can check this option and fill in the corresponding values.
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GNSS

(® RTKmodule  RTKsetting
() GNsSfile

() Rigid transforma Heightanomaly ~ < 50000000  »

6.4.1.3. Coloring

Coloring

@ Internal camera

O External camera @ camera mount:

O Backpack mode

The coloring function mainly uses image data from the built-in camera or external
panoramic camera to color the point cloud, obtaining point cloud data with true color
information. If you choose external panoramic camera coloring, you need to simultaneously

start recording with the external panoramic camera during scanning.

If you need to color the collected point cloud data, you can check this option and select the

appropriate coloring method.

6.4.2. Advanced Settings

The advanced settings provide users with four SLAM mapping-related parameters:
Dynamic Object Removal, Start-to-end Loop Closure, Subsection, Automatic Load Point

Cloud After Data Processing, and Special Mode.
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Advanced Setting ~

Dynamic object removal

D Start-to-end loop closure

D Subsection

D Automatic importing point cloud after data processing

Special mode: ¥ None

Output path { —I— i

A. Dynamic object removal

The Dynamic Object Removal function is designed to remove point cloud noise data of
dynamic objects collected during scanning, in order to obtain better point cloud data. For
better removal results, please strictly adhere to relevant collection guidelines during data

acquisition.

B. Start-to-end loop closure

The Loop Closure function mainly enhances the constraints of SLAM mapping and
improves the overall accuracy of point cloud data. If the walking trajectory forms a loop

(i.e., the scan ends at the starting point) during data collection, you can check this option.

C. Point Cloud Subsection

The point cloud subsection function can segment the point cloud results after project
processing according to the size specified by the user. It is not enabled by default. After
checking, the default segment size is 1gb. The user can also select the segment size

according to actual needs.

D. Point Cloud Enhancement

Using the point cloud enhancement function results in denser and more uniform point cloud
data, but the efficiency of project processing will be reduced. Currently, the software offers

two modes of point cloud enhancement:
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Smm: If this option is selected, the point spacing in the enhanced point cloud data will be

Smm.

Imm: If this option is selected, the point spacing in the enhanced point cloud data will be

Imm.

Note: Selecting either of these options will decrease the efficiency of project processing.
After point cloud enhancement, the result data will be enormous and thus will be saved at

multiple tiles.

E. Robust mode

The robust mode is mainly used for mapping in scenarios with partial degradation or
intense motion. If the conventional mapping mode fails and the processing report indicates
"LIO too few, please try robust mode," you can select this option to reprocess the project.
Note: This mode increases the success rate of mapping, but the accuracy of these scenarios

may be compromised.

F. Narrow scene

The narrow scene mode is mainly used in narrow and straight scenes such as underground
tunnels, mining tunnels and long straight corridors. Enabling it in other common scenes

processing project may cause SLAM mapping to fail.

Note: The narrow scene mode can improve the robustness of SLAM mapping in
underground tunnels, mining tunnels and long straight corridors, and improve the success
rate of SLAM mapping within 500m. For narrow scenes with long scanning time, due to
factors such as dynamic objects/motion/degradation, the challenge is still great and there is

a possibility of failure.

During scanning, for narrow scenes that require a long time to acquire, it is recommended
to perform multiple scans. It is recommended to scan every 500 meters and add control
points at the beginning and end of each scan (control point coordinates are optional), and
use multi-map fusion to fuse the point cloud. It is recommended to scan in segments,

collecting one segment every 500m). For specific operations, please refer to map fusion
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based on control points (relative control points/absolute control points). The control points

of the first set of data are set at the end of the scan, the control points of the intermediate
data are set at the beginning and end of the scan, and the control points of the last set of data
are set at the beginning of the scan. The names of the control points at the connection

positions must be consistent, and the scanning placement and direction must be consistent.

G. SLAM mapping end time

After enabling the feature, adjust slider to select desired mapping end time.

Trajectory Preview Operations: 1. Click Preview to visualize the trajectory 2. Adjust the

mapping time — Trajectory updates in real-time 3. Toggle preview perspectives: Front

View, Left View, TopView. Adjust settings according to operational requirements.

SLAM mapping end time Preview

‘\\ -
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Trajectory Preview X

Coordinate System Top wiEw

[+ ] f I Preid iy
L]
Trajectory Preview X
Top view
Coordinate System .
efl i
< R e
.

Notes:
1) Mapping duration must exceed 3 minutes.

2) For RTK/PPK workflows: After setting the mapping time, re-enter the RTK Settings or
PPK Settings interface to verify sufficient valid satellite data is available, ensuring

successful computation.
3) For GCP based coordinate transformation: Ensure all ground control points (GCPs) fall
within the selected mapping timeframe and that at least 3 GCPs are included.
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6.4.3. Output path

Users can specify the path to save the processing result file. If not specified, it will be

output to the CRE project save folder by default.

6.4.4. Progress task queue

All tasks can be found in the progress queue at the bottom of the software window. You can
add a new project processing task to the queue without having to wait until your current
task is finished. All tasks in the queue will be performed one by one (while your computer

is still awake).

Users can select different options for different processing tasks according to their actual
needs. After selecting the options, click "Start," and the software will immediately begin the
processing task. The corresponding project processing tasks will be automatically added to

the task queue and processed in order.

Clicking on the process bar at the bottom of the software will display the current processing,
waiting, and completed projects. For data that is being processed, all processing steps and

progress will be shown.

Progress

Project process  20: @ 00:00:55 X
2024-09-19-120950
SLAM mapping e
Optimization
Filtering
Dynamic object removal
Coloring
Project process 0% Waiting X
2024-09-16-115806

Completed Number:0

6.4.5. Saving path of project processing

If the output path is not specified in the advanced settings, the project processing result file
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will be saved in the current LS project folder by default; if the output path is specified, the

result folder will be saved in the corresponding path. The result folder will be saved under
the name of " ResultDataproject file 0 " (after the file name, " 0 " represents the result of
the first processing of the project. If the same project file is processed again and saved in
the same path, the result file name of the second processing will be followed by " 1", and

SO on).

In the result folder, the corresponding post-processing point cloud file, point cloud three-
view screenshots, trajectory file, image file (if coloring is checked), etc. will be saved in the
folder named after the project files. The logdirXXXX folder saves the log files of project
processing. The report folder saves the processing report and the control point

transformation accuracy report (if the control point coordinate transformation is checked).

0 » dbBE » DataD) > LS2SZnesult O : . ) R =
» UEBEG » Data(D] » LS252result > ResultData2024-02-25-1056310 @

R (2]
1 o

ResultDataled -0 -25- 105641 1

2024-02-25- 105631
iogdir 2024-02-25- 105631

Report

7. CRE ComNavRealEditor Applications
7.1. Map Fusion

Point cloud data can be accurately stitched together to form a complete map. The system
supports global joint optimization, coordinate transformation, and colorization. It provides
an efficient solution for large-scale 3D scene reconstruction. Depending on the scene type,
users can choose between RTK mode and control point mode for stitching. These two
modes can be used independently or in combination, but a valid connection must exist

between the maps.
Data Collection Notes:

(1)Ensure an overlapping path of 15-30 meters between adjacent maps.
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(2)It is recommended to choose feature-rich environments as overlapping paths. Avoid

using open areas, long corridors, or smooth tunnels.

(3)If using two or more devices, ensure that the LIDAR heads are completely identical and

use a uniform colorization method.

(4)A single project supports a maximum of 10 fused maps, and each recording session is

recommended to be within 20 minutes.

(5)In RTK mode, ensure that RTK data for each project is valid. Avoid scanning in areas

with poor satellite visibility or signal obstruction.

(6)In control point mode, if absolute coordinates are not required or if operating in areas
without GNSS signals, it is recommended to use the standard base to collect control points.

Ensure that adjacent maps are connected using the same control point.

(7)If the stitched maps are collected in separate sessions within the same project, collect a
control point after completing the first section of scanning, then stop recording. Begin
scanning the second section and, after initialization, collect the same-named control point
again. After successful collection, scan 15-30 meters toward the previous section to ensure

sufficient overlap for stitching.
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(8)To perform coordinate transformation, ensure that there are at least three absolute control

points in the map, and these points must not lie on a straight line.

7.2. Panorama Overlay
Before using this feature, you need to process the data and check the "Panorama" option to

use Panorama Overlay. Operating Steps:

(1)Import and select the point cloud file. Then click on the Panorama Overlay function in

the menu bar.

(2)Select the corresponding project processing folder. Once the correct folder is selected,
the Panorama Overlay function will launch. The left window displays the overlay of
panoramic images and point cloud data, while the right window displays the point cloud

view.

(3)In the left window, you can pan, zoom in, and zoom out the panoramic image using the

mouse. Click the white arrows in either window to switch between images.

(4)Click the trajectory icon at the top to toggle the display of the trajectory on or off. Click

the point cloud icon at the top to toggle the overlay between point cloud and panoramic

54

image.
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(5)If measurement is needed, make sure the point cloud and image are overlaid, then click

the Measurement button in the left-side toolbar to start measuring.

Z
=

B -Tmpnnunmgn«m. <« 000 »
Data Management Panoramic overlayffocus] G) Trajectory a8
¢ 4% Point cloud

A Others

Property

Name 2024-09.05-101004rest.
Type Point cloud

Point numbers 22912047

Point size “ 2

Oisplay v kel
Transparency « 1w

X 240139
Boundingboxsize  Y: 254073
Z:5034

Bounding box center Y- 147955

Map fusion methods mainly include:

- Multi-map fusion based on RTK;

- Multi-map fusion based on PPK;

- Multi-map fusion using external ground-control points;
- Multi-map fusion using relative (tie) control points;

- Multi-map fusion that resumes from an interrupted scan.

Saving the fused map:
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If no output path is set in Advanced Settings, the fused-map files are saved by default in the

current LS project folder; otherwise they are written to the specified location.

7.3. Precision Verification

The accuracy-check function is used to verify the precision of the scanned data by
comparing the coordinates of check points in the control-point/RTK-transformed point
cloud with their corresponding true coordinates.

Accuracy verification offers two modes: automatic point selection and manual

selection.

Accuracy

@ ieomtciou: test data RTK_GCPresult

&

& Point cord file: + Pointsize: [

Select point: IStart select pnimi
Real coord Measure coord
Point name N E & Point inde X *
check | | calculate
Point index DX DY DS [>ra s e

Max Ds: -
AvgDs: ———

Error on plane

10

Point cloud:

Checkpoint file:

Select point:

Point name

1
2
El
4

Point number

[ Automatic
Manual J

Real coordinates

N E
4941901843 2496892.714
494189.2241  2496869.303
4941845732 2496290.592

494201.2926  2496299.171

DX DY DS

Accuracy Check

ssultlas

|Marker radius(m): « 0.15 » Markerpoints: « 50 » Maxdistance(m): « 050 »

Measurement coordinates

zZ Point number X Y zZ
17.37443333 1 4941901658  2496892.7526  17.2913

17.01713333 4941892975  2496869.3381  17.0374

2
1535286667 3 4941845372 24962006117 153514
4

146722 494701.2629  2496299.1931 146469

Ccheck | Calculate |
by Min DS: —

Max DS: —

INL LIOUG UALE AN e Coresponuing CreckpoInt uat

1. Load the check-point file by clicking “Point Coordinate File”.

The file must be in the same format as the ground-control-point file (.txt or .csv):

ir
@

point

"PointName Easting Northing EllipsoidalHeight' or "PointName Y X EllipsoidalHeight'.

2. Click Check; the software will automatically compare the selected point-cloud

coordinates with the true coordinates. If all residuals are within tolerance, the computation

proceeds. For manual selection, simply follow the on-screen prompts.
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Accuracy Check X

Accuracy X
Point cloud: 202 £ las I I
i Point cloud: 2024-01-30-162548-RTK+2 B iresult i
Checkpointfile:  : Fw 5
(]
Select point: Markerradiustm); < 015 » Markerpoints: « Point cord file: D:/PointC 20. Pointsize: |4 10 4 N
=
Selectpoint:  ftoselectpo| Markerradius(m):[4 015 »| Marker points: 4 50 | Matchmaxdis(m):[ 4 050 »
Real coordinates Measurement coordinates [ P — \
Pointname N E 1 Jer X Y z
Real coord Measure coord
1 494190.1843 2496892.714 17.374
20% .
2 494189.3241  2496869.303  17.017 Point name N E z Point index X ¥ 2
3 4941845732 | 2496290592 15352 | 6 4942368685 2493046225 187323499 6 494236858  2493046.231 1.864
B e m——— | . ' 7 494269.9346  2493048.036  1.61104929 1 494269935 2493048030 1.503
o A0M11 coo1  amamincar 1 coTramnc
Check | | Calulate | | Export
= '
i e |
,ﬁ Raintindex o Dk L] D2 MinDs: 0.006 Min elevation: 0.004 i
4 0,028 0.007 0.029 0.041 y
Point number DX DY DS DH
MinDS: — Min DH: —— 3 1B
6 0,010 0.006 0.012 0.009 Max Ds: 0.048 Max elevation: 0.041
: Max DS; —— Max DH: —— 7 0.001 0,006 0.006 0019 AvgDs: 0.020 Avg elevation: 0.020 'i
! 3 X
Average DSz Average D 9 0.007 0,018 0.020 0023 Erroron plane: 0.024 Error on elevation: 0.024
RMSE of plane: —- RMSE of elevation: ——
Lo = P TS L AL e

Note: At least three check points are required; otherwise the calculation cannot be
performed. Points whose errors exceed the limit are highlighted in red and reported; handle

them as needed.

7.4. Point selection and alignment
The Pick-Point Registration tool lets you manually select at least three pairs of homologous

points—either between two point clouds or between a point cloud and control points—and

then computes the alignment based on those correspondences.

Reference Gl Tobe registeredffocus] & Manual registration =

Swap
Reference.
2024.0020-100324005 ¢
To be registered:
2024.08-28-102203rest

Qthers.

Pick points
Roforance  Tobe registered
Property
Mame 2024-08-28-102203rest
Type Point cloud
Point numbers 132065358
Point size . B
Display v RGB
Transparency < mE
%:41292
Bounding baxsize Y 48.958
7:8.684
¥ 11603
Bounding box center  ¥:2614
2:0.0479994

Choose distinct, well-defined feature points on regular structures, making sure they do not
lie on the same plane or line, or the registration will suffer. After picking the pairs, click
Register; the software computes the alignment and pops up the RMS error. If the value is
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unacceptable, hit Reset, re-pick the pairs and register again. Once satisfied, press OK—a

new registered point cloud is created in the data list and both clouds are loaded into one

window.

Manual registration

Swap

Reference:
2024-08-28-101324resu I

To be registered:
2024-08-28-102203rest

Pick points

Reference  To be registered

Note: The registered point cloud is stored in an independent mode and will not affect other

point clouds.

Reference (] Tobe registeredffocus] ) Manual registration

-

L
i \‘:V 3 b 5 Swap
ﬁ‘ - [
£ eference:
‘.‘y*;' >

2024-08-28-102203resu I
To beregistered:
2024-08-28-101733rest

Pick points
|| Reference  Tobe registere
w1002 Ke1.130

015302 ¥5.118
| 189

X:-4.238 X:4.315
1Y:6.459 ¥:6.380
2190 21833

X:-3.963 X-3953
2Y:-6325 Y6324
187 L1535

1
| == c

Result:RMSE=0.0192644{m)

7.5. ICP Alignment

"The Iterative Closest Point (ICP) algorithm is utilized for ICP registration, which is
primarily aimed at enhancing the accuracy of the registration process. When two point

clouds have been subjected to initial alignment and their positions are roughly aligned, the

ICP registration can be employed to further refine the precision of the alignment."

Please choose a point cloud to be registered

O 2024-08-28-102203result las

O 2024-08-28-101733resultlas

Mumber of iterations « 20 >

RMSE < 0.00001000 >
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After clicking confirm, the software will automatically perform registration. Once the

registration is complete, the software will generate a new registered point cloud in the data

list on the left and import both point clouds into a single window.

< refine_allgned_20240924105828
£ GCP/Trajectory

L. Others

Y
Property
Name refine_aligned_202409
Type Point cloud
Point numbers 132065358
Polnt size 4 B
Display v RGB
Transparency « @

X: 37.808
Bounding box size Y: 53.905

2:8.741
X:-5.232
Bounding box center  ¥:-1.7205 &

Z:0.0304999

7.6. Data Management

Data management functions enable merging of LAS data, conversion of LAS data to RCP

format, and conversion of LAS data to structured E57 format.
(1) Merge

The merge function enables you to consolidate multiple point clouds into a single entity. It
is important to note that this feature currently supports LAS data versions ranging from 1.1

to 1.4. To execute a merge operation, follow these streamlined steps:

1. Select the point cloud datasets you intend to merge by clicking on them in the left data

layer.

File Processing [BEGIM Application Display Setting File Processing [@ELIN Application Display Setting
=ais. e sgl2 L U 2. "ol E] oo L YL &
S B oo [wla @ # % B ok X o® ¢
Manual icep y e . Manual IcP . g :

Femithaan TaReEon Resampling Denoising Smoothing Merge lastorcp lastoe5T registration _registration Resampling Denoising Smoothing Merge  lastorcp lasto

Point cloud processing | Data Mangement } i Registration i [ Point cloud processing } Data Mangement
@ Data Management Windowo[focus] @ Data Management Windowo[focus]
~ <% Point cloud ~ «% Point cloud

@ CI <% map.las @ [:J <% map.las
@ «*: mapl.las @ «% mapllas
<% Llas <% Llas
g <% 2las g % 2las Delete
@ <9 GCP/Trajectory @ <9 GCP/Trajectory Properties
A, Others A Others
pat @
4 4
~ —_

©2025 SinoGNSS All Rights Reserved
59



LS600 User Manual
2. To initiate the merge, either click on "Merge" within the Data Conversion section or

right-click and choose "Merge" from the context menu.

[ —) #i inl: A Y-} 1
Merge
Select all
| Paintcloud X ¥ z R G B Intensity GPSTime
1 mapl.las -1.419 -13.635 2.356 171 171 179 60 1731662496.147
2 1las -1.419 -13.635 2356 171 171 179 60 1731662496.147
3 2las -1.419 -13.635 2356 171 171 179 60 1731662496.147
Qutput path
Format pn
Fy /1230 :
v lasl.1{*.las) Dy E B scopenoy R R e e e L e e e S S e R R R Rk
“
[ = - ST (R

(2) las converted to rcp

Select the imported point cloud data requiring conversion, then click Data Conversion.

Data format conversion Progress
Import external data .
‘ o cenie Inthe queve1
. - {
Data convert 40% 00:00:01
Selectall |
| ims
mapl.las
Completed Number:2
Data convert: map.las Succeed 00:00:05 [ l_;]
@ las to rep
Output path
i i :
! H

Note: Only .las format point cloud data is supported for conversion, with a maximum of 10

point clouds selectable per session.
The software conversion progress can be viewed in the progress bar.

Upon successful conversion, a pop-up notification will appear. You may also click the

folder icon to the right of the “Completion” status in the progress bar to open the

converted data file path.
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]

Data converted successfully

You have completed the data conversion 024092914 301 Sresult Support

OK b 2024-09-29- 14301 Sresult rep

I g e

Note: The converted .rcp format data consists of two parts: the .rcp data index and the
folder containing the corresponding data files. If you need to copy the data to another
location, both files must be copied. The converted .rcp format is compatible with AutoCAD

2020 and later versions, as well as Recap versions.
(3) las converted to €57

The "LAS to E57" feature supports the conversion of LAS format point cloud data into
structured E57.

Before converting to structured E57, it is necessary to import the colored point cloud that
has been completed with coloring and output of panoramic photos, as well as the

corresponding pose; otherwise, the data conversion cannot be carried out normally.

Currently, only one LAS data conversion is supported at a time. To perform the conversion,
users need to first click on the point cloud data in the data layer on the left, and then click

on "LAS to E57" in the data conversion.

File Processing BGLIS Application Display Setting

K B B o= ¥ @@L B O® O

re;::tnr:;lon ngiSIE:tiOH Resampling Denoising Smoothing Merge lastorcpj lastoe57 AF:;;EL?S Clipping Box Clip P;r\:zl:;:a
i@] [ Point cloud processing i ‘ Data Mangement ‘i
@ Data Management Windowo0[focus]
v <= Point cloud
D <% map.las
D +¥ mapl.las
D < 1las
CI <% 2las

<9 GCP/Trajectory

A Others

TH QAW
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Select the output interval for panoramic photos. After clicking Confirm, wait for the data

processing to complete.

Data format conversion Data format conversion [
Select Pose File Select Pose File
E «l» ‘i i D:/3.3result/ResultD...9/pose_no_offset.csv i !
Panorama interval(m) « 2000 » Panorama interval(m) <2000 » |
Output path Qutput path
E + E i D:/3.3result E

=] - |

The data conversion will then be finished.

Progress
Dataconvert  40% G 00:00:01
1llas
i
Completed Number:2
i Info
Data convert: map.las Succeed 00:00:05 ) Til

Data converted successfully

0K

7.7. Point Cloud Resampling

The point cloud resampling feature is used to re-sample point cloud data to reduce the

number of points.

It includes two methods: sampling at a default rate and sampling at a minimum point
spacing. After selecting the method, click "Confirm" to start the resampling process; click

"Cancel" to exit the resampling function.
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Resampling ) Resampling X
Uniform
Sampling rate: | < 0.00% [ Sampling rate: | « 0.00% p:

(o | (D =]

If you need to export the data, you can select the file and click on "File" - "Export" in the

menu bar.

7.8. Point Cloud Denoising

Point cloud denoising removes noise points from point cloud data. The software's algorithm

requires setting two parameters: search radius (in meters) and neighborhood value.

Click Confirm to start denoising; click Cancel to exit this function.

Neighborhood point < tz >

Standard deviation « 0.5 »

‘ Cancel |I OK J

Note: When scanning sparse point cloud data, it is recommended to increase the
neighborhood value appropriately. Standard deviation multiplier: The smaller this value is

set, the more points will be identified as noise.

7.9. Point Cloud Smoothing

Point cloud smoothing processes point cloud data to flatten laser point clouds on certain
surfaces. By setting a neighborhood radius, the software performs neighborhood point
searches for each point in the point cloud. After executing this function, the process area
displays the progress of the operation. Upon completion, the software automatically imports

the smoothed point cloud data.
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Search radius -qb.DE >

e

7.10. Cutting and 3D Cutting

The clipping function is primarily used to extract specific data segments from point clouds.
Click the data requiring clipping, then select Clipping. A clipping toolbar will appear at the
top of the window, featuring the following functions from left to right: Rectangular
Selection, Polygonal Selection, Invert Selection, Inner Clipping, Outer Clipping, Reset,
Export, and Close.

Boe a0 Ccy x

The 3D Clipping function performs clipping operations on point cloud data via the clipping
box. After selecting the point cloud data, click 3D Clipping. A set of 3D clipping function
buttons will appear at the top of the window, arranged from left to right as follows: Pan,

Rotate, Zoom, Reset, Save, Close.
+ B c L x

7.11. Cross-Sectional View

Select the point cloud data you wish to view, then click “Profile View.” The software

will display a profile viewing buffer, introduce a new profile measurement function, and

open a new profile data viewing window.
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(] Buffer(m): 0.871 ® e C X

Measure &) Profile[focus] &5

For sectioned data, the software provides corresponding viewing and measurement
functions, including view, rotation, and measurement. Users can switch the viewing angle
of the point cloud by clicking the six quick-access views on the left. Clicking the view
button directly switches the point cloud back to the default side view. Clicking rotate allows

users to rotate the point cloud in the section window.

() suffer(m): 0.676 pedcl x

Measure &) Profile[focus] &)

|

.

When applying a 0.1 m buffer.
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@ouffer{m): « o0 » WL CF X

Measure 51 Profileffocus] &)

For the data obtained from the cross-section, the software provides corresponding viewing

and measurement functions, including view, rotation, and measurement. Users can click the

view buttons to switch the perspective of the point cloud.

@oufferm): « o0 » gl O @ X
Measureffacus] W Frontview ofile &5
(M Backview
¥
£ Letrview
Right view
S
[ :
; . U
d
B 3 =]
*
'1r - o e {g"r_t‘
¥
| ‘

Users can directly select points for measurement in the left measurement window. To delete

measurement results, hover the mouse over the result to display the delete option, then click

to remove it.
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Qoufferim): « o100 » @l O F X

Measure(focus] G)  Profile &)

Width: 4,588 m
Height: 2.088 m
Length: 5.041 m

Click Export to export the profile results, selecting the export format and path. Exporting as
a *.las or *.ply file saves the profile results as point cloud data. Exporting as a .tiff format
saves the profile results as a TIFF image and TFW file within the profile window.

Exporting as .PNG format saves the profile results as a PNG image in the profile window.

7.12. Cloud Map Overlay

The point cloud overlay feature enables users to measure point cloud data files colored
using an external panoramic camera. The software provides two windows: the left pane
displays the point cloud overlaid on the panoramic image, allowing rotation, zooming, and
measurement. The right pane shows an overhead view of the entire point cloud along with

its trajectory.

nTASSRANNt 5 ResultData2024-08-28-100926 0 » v O

o I Ty L T — I
B & & 06
color accu  2024-09-0  img_trajcs  img_trajr  panorama  sfm_persp  camera_p

3 [ior) racy.txt 5-101004r v py.csv vm ectiveldi  ose_full sy
esultlas nc_extrinsi

c.csv
pose.csv poseno_ map_confi | panorami images
offset.csv gJson cimage

i

2024-08-2 Report logdir_202
8-100926 4-08-28-1
00926
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Click Tools > Cloud Map Overlay, then select either the panorama directory file or multiple

point cloud segment output files. After selecting the data, click the Cloud Map Overlay
window within the tool, choose the corresponding output folder, and proceed to the cloud

map overlay process.
e | -'-‘a"mpenurynsugmem « e » <N D OB X

Data Management Panoramic overlay[focus) Bl Trajectory a
~ <% Point cloud
& 2074.09.05-101004result Jas
& GeP/Trajectory
A Others

Property
Name 2024.09.05-101004res1
Type Point cloud
Point numbers 222912041
Point size J 2
Display v ReB
Transparency Lo

X 240,139
Boundingboxsize  Y:254.072

7:50.381

X 25,5182
Bounding box center  ¥:-14.7955
7

= <% B Trajectory height(m) <

The cloud map overlay toolbar includes: Point Cloud, Panorama Photo, Trajectory,

Trajectory Height, Previous Frame, Play, Next Frame.
[ u.rra;gclmymighum] « 10 2 ¥ DX

Panoramic overlay Gl Trajectorylfocus] 5]

Click the “Measure” tool on the left to perform corresponding measurements on the data,

including point, distance, angle, area, and multi-point measurements.
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Panoramic overlay[focus] @

Point

‘ length: 4.610m |

Distance

. e

Angle

0

Multi-points

7.13. Align

Align is primarily used to adjust the spatial orientation of point clouds by rotating the

dataset around a selected coordinate axis, aligning it to the desired directional reference.
Functions: Horizontal and vertical alignment adjustments.

Views: Vertical alignment (operate in front/left view), horizontal alignment (operate in top

View) .

Note: Alignment operations change point cloud coordinates.
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BLSL

R e @ L B & B # @ M
L4 Banorama Morzontal  Vertical
A o

Braile
e il G Overta Slice Slice
s ¥

Select the point cloud need to be aligned. Click Tool — Align. Front, top, left views

automatically shown.

File  Processing -.ﬂ;:phul-bﬂ Display  Sefting

Data Management Windaw (Front veew){focus|

' 4 Pont clowd

(] % butging las
& tuildding_nlers

() +% bustding_n_align_2025_05_25_11_29, 12,

B widing_q A5
() £ meemi_2025-03-08-093249 Lias
(5 Modei

<8 weeiTajectory

I@- A Others

Property
v T Mame building_n.kas
ﬁ Type Paint cloud
a‘-“ Poi mbe: 6156071%
Paint size 4 ] .
Display v Inaenzity
Calor bar - B .
m 3
Transparency « EB
X 42.973m
Baunding bax size ¥: 41173m
Z: 10,676m
X 10.0915m
Bl he sanbar ¥ i ARGANALm

G0 Window (Top view)

Light Mod
1
o

=]

Draw coordinate axis: (For vertical adjustment, use Front or Left view; for horizontal, use

Top view.)
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l Dhata Manapimant

-

Window (Frot view) ) window (topview) a
Align B E

Center:

LR 3158200

¥ 4 147052 »

Z 4 -2200m »
Fiatate:

s » s &2
Translation:

4 0100 Fm =Y —

| — z —3

Hint: The selected axis will align the point cloud to the axis shown in the bottom-left of the
interface.

window (Left view)[focus]

6
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Click Apply to changes or click reset in the upright corner reset to initial state.If further
adjustment of the vertical alignment is required, you may fine-tune the settings within the
Left View or Front View until the desired outcome is achieved. If horizontal alignment
adjustment is required, refine the settings within the Top View as needed. Click "Save" to
save the aligned point cloud as a new file (LAS format supported). Choose output path and

whether to import into the software.

7.14. Horizontal Slice

Horizontal slice is a point cloud segmentation tool for horizontal plane analysis and floor

plan creation.
Note on coordinate handling:
1) Coordinate preservation: Use internal view adjustment (affects display only).

2) Coordinate modification: Use alignment tool first if coordinates don't matter.
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Selecting the point cloud and click Tool — Horizontal slice. Front, top, left views

automatically shown. Slicing performed in front view.

= : Light Made
thickness(m) « 050 » [Jstep(m) « 050 » B [H B X
window [Froat view)[focus] 51 window [Top view) &

Fle Processing ([ Appicatian Bisplay Setting

IEWLY_2025-0)-08- 0932451 las

(] < twaileling_n_Akgn_2025_05_27_12_05_20
H

& Model
@ =R GeR/Trajeciony
oA, Others
Proparty =)
: ,  Mame ulitng_q las
iy Tee point claud
ﬁ Paint num bers 61580719
@ Paint size “ 1 .
Display *  intensity
calar bar - W
LL
rrrrr parency . 030 z
33,798 l_
Bounding box size H.901m
LRl

Tool settings:

o e s &

Horizontal
Slice

thickness(m) « 050 » (Jstep(m) « 050 » % [ X

Slice Thickness: Adjusts the thickness of the cut (default: 0.5m).
Step Length: (If checked) Adjusts the spacing between multiple slices (default: 0.5m).

View Adjustment: Adjusts the horizontal/vertical view of the slice for easier operation.

(Operates like the Alignment tool; click to activate/deactivate.)
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Preview: Real-time preview of the slice in a floating window.
Save: Saves sliced data (LAS, RCP formats supported).
Close: Exits the slicing function.

As shown in the sample point cloud, a vertical tilt is present. Click the "View Adjustment"

button to perform corrections. The operation follows the same procedure as Align tool.

. Light Mode

thickness{m) « 050 » [Jstep(m) « 050 » e BB x
Dat Managernent Window (Front view)[fors) 5 window (Top view) )

File  Processing - Application Display  Setring

() £ building.as

% utiding_nlas

(] 4 nuiiing_n_align_2025_05_25_11_29_12.

8 bullding_gias
= | I‘;: o MM _2025-03-08-0932497 as
’ (] ¢ buliding_n_align_2025_05_27_12_0%_20,
o () mModet
fgy. | "oy
A, athers
: . Hame bualding_ las
¥y Tipe Point el
Iﬁﬁ Point rumbens 61580719
@ Point size El ] »
Display v imoensity
Color bar *EE— .
- i| -
Transparency - . . F3
1 31798 l_
Bounding bax size ¥ 26800m
Z:19.802m
* 11.312m
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File mwﬁlno-umn Display  Setting

[ reqsmanon ((eoint Clowd Precessing |

thickness{m} + 050 » [ Jstep(m) « 050 » B & X
.. Bata Management ‘Window {Front view) - = . 4
~ 4% Point coud =
Viewing angle adjustment
i_. () < buiding.tas
- () 4 building_n.tas Center;
h ([0 v building.n_ABgn 200808 3 13902 | 4 | aanm
- B huslding_q.1as Y 4 -539000
’ () <4 mismig1_2025-03-08-093249 1 bas Z e @isuE .
L C] <% building_n_Akgn_2025 05 37_12_05_20. Rt
pee Mode|
@ qosm e ¢ b '
@. & GO/ Trajectony
Translation:
A Dthers
51 < 010 *om o -3
“2 -
Pragerty ]
a4 Name Bisilckng_alas
Sy Teoe Point clowd
d Paint nismbers £158071%
@ Paint size . 1 ¥
Dlsgiay v intensity
Calae bar v E—
m g
Transpanency ) ax * I;
X: 33796
Rounding okiize ¥ 36800m
Z: 19.862m
X 11312m

fie processing ([ Avsbcation Display  Setting

. Light Moge
[ Beoswaten | (Fonrcougeocessng ) q
thicknessim) 4 050 » [step(m) 4 050 » s & P
| Dota Management Window (Front view) i =SB
w5 Point cleud Viewi le adj 23
ewing angle adjustment

_’ 1 () <% bailicing tas i
‘?. r:| <% bulicing_nlas Center:

() % uncing_n_Asgn_2025.05.25.11.29.12. |y 2072984

B bulkding_q tas ¥ o4 537133 L

D <% FEAMILY_2025-03-08-0332491 las Ty

() <% bulicing_n_Abgn_2025.05_27_12_05.20.

[ BRI

Rotate:
Model
g o b e S
2 GCPTrajectony
Translation:
A Others
4 0100 »m — ¥ -3
} - | —z-=
Propesty @l
Fa
b o4 Mame Building_g.das
o Type Point clouid
Faint numbers 61580719
—=
Pairt size . 1
Display v intensity
Color bar - .
> -
|
Transparency 4 a3
X: 33.708m
Bourking bax uze ¥: 26901m
Z: 19 88rm
®:11302m

After finalizing the point cloud alignment, initiate the slicing operation. To exit this

function, re-click the "View Adjustment" button.

In the Front View, initiate the slicing operation with a left mouse click. Complete the

slicing process with a subsequent click.
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File Processing -Mnlimm Diaplay  Setting

Light Mode
(&)
thickness(m) « 050 » [Jatepim) « vsn » ¥ B ¥

Data Management ‘window (Front viewffocus] @ ‘Window (Top view)
W &% Point cioud

(] % bustding las
D % busiding_nlas

[ ] (oo Focesang )

™=

8 tuilding_gias
D <% FEEME)_2025-01-00-0932401 Las.

() % busidng_n_slign_2025_05_27_12.05_30.

o [ modet
() & GCRITrajectory
A, Others
Property i)
w4 Name bullding_g-las
ey Tyoe Pairt cloud
Paint numbess 61560719
Point size - ] .
Display * Intenuty
Calor ar T
|. il -
Teansparency - 0.0 »
X 437%58m
Bounding box size 2 26.500m
2 19.802m
K N3gm

Drag arrows to resize, drag yellow circle to move in any of the three views.

s ©
Light Mode
thickness(m) 4 050 » (Jstep(m) « 050 » W B *®
~ <% Point clowd
() 4% busideng. las
(] 4% busiding_n.tes
(] v busiing_n_align_2025_05_25_11_26_12
B uilding_gus
(] % Fesmen_025-03-06-0932401 125

File Processing -Nlal.ltum Display  Setting

(egmmnn ) (o o Frovesong

[:] % buglding_n_Align_2025 05_27_12_05_20.
() madel

PEedaHAmmE

28 GePirajectary

A, orhers
i |
8
Ll teme bulding g tas
Wy e point eloud
ﬁ Paint numbess GISB0719
@ Paint sie - 1 .
Digplay v intensity
Color bar e |
|- i -
Tearspanney « g »
X:33.758m
huﬂdmﬂ‘wﬂll ¥: 26590 m
Z:19.882m
X AL312m

Click Step function, it will auto-generate slices based on step value (arrows disabled if

exceeding bounding box)
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Note: Arrows gray out if slices exceed the point cloud's bounding box.

= - @

Light Mo
)

thickness{m) 4 050 oastep[m] 4 100 ?‘_ ] »

Data Management wiindow (Front view ifocus| &1 window (Tap view) &=
+ % Point coud

rile processig ([ Aoetcavon Display  Seting

(] & busting.tas
(] ¢4 busiting_n tas
(] + bustding_n_slign_2025_05_25_11_23 12

& tuillding_q.ls

- mEAmE

(] <4 MM _2025:03.08-0032401 as

(P saoctet

&GP Trajectary

© A\

A, Others
Property &3
: .  MName Blding_a tas
iy Troe Pairt cloud
] Prirs rumbers S156071%
@ Paint size - ] .
Digplay v Inensity
Color bar -
t—Lnk 3
Tansparenty « o
X: 33.798m
Bounding bax size ¥. 26.90Tm
2 10.883m
X 11312m

To fine-tune an individual slice, drag its directional arrows to modify its spatial position as

needed.

Delete individual slices by hovering over name.
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File Processing ([ER] Aselication Dplay Setiing

Light Mode
thickness{m) 4 0.50 .aslep[m] 4 300 @ %. B 4
Dt Management windaw (Frant view)ffocus] A window (Top view)
4 ~ &% Point cout
£ () v busigng tas
-

() v buitding_ntas
& buliding_gkas
(7] <% Fsmet:_2025-03-00-093249 L las

-

D % busling_n_align_025_05_27_12_05_20.
(5 modet
o GCRITrajectory

e ¥

A, Others
|
Property &
w 4 Name bullding 445
e Tyne Paint cloud
Faint numbers 1560719
Paint stze - 1 »
Display v inmensay
Calor Bar v
|. h -
Transparenty 4 (k] .
*: 33.758m
Baunding bax size ¥- 26.509m
2 19.882m
X ALIIm

Fle  Processing -Poph(m»un Desplay  Setting

thicknessim) « 050 » @stepim) « 100 » 1 B X
Data Management windaw (Frant view)focuz] & window {Top view) B

~ &% Point cloud

[ megistrasan [P Clowe Frocessing

[ ¢ bustging.tas
[ # busiding_niss

M=

[T+ busting_n_lign_2025_05_35_11_29_12
& tuling, u tas

-

(7] ¢ Feemetn_2005.03.08 0932491 ks
D % buklding_n_Align_302% 05_27 12 0% 20
(5} moded

@ GLR/alectory

® ¥

A, Others
Property
a4 hame building_g.4as
R Tne Paint cloud
ﬁ Point numbers 81580719
@ Paint sipe - ] -
Display v Infensity
Color bar - B
|D ‘ -
Teansparency - L&) *
X:33.798m
tounding bax size ¥: 26.507m
Z:19.882m
X 113m

Click "Preview" to open a floating window. Navigate slices using left/right arrows. Adjust
slices in the main view to see real-time preview updates. Click the preview window again to

close.
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File Processig [ERD Aeelicavon Dplay Setiing

[ | f

[ tlous Fracmang ([i1ea Menagement |

thickness{m) « o0 .aslea[m] 4 100 » ﬁ . »

G window (Top view)

Data Management window {front viewffacus]
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P g D % buslding_ndas

& tuiding g5
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éﬂ_ Tyne Pairt cloud
Poirt numbess 61580719
@ Paink size ) 1 .
Display v intensty
Color bar i = ]
l- il -
Teansparency . 0.30 >
X ¥3r5Em
Bounding bax size ¥: 26.501m
2:19.802m ol
*1L3%2m

rie processivg ([ER) soelicavon  Display  Seting

(Coegigmanon ) [[Poer tloua Fracessing |

wten s Wlevanteata_von s ¥ ' X
g | Slice Preview

&) window (Top view)
~ &% Point doad Slice = nilice 2 1

() 3 bustaing las
[+ buitding_n.las
B tuiliding_q 4

() < piusmig)_2025-03-08-0032491 bas

S s Rl

(7 maode!
& GEPITrajectary

@ ¥

A, othees
i Propesty
-4 Name building_g.las
-cl.ll-a Type Paint cloud
Paint numbers 61580719
@ Paint aize K 1 .
Risplay v Imensiy
Colos bar fyr———— |
. ;
Tansparenty - a0 *
¥:33798m
Bounding box size ¥- 26.907m
Z: 19.882m
*: 11.312m

Light Mosde

You can manipulate sections in the 3D view while observing real-time updates in the

preview window. To exit preview mode, click the preview window again.
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Fie processing [ Apeicaon Daplay  Sening

. <
Slice Preview Bl
Slice ¥ Wsbice_1_1 =0 d
» @aepim) « 100 > B n %
| i E ) wndow (top view) 5
V' 4% Point cloud
[ [ +% out
- ) v o
Oawd e
&l & buiding @
i (@R l 1
) < bul
n‘\v (B Moded
= 2 weprmaject
A, Others
Property @
: Name: budding_alas
Wiy Tiwe pairt cloud
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@ Pairt size . 1
Disghay v iniensty
calor bar fr— ]
hL N
Taansparency «  om .
% 30.7%m
tounding bax size ¥ 26501
Z:19.382m
AL1Ln2m

Click Save, select the desired output format and save path to export the sliced point cloud
data. The software currently supports saving in las and rcp formats. Click "Close" or

"Horizontal Slice" again to exit.

7.15. Vertical slice

The vertical slicing function is primarily used to extract vertical sections from point cloud
data. The resulting point cloud can be utilized for tasks such as creating elevation or section

drawings.

File Processiog (MR Avplication Display Setting
- Light Mod
(g ) (ot Procesing ) (T et ) e
thickness(m) ¢ 0.50 » [Jstep(m) « 050 » Pﬁ_ %
& window (Top view)ffocus] ) Window (Front view) &
P
(] +% building_n_Align_2025 05 25.11_
(=

& bullding_n_Align_2025.05 27.12.05.;
() 44 building_n.tas
() <& mskmidy_2025-03-06-0832491 lax

-

05 Mode!
& GCP/Trajectory

A Others

DR

property (5]
L. name bullding.n_Align_202
éﬁ Type Foant cloud

Point numbers 6158071%
p— « i

Display v inensity

Color bar - E—

Transparancy < @ Y
% 337780m L
Bounding bax size ¥:2912m

2:157871Im

X:10.5432m
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Note: If there are no specific requirements for point cloud coordinates, you may first
perform orientation before slicing. If preserving the original coordinates is necessary, you
can adjust the slice perspective within the slicing process. This function only affects the

perspective of the slice and does not alter the point cloud coordinates.

File  Processing mr“;lpl‘uwn Display  Setting

Reqiaton [[Point tlowd Processing (e ronagement |
thickness{m) < 0:50 » gtepfm} < 300 » !,g E B X
Data Management window (Top view){focus] G window (Front view)
v ¢ Point cloud s e YR ST

44
|
|
| slice v vslce.0.1
|

Iding.las

Iding_n las

= i
6 building_n_Allgn_2025_85_27 1205

slice Preview

(] <% building_g a5
(7] % Fitaisy_2025-03-08-093289 tas
Srodel (et
l@_ L oGeeialeory e S
A Others
____________
Praperty
Name building_n_align_202 COESTIIGIENG SRS
Tvpe Paint cloud
Egi— Point numbers 61580719 - alaea -l -
@ Point size 1
Display v intensity
Color bar e e — — — =

Transparency « 030

X: 33.7789m
Bounding bax size ¥ 29.32m
7:157871m

% 10.5432m B s A UL

Vertical slicing can be performed either horizontally or vertically, allowing for specific

operations based on requirements. For detailed procedures, refer to the horizontal slicing

section.

7.16. Data Logging

The data logging function enables measurements and annotations within point cloud data,

and supports capturing screenshots of the current annotation/measurement window.
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ile Processing [QEE Application  Display  Settings

Data Management

nt cloud

poLuen-point_Cloud LAZ las

Data Logging|Activated]

g

g

a

Light Mode
Data Logging

Annotation @

Hame

ding_new1_Align_2025_DB_01_

025-04-22-131519.las

&

sereenshat

sereenshat

EOrRMUNAM®

N

Pro_SIA_2025-06-27-17¢

Paint cloud
4

[
‘ngg
" 2

140504090

Report
Repart Title:

Organization:

Sereenshots per Page:

2

Export

After clicking Export, a detailed report will be exported to the selected folder. The results
include a screenshot folder, an Annotation.csv file, and a report file. The screenshot folder
contains all screenshot files; the Annotation file holds annotated coordinate information;

and the report file is the detailed report document.

> =+ Data(D:) > vresult > Data > Data 202508 16134921 >
N He - = 75 -
EFR B HEs
screenshot 2025/8/16
Annotation.csv 2025/8/16 S o otationesy % 4
= report.pdf 2025/8/16 "

File Edit View

|Point,X{m) ,Y(m) ,Z(m) ,Intensity R ,G ,B,Annotation
1,493311.076,2497893.651,35.594,4,77,81,85,LD1
2,493314.913,2497890.518,33.098,80,94,75,40,LP1

8. Application
8.1. Heap Calculation

The pile measurement function is primarily used to calculate point cloud data of piles and
compare data from two phases of pile construction. Currently, it mainly supports

calculations for ordinary piles such as sand piles and coal piles.
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Import the point cloud data to be calculated, select it, and click Volume Measurement.

Click Volume Calculation and confirm. To exit the volume measurement function, click

Volume Calculation again.

Volume
Border
i

Base plane

Select mode ¥ Triple point
Offset{m) - 0.00 >
Fill hole

Volume calculation

Density(t/m3): 0.00
Grid Size{m): 0.05
Type Result

Area
Filling volume

Excawvation volume

A pop-up window for pile body calculations appears on the right side of the interface,

including boundary definition, reference plane definition, mesh generation, calculation, and

report export.

Border

ol

A i
Base plane

Select mode * Triple point
Offset(m) o 0.00
Fill hole
Volume calculation
Density(t/m3): 0.00
Grid Size(m): 0.05

Type Result

Area
Filling volume

Excavation volume

Boundary Selection: Click points within the point cloud to define the heap boundary. Left-
click to add points, right-click to delete, and double-click to automatically frame the heap

arca.
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Reference Surface Selection: Includes three-point surface selection and horizontal plane:

(1) Select three-point surface: Click the point selection button below the reference surface,

then click three points around the pile body to draw the reference surface.

Al X volume

Border

Oo@

.."e
Select mode v Triple point
Offset(m) “ 0.00

Fill hole
QC

Volume calculation
Density(t/m3): <«  0.00
Grid Size(m): <« 0.05

(Ccaicuiate )  (Export report]

Type Result
Area
Filling volume

Excavation volume

(2) Select horizontal plane: Enter the reference surface height in the pop-up window to

automatically generate the reference surface in the model.

WindowOifocus] &) X Volume
Border

o@

Base plane
Selectmode v Horizontal

Height{m) « 3

Fill hole
QcCc

Volume calculation
Density(t/m3): «  0.00
Grid Size{m): 4 0.05

“Calculate | (Exportreport)

Type Result
Area
Filling volume

Excavation volume

(3) Fill Holes: Click the Fill Holes button to fill point cloud voids in the pile structure. Left-

click to select points; right-click to delete the last selected point.

(4) Volume Calculation: Set the grid construction parameters in the right-hand window,

then click the Calculate button to initiate the volume calculation for the pile body. Upon
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completion, the corresponding results will be displayed below.

Volume calculation
Density(t/m3): =« 0.00 >

Grid Size{m): “ 0.05 >

[ calculate |  |[Export report|
Volume calculation
Density(t/m3): <« 000 » Type Beinl
Area 47.1153

Grid Size(m): <« 0.05 »
Fillingvolume  6.30188e-14

[ calculate |  (Export report

Excavation volume87.8629

Click Export Report to export the results report. You can choose the corresponding save

path and file name.

Type Result
Area 21156.6

Volume calculation

Density(t/m3): <« 0.00 >

Grid Size(m): < 0.05 »  Fillingvolume  2065.55

| Calculate J [Exportrepmt] Excavation volume&0207.5

8.2. Heap Comparison

The Heap Volume Comparison function, similar to the Heap Volume Calculation function,
provides volume changes between two periods of data. (Point cloud data from both periods
must maintain consistent reference planes; it is recommended to perform registration on the

data first.)

Select two point clouds, click Heap Volume Comparison to enter the comparison mode. To

exit the heap function, click Heap Volume Calculation again.

Similar to the mound volume calculation function, but mound volume comparison requires
users to perform operations such as boundary selection, reference plane setting, mesh

generation, and hole filling on point cloud data from two different periods.
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8.3. Volume Calculation of Enclosed Areas

The enclosed area volume calculation function is primarily used to compute the volume of
enclosed spaces such as mine tunnels and compartments. By performing mesh generation

calculations on point clouds, it determines the overall volume of the enclosed region.

File Processing Tool Eieli&loiM Display Setting
g % = @

-

Volume Volume  Enclosed Mesh
- . es
calculation comparison  volume

N@&=)

Note: It is recommended to perform operations such as noise removal and downsampling

on the data to ensure the overall point cloud is clean.

Enter the enclosed area volume calculation interface. Adjust parameters such as mesh
settings on the right side of the interface. After completing the mesh generation, click Fill
Holes. The software will automatically fill holes in the mesh model, resulting in a fully

closed mesh model.

TRl Display Setting

Windowa[focus] 63 X Enclosed volume

@

Filling holes

Valume Calculation

Density(t/m*) < 0.00 »

Select the XXX tinfIXXXX.ply file (mesh generation + hole filling result), click Calculate,
and you will obtain the volume and surface area data for the point cloud. Click Export

Report to export the results report. You can choose the corresponding save path and file
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name. After the calculation is complete, click the Closed Area option in the menu bar again

to exit the closed area calculation function.

‘Windowo[focus] G) X  Enclosed volume

TIN
Filling holes

&}

Volume Calculation
Data @

> Density(t/m?) « 0.00 3
() BB _tinmesh20250318152508. ply

FeE—
(®) #ii_tinth20250318153221.ply Calculate

Calculate Type Result

L

Windowo(focus] G) X  Enclosedvolume

TIN
Filling holes

Q

Volume Calculation
Density(t/m?) « 0.00 >

Calculate

Type Result
Time 20250318 15:36:5(

Surface area 9388.82
Volume 7039.54

Weight 0

Export report

z

L

Click Export report to export the result report. You can choose the corresponding save path

and file name.
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Enclosed Area Volume Calculation Report

Software version:3.2.0.0
Name =1 E] Time 2025-03-18 15:38:04
Surface area 9388.822n7 Volume [ 7039.536n
Weight 0.000t [

After the calculation is completed, click "Enclosed Volume" in the menu bar again to exit

the enclosed area volume calculation function.

Waining

Are you sure to leave the enclosed area
volume calculation function?

No Yes

8.4. Mesh

Click Mesh, then select the folder containing the scan result data processed with panoramic
coloring. Simultaneously choose the export path and format. Currently supported formats

are .obj and .osgb.
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Mesh X

File path:

Format: * obj

Note: The current version of the Mesh feature only supports processing post-processing

LAS result data under 50 GB.

8.5. Remote transmission

Click the Remote Transfer option in the menu bar to activate the remote transfer feature.
This feature supports three data sources: cloud storage, private servers, and physical devices.

Select the appropriate remote transfer function based on your requirements.

File Processing Tool [aSeislifs=lilsls@ Display Setting
g B = @

Volume Volume Enclosed Mesh Remote
Calculation Comparison Volume Transmission

[ Mesh ] [ Remote Transmission ]

Remote transmission server configuration

Cloud service code:

@ Cloud service cade O Private server O Real device

i
1
i

After clicking the corresponding device, the real-time viewing interface will appear, as
shown in the figure below. Once the device begins scanning, point cloud data will be
transmitted in real time within the interface.
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Remote transmission provides the following functions: Start/stop scanning, reconnect, point

cloud property settings, pause/resume transmission, switch point cloud viewing modes, save,

and close.

® = 2 |1l &2 B X

L
- Stop Scan: Remotely control the scanning device to halt scanning;

- Reconnect: Click to re-establish connection after network interruption due to various

reasons;

- Property Settings: Configure point size, rendering mode (elevation, intensity, time,

monochrome), and transparency for real-time point cloud visualization;
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Property Setting

Point size

Transparency <«

Display

Display

Color bar

4 1 >

0.70 >

v Elevation

YET .

8
Fle processing Toot (QUIEIHID ooy setg

Mesh

\ ™=

|

OREA

GI)- e

- Browse Mode Switch: Toggle between free point cloud navigation or trajectory-following

mode;

e wocessng Too (RN oot setioa

Remote transmissionffocus]

Property Setting
Point size < 1 >
Transparency <« 0.70 >
il
Display Intensity
Color bar GPSTime

- Unigque '

[ ———

Light Made

@=% %I &R X

Ugnt mode

@a.-:'.—,»u X

- Pause/Resume Transfer: Control point cloud transmission;

- Save: Save the point cloud during real-time transmission;
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Info

Whether to pause the transmission and
save?

{ No Yes =

Choose save folder

« 3 v A W EES v C
i - SRR

Oy TR |
> o Yvonne - T A

=
g
S
E
2

Ly #
L FH
&
L=
O s
> Ev

% % % W%

Mg RE

Export type v

D Import

]

- Close: Exit remote transmission.

Warning

las(1.3)

Info

D:/3.3result/

| transmission_2025 05 27 15 19 21.lasSav

e successfully!!

OK

Whether to exit remote transmission?

No Yes
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