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Introduction

CoPre is a self-developed 3D data intelligent processing software by CHCNAV. It mainly
includes functions for LiDAR data processing and aerial survey image data processing,
converting data collected by LiDAR systems, orthophoto cameras, and oblique cameras into
outputs such as point clouds, panoramic images, orthophotos, and 3D models. As a link
between the collection and processing, CoPre features full functionality and greater
simplicity.

1 Installation

This chapter describes the requirements on the operating system, hardware devices,
installation and uninstallation of CoPre software, and precautions.

1.1 PC Hardware Requirement

Operating system Microsoft Windows7 (64bit)
Microsoft Windows10 (64bit)

CPU Minimum: 2+ GHz

Recommend: 3.5+ GHz

Memory Minimum: 16GB
Recommend: 64GB

GPU Only NVIDIA is supported, GTX1050ti and above
Graphics card driver after 2021

Display resolution 1920*1080 above

.NET environment .NET Framework 4.0

- age
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Functions Specification
Optimization Minimum RAM: 32GB
Recommended RAM: = 64GB
HPC Coloring Minimum RAM: 32GB

Recommended RAM: = 64GB

Mesh Modeling

Minimum RAM: 32GB

Recommended RAM: = 64GB

3DGS

Minimum RAM: 32GB

Recommended RAM: = 64GB

Registration

Minimum RAM: 32GB

Recommended RAM: = 64GB

Blurring license plate&
human face

Minimum:

- GPU: 3050Ti series (6GB VRAM)
- CPU: Intel Core i7

- RAM: 32GB

Recommended:

- GPU: Beyond 3050Ti series (e.g., 3060Ti series or
higher, 8GB VRAM)

- CPU: Intel Core i7

- RAM: 64GB

Calibration

Minimum RAM: 32GB

Recommended RAM: = 64GB

CHCNAYV COPRE 2 USER MANUAL | 2026-05

Page |2



CHCNAV

Using a high-performance graphics card:

If your computer has two graphics cards: one low-performance integrated graphics card and
one discrete graphics card with a high-performance processor, ensure the correct
configuration.

Note: The steps provided below are based on NVIDIA graphics cards. Please refer to the
documentation included with your graphics card, as the steps may vary.

Operational Steps:

1. Right-click on the desktop and select "Show More Options". From the pop-up menu,
choose "NVIDIA Control Panel".

View >
Sort by >
Refresh

Open in Terminal

El NvIDIA Control Panel
Undo Rename Ctrl+Z
New >

B3 Display settings

& rpersonalize

Figurel-1 Opening NVIDIA Control Panel
2. Inthe opened NVIDIA Control Panel, select "Manage 3D Settings".

B nvIDIA Control Panel
File Edit Desktop 3D Settings

Qback ~ @ ‘ o
SE\.EEtaTask...
[=13D Settings
-Adjust image settings with previey
g anage 3D settings |
Configure Surround, PhysX
|| Display
-Change resolution
Adjust desktop color settings
Rotate display
-Set up digital audio
-Adjust desktop size and position
Set up G-SYNC
Set up multiple displays
= Video
Adjust video color settings
Adjust video image settings

Figurel-2 Manager 3D Settings
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3. Inthe "Manage 3D Settings" panel, first click the "Global Settings" tab, then select

"High-performance NVIDIA processor" from the "Preferred graphics processor"

drop-down list.

4. In the settings below, modify the setting for the "OpenGL Rendering GPU" function to

the corresponding graphics card, click "Apply", then restart the software to process the

data.

NVIDIA Control Panel

File Edit Desktop 3D Settings Help

Qtack - © | B

Selecta Task.
[ 3D Settings
Adjust image settings with previey
Configure Surround, PhysX
= Display
Change resolution
Adjust desktop color settings
Rotate display
Set up digital audio
Adijust desktop size and position
Set up G-SYNC
Set up multiple displays
(= Video
Adijust video color settings
Adjust video image settings

& Manage 3D Settings

i

‘You can change the global 3D settings and create overrides for specific programs. The overrides will be used automatically each time the specified programs are launched.

1 would like to use the following 3D settings:

Global Settings Program Settings

Settings:

Feature

Antialiasing - Setting

Antialiasing - Transparency

Background Application Max Frame Rate
CUDA - GPUs.

CUDA - Sysmem Fallback Policy

DSR - Factors

DSR - Smoothness

Low Latency Mode

Max Frame Rate

Monitor Technology

Multi-Frame Sampled AA (MFAA)
OpenGL GDI compatibility

OpenGL rendering GPU
Power management mode

Preferred refresh rate (Laptop Display)
Shader Cache Size

Setting
Application-controlled
off
Off
All
Driver Default

@ Auto-select
NVIDIA GeForce RTX 4060 Laptop GPU

Driver Default

Description:

This feature allows you to set a preference for performance and power optimizations on OpenGL windows. These
optimizations can provide substantial benefit on notebooks PCs but may in rare cases interfere with applications that mix

@ Restore

OpenGL and GDI rendering. Set this to indicate preference between performance and compatibility.

Figurel-3 Modifying OpenGL Rendering GPU

1.2 Software Installation

Notes

Turn off 3 party antivirus software in case the install process being interrupted. And the

install path need complete English letters.

= Open software package then confirm “I agree” on license terms and continue

installation:

CHCNAYV COPRE 2 USER MANUAL | 2026-05
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CHCNAV

CoPre2

=
. ’
v

You must agree to the Licenses terms and conditions before you
can install CoPre2.

¢ | agree to the License terms and conditions.

INSTALL

Waiting software install completely:

CHCNAV

JMT CoPre2

v

Please wait while the Setup Wizard installs CoPre2. This may
take several minutes.

When software installed successfully, click finish to close current interface.

| 2026-05 Page |5
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CHCNAV

'?J CoPre2

CoPre2 has been successfully installed.

1.3 Software Uninstall

First way, click “Start” to open windows start menu. Find CoPre 2 folder then click “Uninstall
CoPre2” and click yes to start uninstall.

. CoPre2

CoPre2
New

L

"'9.,? Uninstall CoPre2

Second way, go to “Settings — Apps”, and find CoPre 2 then right click to uninstall.
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| 2026-05 P | 6



CHCNAV

2 Data Structure

This chapter introduces the engineering structure and data storage method used in CoPre
software solution

2.1 Project Structure

A complete CoPre 2 project structure contains 4 folders: GPS, IMG, SCAN and TRACE.

-

MName Date modified Type Size
GPS 11/15/2021 10:15 PM File folder
IMG File folder
SCAM 11/15/2021 10:17 PM File folder
TRACE 3/23/2021 1:48 PM File folder
> AA450 raw data » @@2021-02-25-061938 > GPS » v | D O Search GPS
Name Date modified Type
Base 3/24/2021 1:56 PM File folder
Crl 2/25/2021 3:46 PM File folder
Post 5/28/2021 10:55 AM File folder
Rover 3/24/2021 1:57 PM File folder
Rtk 2/25/2021 3:46 PM File folder
Sync 2/25/2021 3:46 PM File folder

Base: Need copy receiver static data inside. Support HCN and RINEX 3.02 formats.
Ctrl: Storage control point file. Empty by default.

Post: Storage POST file. Empty by default, and after POS process finished, user can
find .post file inside.

Rover: Storage LiDAR GNSS data and IMU data.

Rtk: Storage RTK data under none-base mode. Empty by default.

Sync: Storage camera trigger data. Empty by default.

| 2026-05 Page |7
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2.1.2 IMG

This folder stores AA450 picture data. And CP is the configuration files of this set of camera

data.

@@2021-03-22-084031 » IMG » Cameral

~

&) @@2021-03-22-08403...

Fas

Name

00000000000000001.J...
00000000000000002.J...
00000000000000003.J...
00000000000000004.J...
00000000000000005.J...
00000000000000006.J...
00000000000000007.J...
00000000000000008.1...
00000000000000009.]...
00000000000000010.J...
00000000000000011.J...
00000000000000012.]...
00000000000000013.J...
00000000000000014.J...
00000000000000015.J...
00000000000000016.J...
00000000000000017.J...

2.1.3 SCAN

Date

3/26/2021 2:51 PM
1/1/2014 12:06 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM
1/1/2014 12:07 AM

This folder stores raw laser data of LIDAR. And EP is the configuration files of this set of laser

data, which contains the lever arm information of antenna. Different drone will use

different .EP file as the antenna location is different.

@@2021-03-22-084031 » SCAN » Scannerl

~

Fas

Name

| | 084031 L.pcap

] 1300-2.0.EP

2.1.4 TRACE

Storage test log data and normally is empty.

CHCNAYV COPRE 2 USER MANUAL | 2026-05

v | O

Date modified

3/23/2021 1:51 PM
4/16/2021 2:28 PM

ye)
Type

PCAP File
EP File
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2.2 Task Structure

A complete CoPre 2 task contains Reconstruction folder, Results folder, SolveProjects folder,
coc file, cpr file, crd file and db file.
Reconstruction file is the temporary data folder generated during reconstruction.
Results file is the final output result folder, including point cloud, orthophoto, model
and other result files.
.coc file contains the project coordinate system information.
.cpr file is the task project file.
.db file contains the GCP information of ground control points.
.crd file is the coordinate system file that produces the result.

D:) » CopreWorkSpace * testl v | O
B {EBE it Fh
Reconstruction 2023/3/20 11:05 3SR
Results 2023/3/20 11:05 prgla==s
s testl.cpr 2023/3/20 18:20 CPR 304% 3 KB
[] test1.db 2023/3/20 10:58 Data Base File B84 KB
Ll test1 NEH.crd 2023/3/20 10:48 CRD 374 4 KB
| test1Default.coc 2023/3/20 10:48 COC 3f 1 KB

2.2.1 Reconstruction Folder

Reconstruction folder is the temporary data folder, contains AT _Temp, DOM_Temp and

Model_Temp.
> Fl#E > 10121181 » g » 2-CoPre-Project » 450-m » Reconstruction w
2t e BREs wm e
AT Temp 2022/8/23 11:41 g =
DOM_Temp 2022/8/23 17:08 it
Model Temp 2022/8/24 9:49 g ===

2.2.2 Results Folder

Results folder contains final output information after generate result in CoPre 2. Depends on
different processing modes, it might have 4 type folders: auto-solve result, adjust result,

refine adjust and adjust & refine together result.

- age
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ADJUSTT 21 f14 %27 ==
ADJUSTT1_REFINE1 21 1/16 11:42 =
AUTOSOLVE 20 A3 1111 I
REFIMNE1 el 12 15:46 g

AUTOSOLVE: For a complete auto-solve workflow, it should contain camera and
scanner folders with auto processed result files (picture, depth map, point cloud

data).
AA450 raw data > Screen » Results > @@2021-03-22-084031 > AUTOSOLVE + Search AU.. R
& MName Date modified Type Size
Cameral 28/05/2021 1827 File folder
Scannerl 28/05/2021 18:28 File folder
| | @@2021-03-22-084031.result 28/05/2021 1828 RESULT File 5 KB
_ CloudPoint.coc 28/05/2021 1545 COC File 1KB
J Picture.coc 28/05/2021 1545 COC File 1 KB

ADJUST: For a complete adjust workflow, it should contain camera and scanner
folders with adjusted result files (picture, depth map, point cloud data).

REFINE: For a complete refine workflow, it should contain camera and scanner
folders with refined result files (picture, depth map, point cloud data).
ADJUST_REFINE: For a complete adjust & refine workflow, it should contain camera
and scanner folders with adjust & refined result files (picture, depth map, point
cloud data).

2.2.3 SolveProjects Folder

SolvedProjects folder contains intermediate output information after preprocess in CoPre 2.
Depends on different processing modes, it might have 4 type folders: GPS, REFINE, ADJUST,
SOLVED.

GPS: For a complete preprocess workflow, it should contain base and rover folder

with relative GNSS & IMU files.

SOLVED: For a complete preprocess workflow, it should contain preprocess files

with .codata format.

ADJUST: For an adjust preprocess workflow, it should contain new adjust POST file

with .codata format.

REFINE: For a refine preprocess workflow, it should contain new refine POST file

with .codata format.

| 2026-05 Page |10
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3 Software operation guidance

This chapter introduces the data processing flow of some special radars and common
functions that guide the use process.

3.1 Laser Data Processing of AA1400/AA2400/VZ2000i

Description

Add laser data processing function of AA1400/AA2400/VZ2000i in CoPre 2 need to install

third-party SW.

Step

= Prepare RiUNITE-1.0.3 software package, RiUNITE-1.0.3 software License, and RiUNITE
1.0.3 dongle.

IEEElE » USB DISK (G:) » LICENSES »

E=

RIUNITE-1.0.3-install
[ 7] License TianGIS SN 52227161 dongle B306.lic
I Software-License-Certificate TianGIS #202110_8¢

=  Double-click SetupRiUNITE.exe to enter the installation wizard, and install it to a non-C
drive directory to complete the installation.

(37 RIUNITE 1.0.3 Setup s

Installing iy
Please wait while RIUNITE 1.0.3 is being installed. (‘j

Run USB Dongle driver...

Extract: rxpconv.exe... 100% ~
Extract: hk2rdbx.exe... 100%

Extract: imu2rdbx.exe... 100%

Extract: gimbal2rdbx.exe... 100%

Extract: Qt5Core.dll... 100%

Extract: QtSMNetwork.dll... 100%

Output folder: D:\Program Files\Riegl_LMS\RIUNITE \platforms

Extract: gwindows.dll... 100%

Run Microsoft Visual C++ 2017 x64 Redistributable. ..

Run USB Dongle driver... e

Nullsoft Install System v2.46

< Back Close Cancel

= After the SW is successfully installed, open the LicenseCenter from the Start menu bar.

CHCNAV COPRE 2 USER MANUAL | 2026-05 Page |11
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A = Riegl LMS ~
| mEEm

LicenseCenter

B

LicenseCenter Manual

 RIUNITE-ACLEdit
o mimEm

RIUNITE-Manual

. =
AP e

g B O

&=

= Click “Import...”, import .lic file.

o]

Licenses Addi tional Messages

LicenseCente

Features and licenses Serial number  Valid until Status
[#7] Bathymetry Tool Set

[="] Embedded Kinematic LIDAR Data Acquisition

[=7] Embedded Kinematic LIDAR Data Acquisition Light

[E7 Full Waveform Analysis Bathymetry

[7 Full Waveform Analysis Topography

[ Full Waveform Analysis Topography with GPU Support

~ I Inport I

Delete.

[ show all features

{3 import.. x
’” « 4[] > KR 5 USBDISK(G) > LICENSES v | & | | £ mEucenses
E=taid T + o @
— L= B reE s b
Poue RIUNITE-1.03-install 2022/3/311120
B s cense TianGIS_SN 52227161 dongle 8306.4ic  2021/10/28 15:56 Lic ¢ 1B
= BR
¥ =
»Es
wsE v i€ >
FHEMN): |License TianGIs SN 52227161_dongle 8306.lic v| |License fles ¢ic) ~|
70 mE |
H “" ”
= Click “Save/apply changes now!”.
{3 RIEGL LicenseCenter 1.0.1% - m} b3

Save/apply changes nc

Dizoard changes ||

Licenses Additiensl Messages

Features and licenses Serial number  Valid until Status
[E7] Bathymetry Tool Set
[E7] Embedded Kinematic LIDAR Data Acquisition

o e—

[T Embedded Kinematic LIDAR Data Acquisition Light
&7 Full Waveform Analysis Bathymetry
[&7 Full Waveform Analysis Topography
[ Full Waveform Analysis Topography with GPU Support
[ Georeferencing
[ Georeferencing Light
[57] Kinematic LIDAR Data Acquisition
[ Kinematic LIDAR Data Processing
[ Kinematic LIDAR Data Processing Light
[ Kinematic LIDAR Extended Data Processing
[ S GeoTec
[ LIS LiDAR Point Cloud Classification ALS
[ MTA Resolution
£ RoEm
[ Point Cloud Colorizing
[B7 Rigorous Data Adjustment ALS

= A

= m mmmnmeE G§ 8306 [ 2022-12-09 Dongle not

] e c— & 52207161 [ 2022-12-08 Maintenance

i | Import...
[ add
Delete

[ Show o1l features

at

Ho dongle attached

> || Help

Licenses imported from 'G:/LICERSES/License TianGIS SN 52227181 dongls 5308 1ic'

CHCNAV COPRE 2 USER MANUAL | 2026-05
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Notes

Import License file only once for each PC. You do not need to repeat the operation.

=  Pluginthe RiUNITE-1.0.3 Dongle. Copre will automatically convert rxp files to sdcx files
when processing data during data processing.

> Data (D:) » @@2022-02-24-054121 » SCAN » Scannerl

-

5 S =i Foh
[ @@2022-02-24-054121.5P  2022/2/24 22:08  SP 7f% 1KB
[] 220224 054540.rxp 2022/2/24 22:28 RXPIZi 23,358,448 KB
E] 220224 054540.rxp.log 2022/3/31 16:30  TrATTE 0 KB
[] 220224 054540.rxp.ripor..  2022/3/3117:04  JSON Irft 10 KB
"l 1220204 054540sdex | 2022/3/3117:04  spex e 9520287 ke
El 220224 054540.sdoxlog  2022/3/31 17:04  A0TES 15 KB
[] AA2400-5-XC.EP 7 16:00 EP i 1KE
[] RIUNITE 0json 2022/3/31 16:39  JSON Izf 1KB

3.2 Laser Data Processing of AU900/AA1300/Alpha3D

Description

Add laser data processing function of AU900/AA1300/Alpha3D in CoPre 2 need to install

third-party SW.

Step

=  Prepare RiUNITE-1.0.3 software package, RiUNITE-1.0.3 software License, and RiUNITE
1.0.3 dongle.

IEEElE » USB DISK (G:) » LICENSES »

E=

RIUNITE-1.0.3-install
[ 7] License TianGIS SN 52227161 dongle B306.lic
I Software-License-Certificate TianGIS #202110_8¢

=  Double-click SetupRiUNITE.exe to install with default Settings.

(37 RIUNITE 1.0.3 Setup s

Installing =
Please wait while RIUNITE 1.0.3 is being installed. Cj

Run USB Dongle driver...

Extract: rxpconv.exe... 100% ~
Extract: hk2rdbx.exe... 100%

Extract: imu2rdbx.exe... 100%

Extract: gimbal2rdbx.exe... 100%

Extract: Qt5Core.dll... 100%

Extract: QtsMNetwork.dll... 100%

Output folder: D:\Program Files\Riegl_LMS\RIUNITE \platforms
Extract: gwindows.dll... 100%

Run Microsoft Visual C++ 2017 x64 Redistributable. ..

Run USB Dongle driver...

Nullsoft Install System v2.46

< Back Close Cancel
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= After the SW is successfully installed, open the LicenseCenter from the Start menu bar.

R

=  Riegl LMS ~
Bl
D LicenseCenter
B
= @ LicenseCenter Manual
RIUNITE-ACLEdit
— EiREm
5 =
EL RUNITE-Manual
& B em
2 2 P € -~ =

CHCNAV COPRE 2 USER MANUAL | 2026-05 Page |14



CHCNAV

= Click “Import...”, import .lic file.

L LicenseCentel

Licenses Addi tional

Messages

Features and licenses

[#7] Bathymetry Tool Set

[="] Embedded Kinematic LIDAR Data Acquisition

[ Embedded Kinematic LIDAR Data Acquisition Light

[E7 Full Waveform Analysis Bathymetry

[7 Full Waveform Analysis Topography

[ Full Waveform Analysis Topography with GPU Support

Serial number

Valid until Status

Delete.

[ show all features

{3 import..
<« il

=t HEREE

= paE ok

Powe RIUNITE-1.03-instal|

> UWEBEE » USB DISK (G:) » LICENSES

v & o

]

ek

2022/3/3111:20

B a

icense_TianGIS SN 52227161 _dongle 8306.lic

2021/10/28 15:56

LIC 324 I

HFE"LICENSES”

Fuh

1KB

= BR
B
¥ =
bEs
-ﬁ v £

FTHE(N): |License_TianGIS_SN 52227161 _dongle 8306.ic

| |License files (-lig ~|

FIFHO)

= Click “Save/apply changes now!”.

{3 RIEGL LicenseCenter 1.0.1%

Licenses  Additienal

Messazss

- [m] x

Save/apply changes nc

Dizoard changes ||

Features and licenses
[E7] Bathymetry Tool Set
[E7] Embedded Kinematic LIDAR Data Acquisition
&0 A EEE— | § .
[T Embedded Kinematic LIDAR Data Acquisition Light
&7 Full Waveform Analysis Bathymetry
[&7 Full Waveform Analysis Topography
[ Full Waveform Analysis Topography with GPU Support
[ Georeferencing
[ Georeferencing Light
[57] Kinematic LIDAR Data Acquisition
[ Kinematic LIDAR Data Processing
[ Kinematic LIDAR Data Processing Light
[ Kinematic LIDAR Extended Data Processing
[ US GeaTec
[ LIS LiDAR Point Cloud Classification ALS
[ MTA Resolution
£ e cREEWTS B
[ Point Cloud Colorizing
[B7 Rigorous Data Adjustment ALS

= A I

<

Serial number

& s2207161

¥ 8306

Valid until

[ 2022-12-09 Maintenance

[ 2022-12-09 Dongle not at

Status i

[ Inpert...
[ add
Del%te

[ Show o1l features

Ho dongle attached

| Help

Licenses importad from ' G /LICERSES/License TianoIS SN 52227161 dongle 8308 lic'

CHCNAV COPRE 2 USER MANUAL | 2026-05
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Notes
Import License file only once for each PC. You do not need to repeat the operation.
=  Pluginthe RiIUNITE-1.0.3 Dongle. Check the filter settings and choose MTA to process.

#» Filter Settings

Static Filter Settings
Static Data Filtering ] =
Speed Limit (m/s) 0.010
_ v
Laser Filter Settings
Scanneri
Type Scanner_Riegl
MTA Data O
Field Angle Filtering
Field Angle(®) 360.0
3D Distance Filtering (m)
Minimum 1.000
Maximum 3000.000
Intensity Filtering
Minimum 800
Maximum 65535
Height Distance Filtering (m) =[]
Minimum -99999.000 "
[ ok || cancel |

= CoPre will automatically convert rxp files to sdcx files when processing data during data
processing.

> Data (D:) » @@2022-02-24-054121 » SCAN » Scannerl

-

= EHEH =l BN
[ @@2022-02-24-054121.5P  2022/2/24 22:08  SP 7f% 1KB
[] 220224 054540.rxp 2022/2/24 22:28  RXP T 3,358,448 KB
E] 220224 054540.rxp.log 2022/3/31 16:30  TrATTE 0 KB
[] 220224 054540.rxp.ripor..  2022/3/3117:04  JSON Irft 10 KB

"l 1220204 054540sdex | 2022/3/3117:04  spex e 9520287 ke
El 220224 054540.sdoxlog  2022/3/31 17:04  A0TES 15 KB
[] AA2400-5-XC.EP 2021/11/17 1609 EP 37# 1KE
[] RIUNITE 0json 2022/3/31 16:39  JSON Izf 1KB

3.3 RS10 Data Processing Operation Flow

This chapter mainly introduces the processing flow of R$10 data in the CoPre software,
as well as the corresponding precautions. The data processing flow is as follows:
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e data copy
i Real-time create task load real-tinie EXport las forma
| point cloud set the coordinate data Point cloud
in-house | e Load system results
settleme »------{ data solving || GNSS
ways create task . TGCP
nt I SLAM post SePthe coordinate select trajectory trajecton result convert
processing ek project optimizatio ajectory settings format
point cloud
integrity

relative
accuracy

absolute
accuracy

| __( data quality }_|
inspection

3.3.1 Data Copy

After the RS10 completes data collection, connect it to the computer using a USB
Type-C data cable. Locate the collected data in the corresponding device drive letter and
copy it to the target folder.

Note that the device should be turned off before connecting to the computer;
otherwise, the computer will not be able to recognize the device’s drive letter properly.

Data Copy, In the RS10 -> ALPHA_ALL path, the raw data collected by the device is
stored. Each project’s data is kept in a separate folder, named either with the project name
set during collection using SmartGo, or by default with the time and SN number. Locate the
required project data for copying by its name or the collection time. Note that the path for
storing projects does not support Chinese characters.

For 1 hour of collected data, it is estimated to take about 5 minutes to copy. During
the copying process, the data integrity is automatically checked. The project data and
real-time point cloud data are copied together in one go, and the real-time point cloud data
can be used immediately after loading.
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G O > ikEm% > RSIO(E) > ALPHAALL > 1T ALPHA_ALL =pig

© @D W N oHE - = #E -
=7 h fEEIE sem Sl
2024-04-03-031133(SN-001J) ] 20247473 3:11 prgles
2024-04-03-031701(SN-001J) 2024/4/3 317 prgli=a
2024-04-03-033000(SN-001J) 2024/4/3 3:30 prgii=a
2024-04-03-053804(SN-001J) 2024/4/3 5:38 prgl=s

The data organization structure in the RS10 mainly includes GPS data, camera data,
laser data, real-time point cloud data, log files, and intermediate files generated during
refinement processing.

3.3.2 Coordinate System Description

When creating a new project in CoPre, it is necessary to select the corresponding
coordinate system based on the project's requirements, which are divided into relative
coordinate system and projected coordinate system.

& Coordinate Settings

Please set the target coordinate system of the task.

© FRelative Coordinate System () Projected Coardinate System

Coordinate System:  Relative |

Relative coordinate system: Absolute coordinates are not required, only relative measurements are
required, such as: indoor calculation of the length, width and height of a house, calculation of square
quantities, etc.

Projected coordinate system: Absolute three - dimensional space coordinates are required, and
coordinate transformation parameters such as ellipsoid, projection parameters, seven parameters / four
parameters, etc.need to be set.

Note: All projects under the same task can only use one coordinate system. If a project needs to use a
new coordinate system, please create a new task and then add this project.

In cases where our results do not require absolute coordinates and only need relative
measurements, such as in indoor scenes for measuring room dimensions or calculating cubic
volumes, the coordinate system can be set to a relative coordinate system.

When our result data requires absolute 3D spatial coordinates, it is usually necessary to
set ellipsoid parameters, projection parameters, and coordinate transformation parameters
like seven parameters or four parameters. In such cases, the coordinate system can be set to
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a projected coordinate system.

The coordinate system should be chosen as a projected coordinate system when the
data meets any of the following conditions. Otherwise, select a relative coordinate system.

Condition 1: When using CORS data, log in to the CORS system during data collection,
and the working environment has good satellite signal reception and a fixed solution.

Condition 2: When using PPK processing, there should be both mobile station data ,

static data; during data collection, normal satellite search is achieved and a fixed solution.

Condition 3: When using trajectory control points, these points are added
simultaneously with data collection, each accompanied by its respective control point
coordinates.

Note: All projects under the same task can only use one coordinate system. If a project
requires a new different coordinate system, a separate new task needs to be created, and
then the project added to it.

3.3.3 Real-time Point Cloud Load and Export

The data processing of RS10 can be divided into two types: real-time point cloud
processing and secondary refinement processing, each corresponding to different
operational scenarios and requirements.

The viewing of real-time point clouds does not require additional software , it can be
loaded and viewed with one click using the preprocessing software CoPre. Within CoPre, not
only can basic measurements be performed on real-time point clouds, but it also supports
accuracy checks on real-time point clouds and the output of accuracy reports to avoid
submitting substandard results.

For real-time point cloud display, a new project must be created in CoPre and the data
loaded. When there are multiple projects within a task, the projects to be displayed in the 3D
view can be selected from the project list.
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# Load Real-Time Data

Project List
B 2024-03-28-055142(5N-001G)

| oK | | Cancel |

OWarring @ 5 Messages.

2024.06-19 173804

20240619 173805

2004.06-19 173511 12024.03.28.0551421SN-0016) o

Coordinste System: Relaie

Exporting Real-time Point Cloud Data: If we require universal point cloud data in LAS
format, click "Export Real-time Point Cloud" to convert the real-time point cloud data into
LAS format. Additionally, select the desired LAS version number, configure the file size of the
LAS output, and define a custom output path .Meanwhile, the parameter settings can be
applied to other projects.
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&/ Save As..

3 2024-03-28-055142(5N-001¢ Current Project: 2024-03-28-055142(SN-001G)

B segment | File size 1024 [5] wme

Output Directory:  (2024-03-28-055142(SN-001G)/SLAM_DATA/RealTime_Las

Tips: The output point cloud is in the original project's "/SLAM_DATA/
RealTime_Las" path

| Apply to Other Projects

oK | | Cancel ‘

3.3.4 Optimize Data

When the accuracy of real-time point cloud data fails to meet our generation
requirements, the Optimize Data function can be employed to perform precision
optimization on the real-time point cloud data.

Refinement processing is applicable both in the local coordinate system and the
projection coordinate system. There are four types of constraints for refinement processing:
RTK, PPK (Post-Processed Kinematic) , Only SLAM or trajectory control points. Possession of
either one enables the refinement of the data.

RTK Usage Conditions, Scenarios, and Functions:

Usage Log in CORS account and satellite search is in good condition
Conditions
Scenarios Operating in an environment with satellite data and a fixed solution

1.Increase trajectory accuracy and point cloud precision
Functions

2.Convert relative coordinate point cloud to absolute coordinates point cloud.

PPK Usage Conditions, Scenarios, and Functions:

Usage Mobile station equipped with GNSS Static data
Conditions
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Scenarios Operating in an environment with Physical base
. ) ) Cloud Base )
satellite data and a fixed solution station
Functions 1.Increase trajectory accuracy and point cloud precision

2.Convert relative coordinate point cloud to absolute coordinates point

cloud.

Only SLAM Usage Conditions, Scenarios, and Functions:

Usage Don’t need the projection coordinates, need to use the relative measurement,

Conditions

such as ranging, measured area, volume, etc

Scenarios

If the GNSS can not be used in the field or in indoor operations

Functions | 1. Compared with the real-time point cloud, and the relative accuracy is improved

Trajectory control points Usage Conditions, Scenarios, and Functions:

Usage Conditions

Fieldwork has involved adding

trajectory control points

Control point coordinates

Scenarios It is required that the control points match the names of the trajectory
control points added during field operations.
Functions 1.Increase trajectory accuracy and point cloud precision

2.Convert relative coordinate point cloud to absolute coordinates point

cloud.

The workflow

for Optimize Data:
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GNSS trajectory
optimization

TGCF!tr_aje:_tory H res_u{t convert
optimization settings format

system

optional
only
SLAM

set the P
create task coordinate P —
project i

"optional

Optimize Data Workflow:
Step 1: Create Task

In the software, create a new task and set the coordinate system according to project
requirements.

Note: 1. The task name, task path, and data path must not contain Chinese characters.

2.When selecting raw data, ensure to select the entire folder containing the raw data
files. Choosing the wrong folder will result in a failed creation task.

3.Coordinate System Setup: If absolute coordinates are required for the final results, set
the coordinate system parameters according to the specific needs. If a relative coordinate
system is needed, opt for the selection of a relative coordinate system.

Step 2: Optimize Accuracy

Select Project: Click the ' i Optimize Data' button. On the project selection interface,

check the boxes for the projects needing optimized processing; this operate supports batch

optimization for multiple projects.

» Optimize Data

1
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List

@ 2026-04-10-030008(SN-C
() (Processed)2026-04-10-0:

<
[ cancel | [ Next |

GNSS setting: Select the corresponding GNSS calculation method according to the job
scenario and the requirements.
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a.When the CORS account is logged in during the operation, and the star search is good,
the RTK can be directly used for optimized data processing. Only select, PPK to optimize the
trajectory, no other Settings, the software will automatically refine processing.

1 2
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set up base station data for each project, or download cloud base stations
Project List Current Project: 2024-03-28-055142(SN-001G)

2024-03-28-055142(SN-001G)
© RTK POS Optimization () PPK POS Optimization () Onlystam @

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. Itis better than RTK optimization.
PPK scenarios: Outdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors.

[ cancel | [ Back |[ nNext |

b.When the mobile station has GNSS and static data, the PPK can be used for data
optimized processing. For static data, the CHCNAV cloud base station or a physical base
station can be used. If it is a third-party physical base station, it needs to be exported in the
Renix format, and the version should be 3.02 or above. At the same time, the antenna height
needs to be reduced to the phase center. If it is a CHCNAV base station, the output HCN file
will be automatically read by the software.

» Optimize Data

1 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-10-030008(SN-003 | Solve Mode @ () Default O SLAM O RTK O PPK B

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK
optimization.
PPK scenarios: Outdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

Base Station Settings
() Cloud Base Station @ Field Base Station | Add |

No field base station data detected, please manually add base station data or use cloud base station data.

More ‘

& > | Advanced Settings \ Apply to Other Projects

Cancel ‘ Back H Next ‘

c¢. Only SLAM processing, no GNSS optimization, only using the SLAM algorithm to refine
the data processing, which is generally used in indoor scenarios.
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1 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-10-030008(SN-003 | Solve Mode @ () Default O sLAm O RTK QO PPK B

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK

optimization.
PPK scenarios: Outdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

[J Using TGCP to optimize trajectory

Note: Using control points can optimize trajectory to further improve point cloud accuracy. This step can be skipped if
there are no control points.

& > | Advanced Settings ‘ Apply to Other Projects

‘ Back H Next ‘

Cancel

Trajectory Control Point Settings: If control points were added during field collection,
you can select the ‘TGCP Trajectory Optimization’ function to import control points for
matching with corresponding points, which can improve trajectory accuracy; if no control

points were added during field collection, skip this step.

mize Data

1 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-10-030008(SN-003 | Solve Mode @ () Default O sLAm O RTK QO PPK B
Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK &
optimization.
PPK scenarios: Outdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v
@ Using TGCP to optimize trajectory
Note:The matching method matches by name. If the name is
incorrect,please modify it manually.
‘ Import \ \ Clear |
Real-ti 1|l int numbers:5) Externally imported TGCP
Type. X Y Z 3D Error(m) TGCP Name ”| Name E N H fad
.|Refine (+|0.040 -0.013 0.001 NA PfCO1fc49 PfC... 540724.153 3372596.8.. 12.326
. |Refine |+|11.369 -16.8... -0.052 NA PfCO1fc51 PfC... 540735562 3372579.9.. 12.281
.|Refine |7|10.832 4369 0.134 NA PfCOTfc52 PfC... 540734976 3372601.3.. 12467
.|Refine |*|17.795 -6.832 0.106 NA PfCO1fc5 v||PfC... 540742.008 3372590.1.. 12432 v
Paired Not Found Output Reports ® ‘ Calculate Error Display in 3D View
& > | Advanced Settings ‘ Apply to Other Projects ‘

Cancel ‘ Back H Next ‘

Result Settings: Configure the point cloud processing options and output settings, then

start the Optimize Data processing.
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» Optimize Data

1 2 3
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Result Setting

2026-04-10-030008(SN-003 o -
Point Cloud @ |Fast Coloring [0}

Note: This mode must be equipped with a NVIDIA graphics card, minimum configuration: 3050Ti series and above graphics card, Intel
Core i7 and above CPU, system memory of 32GB or above.
The estimated processing time for the current project: 5Smds.

‘ (J Mesh Model ©|High Quality I ‘

‘ ([J 3DGS Model ©® ‘

Output Directory:  E:/CopreWorkSpace/CHC_20260429210358/Results ‘

& > | Advanced Settings ‘ Apply to Other Projects
Cancel ‘ Back H Start ‘

Description of the Result Settings

Format Conversion: In the SLAM processing module, or by right-clicking on the result
project and selecting ‘Format Conversion’, select the desired format and path for result
conversion.”

# Export Result

Result Project List
8 202504-12-093028(SN-000D)  © Bxport by project © © Merge export ©

8 2026-04-10-030008(SN-003D)jdjdC Current Project: 2025-04-12-093028(SN-000D)

2026-04-10-032755(SN-004M)jued
e ( e Lidar Setting

Coordinate Type: © Units: 6]
File Format: ® Color Range: @

| Version 1:2 ‘ @

Segment Mode
© File Size ©@ (O Distance @ () Trajectory @

File Size(MB): 300 Z

Export Range
© All Solved Data © Displayed Data @

B Camera @
Output Directory: @ E:/CopreWorkSpace/CHC 20260+ ‘ ‘

‘ Apply to Other Projects ‘

‘ OK HCanceIl

Note: The Auto Accuracy Optimization can directly generate LAS results in the set
coordinate system. For other coordinate types or point cloud formats, appropriate settings
can be made in the Format Conversion.

3.3.5 SLAM Modeling

1. Hardware and software requirements
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1.1. Hardware requirements

RS10 needs to meet the following two requirements:

(DThe device's firmware version needs to be updated to 1.4.1 or above. SmartGo version
needs to be updated to 1.3.2.1 or above.

After SmartGo connects to the device, the firmware information will be displayed directly on
the interface. Before collecting data, you can check whether the firmware version meets the

requirements. If not, you need to update the firmware version first.

Battery level (EEE}

Storage
Captured miles 22.16 km
Capture time 119:13:59

Registration Authorized 2024-11-13 >

Firmware info 1.4.4| >

Project management >

Device diagnostics @ Normal )

@ Connected: SLAM-2426055

{ Start capture } / Disconnect 7

@ The device must have modeling authorization. After SmartGo connects to the device,
click "Authorization Status" to check whether you have modeling permission. If not, you
need to re-authorize.
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Register

Device authorization status Authorized 2024-11-08

SLAM function authorization status Authorized 2024-11-08

SLAM modeling authorization status Authorized 2024-11-08

12417020003Y

Computer configuration requirements:

The SLAM modeling function has high requirements on computer configuration. For specific

parameter requirements, please refer to the following table:

CPU Intel-i7 or higher processors are recommended

Graphics Must be NVIDIA graphics card, 3050Ti and above
recommended

Memory 32GB or above recommended

disk Ensure that there is enough disk space. 1TB or more is
recommended.

operating system Win10/11

1.2. Software requirements

The SLAM modeling function is only available in CoPre v2.8.6 or above. Before SLAM

modeling, please check whether the software version meets the requirements. If not, click

“Update” according to the software prompt. User can contact CHC Navigation support to

obtain the latest software installation package.
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Home Processing SLAM Processing Reconstruction Calibration Tools
© g e @

Language Manual Updates License|

Software Helper

Resources

w Aboun ..

CaPre

CHCNAV

Version: | 2.8.5.20240912
@ Automatically check for update

Warning: This computer program is protected by copyright
law and international treaties. Unauthorized reproduction or
distribution of this program, or any portion of it, may result
in severe civil and criminal penalties, and will be prosecuted
under the maximum extent possible under law.

Copyright: Shanghai Huace Navigation Technology Ltd.

2. SLAM modeling operation

This part only introduces the necessary process of SLAM modeling. If you want more details,
please refer to the "RS10 Surveying System User Manual".

The SLAM modeling function can use point cloud and image data collected by RS10 to build a
3D model. (The data need to be processed first by optimization)

Right-click on the processing project and select "Modeling", or click the "Modeling" function
button in the menu bar to enter the modeling function panel.
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Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help

& & & © O L @ @ o
Load Real-Time Data Export Real-Time Data Optimize Data Convert Data Pause Cancel Registration GCP Check GCP Adjus] Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session ~ SLAM Accuracy Check] SLAM Modeling|

s SLAM Modeling

Result Project List

[ (Processed)2024-09-26-072124(SN  ¢\;rrent Project: 2024-09-26-072124(SN-001G)

[ (Processed)2024-09-27-082255(SN  Note: This mode must be equipped with a NVIDIA graphics card,
recommended configuration: 3050Ti series and above graphics card, Intel
Core i7 and above CPU, system memory of 32GB or above.
The estimated processing time for the current project: Th41mb58s.

B Automatically Load Model After Data Processing

< >

Qutput Directory:  E/CopreWorkSpace/SLAM/Results Lo ]
| Process || Cancel |

Select the project that needs to be modeled in the list. If you want to automatically load the
model after the modeling is completed, check "Automatically load the model after data
processing is completed". Click OK to start model processing.

Notes:

1. Pay attention to the remaining disk space and the estimated space required, and clean
them up in time to avoid failure due to insufficient space.

2. Pay attention to the computer configuration requirements. The computer configuration
will directly affect the efficiency of modeling.

3. Note that modeling requires exporting camera POS in optimization processing.

If optimization has not been performed yet, you can check "Output model data" in the
"Result Settings", and the software can continue with modeling after data optimization is
completed.
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1 2 g <

Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings

Please set parameters for each project
Project List Current Project: 2024-09-26-072124(SN-001G)
2024-09-26-072124(SN-001G)

Point Cloud Processing
B Point Clouds Optimization @

B Moving Objects Filter ©
[) Coloring ©
Sampling Rate: [100% [-|[ Advanced Settings |

Image Processing
@ Output Image POS @

Model Processing
8 oOutput Model O

Note: This mode must be equipped with a NVIDIA graphics card, recommended configuration: 3050Ti
series and above graphics card, Intel Core i7 and above CPU, system memory of 32GB or above.
The estimated modeling time for the current project: 1h42m40s.

Output Settings
Point Cloud Format: codata @ las @

Version: 12 1]
B Segment [File Size [-] 1024 3] mB
B Automatically Load Data After Data Processing
[ Annlv to Other Praoiects | v

Output Directory: E;/CopreWorkSpace/SLAM/Results | |

| Back |[ Start |

[ Cancel |

Recommendation: After optimization, check point cloud data before modeling. For specific
inspection methods, please refer to the SLAM accuracy inspection in data processing in

chapter 5 of the “RS10 Surveying System User Manual”.

After SLAM modeling is completed, the corresponding result data will be generated under

the Reconstruction->Model node.

¥ Reconstruction
v Model
2024-09-26-072124(5
2024-09-27-0822 Load Model
2024-09-27-0822 Remove

Vector Open Directory
|

Select the corresponding processing project, right-click, and click "Load Model" to view the

modeling result data in the 3D view.
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3. Output Model Result

After modeling is completed, right-click on the result node and click "Open

Directory".

¥ Reconstruction
¥ Model
2024-09-26-072124(S
2024-09-27-0822 Load Model
2024-09-27-0822 Remove
Vector

Open Directory
r

You can view the location of the model result, including two common 3D model
format data, OSGB and OBJ, which is convenient for loading, browsing and modifying

models in third-party software or platforms.
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» -+ Model--RS10 > Results > Model > 2024-09-04-073144(SN-0006)_csct_Model(2) >

N HFE - = BB -
FiR B HE
~_0BJ 2024/9/29 15:58
_ OSGB 2024/9/29 15:58
& metadataxml 2024/9/29 15:56

)I.

E =il

A

ST
st

SLBrowser HTML...

Fh

1 KB
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3.3.6 Data Quality Inspection

After data processing is completed, to ensure the quality of the data results and the
accuracy of the point cloud, it is essential to conduct inspections. In CoPre, using features
such as point cloud browsing, measurement, slice, and importing control points can check
the overall condition, relative accuracy, and absolute accuracy of the result data.

The overall condition check of the point cloud includes: completeness, presence of
distortion or deformation, presence of abnormal noise points, coloring, point cloud intensity,
point cloud density, etc.

Relative accuracy checks include: presence of stratification, verticality of the point

cloud, etc.
Absolute accuracy checks include: horizontal and vertical accuracy checks.

Note:1.When conducting relative accuracy checks of the point cloud, a full-area check is
required to ensure the overall effect of the point cloud. 2.For absolute accuracy checks, the
imported control points need to be consistent with the point cloud coordinate system and
the CORS system used.

4 Main Interface

This part includes task management, project management and window, as shown in the
following figure
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Home Processin g s ocessing Reconstruction Calibratio Tool Help.
- r— - vy ( : A 7 2 o -
) l:i = o. & 5 T ?; e i# Default % Resources = Trajectory LA s T [_,'
Wizard Create  Open Recent Close Coordinate | Import Remove Configure nfa T 3D View [ Output Elace Import Export  Remove  Draw
Workspace Project Window Vector

4.1 Task & Project

Task & Project mainly include Task Wizard, Create Task, Open Task, History Task, Close Task,
Coordinate and related Settings of the calculation project.

4.1.1 Task Wizard

Description

Create a new task wizard that guides users through processing data, divided into non-RS10
and RS10 data processing procedures.

4.1.1.1 The non-RS10 Task Wizard

Steps
Click “Main — Task — Wizard” to start data import.

Home Processing Reconstruction Tools

Flm & ©.0 8

Wizard |Create Open Recent Close Coordinate

Workspace

On step 1, configure the task name, project data path, output data path, units and
task description (option). Then, click next.
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Please select project data.

Task Mame: CHC_20220822163707

Create Task €S Settings Task Type POS Solve

Trajectory Display

Project Data: G\1-Data\L1-AA4SVAAASN@ @2022-05-07-021757

Result Settings

Task Path: Gif2-CoPre-Project

Units: Meters

Task Description:

Please add task related information

[ cancel |

Next |
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On step 2, Coordinate system setting, the user clicks the button on the right side of
the coordinate system to set the coordinate system parameters.

»  Task Wizard

1 = 2!
Create Task €S Settings Task Type POS Solve Trajectary Display Result Settings
Please set the target coordinate system.
Coordinate System: WGSB4 / Gaussian ijactinn / 114.0E
[ cancel | [ Back |[ Net |

On step 3, select the data source and result type, the data source can choose laser
and image, and the output can choose laser point cloud, orthophoto image and 3D

' Task Wizard
1 2 3
Create Task CS Settings Task Type POS Solve Trajectory Display Result Settings
Please select the data source and output result type.
Source Data Output Results Estimated Time  High Efficiency High Quality
B Lidar 8 Point Cloud - 8.0min
[ bom
- 1h18min
B Image 8 3D Model
Tips:
High efficiency: Quickly generate result, but the effect of building & water area is relative poor.
High quality: Generate high quality result, but the processing time is longer.
Cancel | [ Back |[  Next
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= On step 4, configure the base settings to process POST file. Click “Next” to start
process, and the POST file will be loaded automatically when finish.

1 2 5 z 4

Create Task CS Settings Task Type POS Solve Trajectory Display Result Settings

Please set the base or download the cloud base data;lf it exists, you can click the next step.

B @@2022-05-07-021757 Base Station
| Cloud Base || Add I Remove
Basel
Base Station Coordinate Antenna Settings
Base Name:  3387460127B.220 Measured Height (m}:

B: 30:27:22.325000 [v ] Measure To:

L Antenna Phase Height (m):  1.6489
H (m): 23.1330 Manufacturer:
e [wmmon ] et

[ selet J[ save | Sampling Rate (s):

[ cancel | [ Back |[ Net |
= On step 5, select target trajectories to process point cloud & picture data. Click “Next”

to start process.

1 2 3 - @ ¢

Create Task CS Settings Task Type POS Solve Trajectory Display Result Settings

Please select the area as required.

¥ CHC_20220822163707 -1 Texel = _§_| £ 3% C ‘ X 7 o~
¥ RawWorkspace

¥ @@2022-05-07-021757

s —
POS salve

PreprocessWorkspace

Reconstruction
..llll.......oooo....olllll...o.l.lolo.
.

ooooooo---oooooooooooooooo.;-----ooooo
£0000esSSDSDI000008 CRIREREETSTOCE

cosssssssensssseeed U252, o0000000000000 4
0008000000000 0 8000t sstcssRRR0 000t

75m
250 ft

Cancel | [ Back |[  Next

Lat: 30.4563590; Lon: 114.4775618
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»  Task Wi

D - D — © - 4

Create Task CS Settings Task Type POS Solve

Please set the task parameters.

Lidar
Solve Settings

Sampling Rate:

Point Cloud Coloring
Coloring Settings
[] Remove Unshaded Paints

[] Generate Result Report
[ Adjust

5
Trajectory Display

On step 6, set the parameters related to the results, and then click “Finished”.

6

Result Settings

Output Path | D:/CopreWaorkSpace/CHC 20230412165029/Results

I |

| cancel |

(

Back || Finished |

1 - @ - 3 - @

Create Task

€S Settings Task Type POS Salve

Please set the task parameters.
Lidar  Model
Scene Settings

City ]

Model Settings

Adaptive Tile's Size

Custom Tile's Size (m) 100.00 2] confirm ] predicted memory usage: GB.

@ Advanced Settings

@ Output DOM
DOM Settings
© Adaptive Resolution

() Custom Resolution (m)

Qutput Path  G:/2-CoPre-Project/CHC_20220822163707/Results

5

Trajectory Display

J

6

Result Settings

| cancel |

[ Back

Finished |
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= CoPre 2 will load result automatically when finished. User can view data on software
interface.

Home  Processing  Reconstruction  Tools  Help

& ; 0. ® & © 0 @ [z Default @ Resources STrajectory [CRG

Wizard Create Open Recent Close Coordinate | Import Remove Configure Info  =3DView [EOutput Wece Import Export
Workspace Project Window Vector 10

Resources 8 X Trajectory

5 x ocp 5 x|
¥ CHC_20230412165029 SR OEa £|L% ¢S B o [ mportGc | Addace |
v Projects [ Display GCP in POS range
v @@2022-05-07-021757 Query: |
Images. 1% Name (ID) Type Refine
Point Clouds 0%
© POS IO—
Processing
¥ Reconstruction
AT
DOM
w3 gmessssesmscsnsssssssssany
T W
o <

R

500 1t Lat: 30.4588363; Lon: 114.4827007

Output & x
© oError 0Warning @ 2 Messages

© Message  2023-04-1216:51:55 [@@2022-05-07-021757_Cameral] Start processing images, selected time areas: 5
© Message  2023-04-1216:51:55 [@@2022-05-07-021757_Scanner1] Start processing lidar data, time areas: 5

4.1.1.2 The RS10 Task Wizard

Steps

= Click “Main — Task — Wizard” to start data import.
Home Processing Reconstruction Tools
= — o]
5 F ©.® &

\Wizard |Create Open Recent Close Coordinate

Workspace

On step 1, configure the task name, project data path, output data path, units and
task description (option). Then, click “next”.

1 &
Create Task CS Settings Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization
Please set the target coordinate system.

Result Settings

(® Relative Coordinate System (O Projected Coordinate System
Coordinate System: = Relative [

Relative coordinate system: Absolute coordinates are not required, only relative measurements are required,
such as: indoor calculation of the length, width and height of a house, calculation of square quantities, etc.
Projected coordinate system: Absolute three - dimensional space coordinates are required, and coordinate
transformation parameters such as ellipsoid, projection parameters, seven parameters / four parameters, etc.need
to be set.

Note: All projects under the same task can only use one coordinate system. If a project needs to use a new
coordinate system, please create a new task and then add this project.

[ Cancel |

[ Back |[ Next |
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= On step 2, CS(coordinate system) Setting, the user chooses to set the relative
coordinate system or projection coordinate system, detailed operation instructions
see the document "4.1.2 Create Task" section, click Next;

= On step 3, select the project and the user to select the project that needs to be
optimized, for the detailed operation instructions, see the "9.3 Optimize Accuracy"
section of this document;

= On step 4, PPK Trajectory Optimization, see the "9.3 Optimize Accuracy" section of
this document for detailed operation instructions;

= On step 5, TGCP Trajectory Optimization, see the section of "9.3 Optimize Accuracy"
of this document for detailed operation instructions;

= On step 6, Result Setting, see the "9.3 Optimize Accuracy" section of this document
for detailed operation instructions.

4.1.2 Create Task

Description
Create a CoPre2 task where multiple projects can be mounted into non-RS10 tasks and
RS10 tasks based on device type.

Steps

= Open “Main — Task — Create” to start data import.

Home Processing Reconstruction Tools

s@|la 2.0 &

Wizard| Create | Open Recent Close Coordinate

Waorkspace

= Configure task name, project data path, output data path, units and task description
(option). Finally, click “Create”.

»  Create Task

Task Mame: | Test 01 |

Project Data: | EATEST\@@2022-03-03-025403 [ - ]

TaskPath: | EATEST\ T =

Units: | Meters | |

Task Description:

Please add task related information

| Create | | Cancel |
Notes
= Both project data path and output data path not support non-English letters and
space. Save the data under English path.
= After clicking the “Create”, the coordinate system setting window will pop up. The

non-RS10 task and RS10 task are different. The non-RS10 task only has the projection
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coordinate system, and the RS10 task can choose the relative coordinate system and
the projection coordinate system. Set the coordinate system and click to confirm;

4.1.3 Open Task

Description
User can click “Main — Task — Open” or double click .cpr file to import an exist task.
Home Processing Reconstruction Tool:

P B|&| 0.0 &

Wizard Create| Open |Recent Close Coordinate

Workspace

Steps
] Click “Main — Task — Open” on toolbox and choose .cpr file to open an exist task
= User can also double click .cpr file in folder to open task.
4 1 = |CHC 2021116182352 - ] X
Home Share View o
“ v 4 < AAS0 > AA450-DATA > CHC 2021116182352 v | U | Search CHC 2021111.. @
~- M3D (D) (o Name ~  Date modified Type
AR Results 11/16/2021 6:24 PM File folder
AA1400 SolvedProjects 12/28/2021 3:39 PM File folder
AA2400 & CHC_20211116182352.cpr 1/12/2022 7:31 PM CPR File
Alpha3D [%] CHC_20211116182352.db 11/16/2021 6:24 PM Data Base File
Alpha3D_Dual J) CHC_20211116182352_NEH.crd 1/12/2022 2:46 PM CRD File
AlphaUni [ cHC_20211116182352Default.coc 11/16/2021 6:24 PM €OC File
AS200
AU200
Backpack
BB4
BB4mini
CoPre2.0
CopreWorkSpa
CoProcess
Copydatatool
FAQ

M3D _PICTURES v ¢

6 items 1 item selected 1.04 KB =

4.1.4 History Task

Description

List all history tasks and switch between different tasks.

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page |42



CHCNAV

Home Processing Reconstruction Tool:

< B = 0 .| ® Fi

Wizard Create Open| Recent | Close Coordinate

Workspace

Steps

] Click “Main — Task — Recent toolbox.

4.1.5 Close Task

Description
User can close already opened task.
Home Processing Reconstruction Tools

@ B = | ® | &

Wizard Create Open Recent | Close [oordinate

Workspace

Steps

= Select target task node.
ick “Mai k — Close” or right click sel d nod |
. Click “Main — Task — Close” or right click selected node to close.
» CoPre
Home  Processing  Reconstruction  Tools  Help
e B S .0 & ® W @ [ Woetult @Resources STmjectory (4 (4 _
Wizard Create Open Recent Close Coordinate Import Remove Configure Info T3DView EOutput =lele Import Export
Workspace Project Window Vector 10
Resources 8 X Trajectory 8 X GCP 8 x
¥ CHC_20230406144603 eNOEa £]|£ % |3 3 o- ( I.mBOrIGCP. I Add GCP
v Projects | [ Display GCP in POS range
¥ @@2022-05-07-02175] Query:
© POS IEEINOSE : Selected Trajectory Name (ID) Type Refine
pricessing g
¥ Reconstruction
AT
Dpom
Model
>
[E P
187 ft Lat: 30.4576519; Lon: 114.4758200
Output 8 x
@ oError [ 0Warning @ 0Message
< >

4.1.6 Coordinate

Description
Set the coordinate system for the current task.
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Main Processing Reconstruction
- . M—
=4 - 0. ®
Wizard Create  Open History Close
Task

Tool

3

@

Coordinate

4.1.6.1 The non-RS10 coordinate system

Steps

Click “Home — coordinate” on toolbox.

»  Coordinate Settings

© Customize Coord System () Standard Coord System
Default Coordinate System Coordinate System Lists Coordinate Information
‘@ Current CHC 20251027165952 NEK Ellipsoid  Projection  Datum Transform  Plane Calibration  Elevation Fitting ¢ >
‘@ Custom Method: | Gaussian Projection ‘ ‘
» & DatumRoot e =
Projection settings Parameter value
Central Meridian 114:00:00.000000 E
Origin Latitude 00:00:00.000000 N
Scale Factor 1
False Easting(m) 500000
False Northing(m) 0
Average Latitude 00:00:00.000000 [N]
Projection Height(m) 0
< >
Import ” Export H New H Save H Delete
‘ oK H Cancel ‘

(1) Customize Coord System: Select “Customize Coord System” and click “Custom or DatumRoot” to

choose a coordinate system, the coordinate information will be shown in the right window.

© Customize Coord System (O Standard Coord System
Default Coordinate System Coordinate System Lists Coordinate Information
% Current Lo17 Ellipsoid  Projection  Datum Transform  Plane Calibration  Elevation Fitting ¢ »
R Lo19 Method: | Transverse Mercator Projection ‘ ‘
¥ & DatumRoot
a l_jm 2 WG17 Projection settings Parameter value
> Africa WG19 Central Meridian 017:00:00.000000 3
> Asia P E
Origin Latitude 00:00:00.000000 N
» Canada
Scale Factor 1
» Europe
¥ Maxico False Easting(m) 0
» Middle East False Northing(m) 0
» Oceania Average Latitude 00:00:00.000000 [N ]
» South America Projection Height(m) 0
» United States
» World
Import H Export H New H Save H Delete
OK H Cancel

Ellipsoid: Include Name, a, 1/f and positive direction.
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Projection: Include common Gaussian, UTM, Mercator projection etc.

Datum Transform: Include 3-parameters, 7-parameters, grid, grid(dgf format),
grid+7-parameters etc.
Plane calibration: Include 4-parameters and best practice parameters.
Elevation fitting: Include fixed difference, surface fitting, curve surface fitting and
best practice. Fixed difference requires at least one starting point. Surface fitting
refers to the elevation anomaly corresponding to multiple leveling points to generate
an optimal surface. When the surface is parallel to the horizontal surface, the surface
fitting is equivalent to fixed difference correction. This fitting method requires at
least three starting points. Curve surface fitting refers to the elevation anomaly
corresponding to multiple leveling points to generate an optimal paraboloid. The
curve surface fitting has a relatively high requirement on the starting data. If the
fitting result is too bad, it may cause the divergence of elevation correction number
in the work area. This fitting method requires at least six starting points. Best
practice can input the corresponding parameters according to the real situation.
Geoid model: Users can choose a geoid file and interpolation method according to
the real situation. The software supports several kinds of geoid files, including none,
CGD file, GGF file, GRD file, BYN file, GSF file, BIN file, BYN file, GDF file, JASC file and
OSGB file.
Plane grid: Supports plane horizontal east grid and plane horizontal north grid (CGD,
GRD, PXY, OSGB, DAT formats).
Note: Explanation on how to choose interpolation methods for geoid and plane grid:
1.Calculation speed: Bilinear interpolation > Quadratic interpolation > Spline
interpolation
2.Calculation accuracy: Bilinear interpolation < Quadratic interpolation < Spline
interpolation
3.In general, if the terrain is relatively simple, it is recommended to use bilinear
interpolation, which only considers the four points surrounding the current point as the
basis for interpolation;
4.1f the terrain is complex, choose to use quadratic or spline interpolation, which will
consider more surrounding benchmark points and simulate a more complex surface.
Note: The central longitude of the current coordinate system must be within a 24° range
of the actual data's central longitude when setting projection parameters.
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(2) Standard Coord System: Select “Standard Coord System” and click a coordinate system, the EPSG

coordinate information will be shown in right window.

s Coordinate Settings x
() Customize Coord System © Standard Coord System
Use name or auth code search Coordinate System Name: 2
a Recently | 2000-Anguilla 1957 / British West Indies Grid

a Projection WKT:
EPSG:2000  Anguilla 1957 / British West Indies Grid
EPSG:2001  Antigua 1943 / British West Indies Grid
EPSG:2002 Dominica 1945 / British West Indies Grid

PROJCRS["Anguilla 1957 / British West Indies Grid",

BASEGEOGCRS["Anguilla 19577,
DATUM["Anquilla 1957",

EPSG:2003  Grenada 1953 / British West Indies Grid ELLIPSOID["Clarke 1880 (RGS)",6378249.145,293.465,
EPSG:2004  Montserrat 1958 / British West Indies Grid LENGTHUN[T_['T“EUE".HH.
EPSG:2005 St Kitts 1955 / British West Indies Grid PRIMEMI. Greenwich, 0,
; i G ANGLEUNIT["degree”,0.0174532925199433]],
EPSG:2006  St. Lucia 1955 / British West Indies Grid ID["EPSG",4600]]
EPSG:2007 St Vincent 45 / British West Indies Grid CONVERSION["British West Indies Grid",
EPSG:2008 NAD27(CGQT77) / SCoPQ zone 2 METHOD["Transverse Mercator”,
EPSG:2000  NAD27(CGQ77) / SCoPQ zone 3 ID["EPSG",9807]],

PARAMETER(["Latitude of natural origin",0,

EPSG:2010  NAD27(CGQ77) / SCoPQ zone 4 ANGLEUNIT["degree”,0.0174532925199433],
EPSG:2011  NAD27(CGQ77) / SCoPQ zone 5 ID["EPSG",8801]],
EPSG:2012  NAD27(CGQ77) / SCoPQ zone 6 PARAMETER["Longitude of natural origin”,-62,
EPSG:2013  NAD27(CGQ77) / SCoPQ zone 7 ANGLEUNIT["degree",0.0174532925199433],
) ID["EPSG",8802]],
EPSGi2014  NAD27(CGQ77) / SCoPQ zone 8 PARAMETER["Scale factor at natural origin®,0.9995,
EPSG:2015  NAD27(CGQ77) / SCoPQ zone 9 SCALEUNIT["unity”, 1],
EPSG:2016  NAD27(CGQ77) / SCoPQ zone 10 ID["EPSG",8805]1,
FPSG2017  NAD27(76) / MTM 7aone 8 v PARAMETER(["False easting",400000,
< > I ENGTHUNITI" metre® 11 v
OK H Cancel
Three methods to select standard coordinate system:
1) Search name or code of EPSG.
2) Select via drop-down list.
3) Select via recent usage.
Note: The EPSG information can only be recorded under standard coordinate
4.1.6.2 The RS10 coordinate system
Steps
= Select the task node, click "Main View-> Task Management-> Coordinate System",
pop up the coordinate system setting window, click Settings to enter the coordinate
system detailed setting interface;
] If you select the Relative Coordinate System, click to OK;
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Please set the target coordinate system of the task.

(® Relative Coordinate System (O Projected Coordinate System

Coordinate System:  Relative ]
Relative coordinate system: Absolute coordinates are not required,
only relative measurements are required, such as: indoor calculation of
the length, width and height of a house, calculation of square
quantities, etc.

Projected coordinate system: Absolute three - dimensional space
coordinates are required, and coordinate transformation parameters
such as ellipsoid, projection parameters, seven parameters / four
parameters, etc.need to be set.

Note: All projects under the same task can only use one coordinate
system. If a project needs to use a new coordinate system, please create
a new task and then add this project.

OK

If you select the Projected Coordinate System, the software will automatically select
the coordinate system based on the data. Click the setting button on the right side to set the
coordinate system parameters. The coordinate system setting is the same as non-RS10. See
"4.1.6.1 Non-RS10 Coordinate System" for this document.

» Coordinate Settings

Please set the target coordinate system of the task.

(O) Relative Coordinate System (® Projected Coordinate System

Coordinate System: | | |
Relative coordinate system: Absolute coordinates are not required,
only relative measurements are required, such as: indoor calculation of
the length, width and height of a house, calculation of square
quantities, etc.

Projected coordinate system: Absolute three - dimensional space
coordinates are required, and coordinate transformation parameters
such as ellipsoid, projection parameters, seven parameters / four
parameters, etc.need to be set.

Note: All projects under the same task can only use one coordinate
system. If a project needs to use a new coordinate system, please create
a new task and then add this project.

OK

4.1.7 Import Project

Description
Import raw project folder. There are two ways to import task, both support multiple tasks

import at same time.
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LT T
Import Remove Configure Info

Project

Steps

After creating a new task, click “Main — Project — Import” or right click
RawWorkspace and choose import project to load. First way is import project from
LiDAR device directly; Second way is import project from PC local disk.

&' Import the project

Mode 1 (Import from device)

Project data: !

Mode 2 (Import from disk)

Project data:

4.1.8 Import External Data

Description

User can import other camera data.
Steps

" Right click Task and ch im Id load
ight click Task and choose to import external data to load.
Home  Processing  Reconstruction  Tools  Help
® B = ©.0® & © 0 @ # Default % Resources T Trajectory [C
Wizard Create Open Recent Close Coordinate Import Remove Configure Info T3DView EOutput Lacp Import Export
Workspace Project Window Vector 10
Resources 8 x Trajectory 8 x GCp 8 x
= Bl & _, . P Add GCP
¥ CHC_20230406144603 eMeoEg clLxelame ( Import GCP I d C
¥ Projects [ isplay GCP in POS range
v @@2022-05-07-02175] Query: [
© POS IE—IDDS Name (ID) Type Refine
Processing 1
Import Result Project
Vi Reomsiuction | MPRRIMEEIME | e st cessscceccccses s s sssced
a ~, :
DOM . i
Model P R R R R ] cecee
. . A
dooiarer sioaca winie Chqeeesecoes FPUDIAR covnnannnt
P R R R R R) Semossens sreisis sve slareia web <
H LR
o et .
F esssssescscscsssccegon g oo otused
o .
Te., cud¥s
P L L e R R RN RN N R Y s-.ou‘a'oogn\t.-.\‘ iy D
AT &
. .
oo
187 ft Lat: 30.4568707; Lon: 114.4743209
Output & x
@ 0Eror . 0Wamning @ 0 Message
<

Choose image folder to load.
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x
Project Name: = @@2022-09-23-144154 @ Copy O Cut
Camera Scanner
Image Folder: | //10.12.11.237/ftp/5Camera_Data/DG4/2_shenyang T = |
Group  Images Number  Pos Number Model Sensor Size Focal Length Import POS ~ Parameter
Cameral 600 0 DGAM20..  undefined s6mm | import | Disabled |
Camera2 600 0 DGAM20...  undefined semm | Import | Disabled |
Camera3 600 0 DG4M20... undefined 40 mm ‘ Import H Disabled [
Camera4 600 0 DG4M20... undefined 56 mm ‘ Import H Disabled [
Camera5 600 0 DG4AM20... undefined 56 mm ‘ Import H Disabled \
(oK [ cancel |
= Click Import to import camera POS.
t External Data
Project Name: | @@2022-09-23-144154 @ Copy O Cut
Camera Scanner
Image Folder: | //10.12.11.237/ftp/5Camera Data/DG4/2 shenyang = ]
Group  Images Number  Pos Number Model Sensor Size Focal Length LpesD0S Parameter
Cameral 600 0 DG4M20... undefined 56 mm Import Disabled 1
Camera2 600 0 DG4AM20... undefined 56 mm Import Disabled 1
Camera3 600 0 DG4M20... undefined 40 mm Import Disabled ‘
Camera4 600 0 DGAM20... undefined 56 mm Import Disabled ‘
Camera5 600 0 DG4M20... . undefined 56 mm Import Disabled ‘
oK || cancel |
] After import, use “Separator” to divide contents. Make sure the column number is

corresponded to their contents (Name, E, N, H etc).

Separator

@ Tsb O Semicolon @ Comma @ Space ([ Other
Sippoi s 10 ] Onits: | Mster v|  Coordinee Typss

POS Preview:
Name "N 3 “H .
AD001.JPG 4661418.048 .535002 8307 364.55602
A00D2.0PG 4661386105 5376703524 36457755
ADD03.JPG 4661354.058 537956.3717 364.84507
AD0D4.JPG 4661320834 537832.6661 364,27485
AD005.JPG 4661287.554 | 537908.4752 363.98165
A0D06.1PG 4661254733 537884.845 363.24166
AD0D7.JPG 4661220.993 537861.3192 362.20576
A000B.IPG 4661183.043 5378384026 36118411
AD009.JPG 4661155.727 .537515 1116 360.43451
A0010.0°G 4661124226 5377921873 35058541
AD011.JPG 4661092.611 537770.1356 359.13554
AD012.0PG 4661062.282 5377482044 350,00963 .

ok || cancel |
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= Click “OK” to import. After import successfully, choose import camera parameter to
load.

%  Set Camera Parameters

Camera Model:  DG4AM2022052A Units; Pixel

Fx:  9071.283308 Cx:  2957.217236

Fy:  0071.283308 Cy:  2043.806629

Ki:  -0.0087138730213306 P1:  0.0000556897329903

K2 -0.0213893558058246 P2 -D.0002228371204037

K3  -0.1420860940115240 Bl: 0

K& 0 B2: 0

QK | | Cancel |

. Click “OK” to import.
= Configure the settings of sensor size and focal length, and finally click OK.
= During process, the process bar can be displayed under raw project.

4.1.9 Remove Project

Description

User can remove project data which include raw data, result data, preprocess data, adjust
data and refined data. If choose “Delete data” during remove, then the relative data folder
will be deleted.

MW | @ B

Import [Remove |Configure Info

Project
Steps
= Select node part under raw project list.
= Click “Main — Project — Remove” or right click to remove current data.
Notes

For raw project, the delete option cannot be chosen by default. For processed data, user can
choose whether to delete during remove.

4.1.10 Project config

Description

Used for data processing for P330Pro with 3rd party camera.

Steps

= Click "Project Management->Config Project” in the main view, the Config Project
window will automatically pop up;
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» Config Project

Project Name: Camera Number: l:l]
Base File: [ Not require i |
GNSS File: \ I |
IMU File: \ I |
| Preprocess |
Cameral
CP File: [ I )
Image Data: ) - [« ]
Output Directory: | Il |
® Copy O Cut
Convert Progress: 0% [ Start |
[ close |
= Import base file, GNSS file, IMU file, click “Preprocess” to check whether the number

of photos and trigger are the same.

% Config Project

Project Name: Camera Number: .

Base File: [ Q/CoPre2.7.0/904/989904--DGAM/3518312347C.HCN | |

GINSS File: [ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.+ | | |

IMU File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.9 | [ |
Camera number is:5,Trig number is:369 «_— I Preprocess

Camera (A) Camera (D) Camera (S) Camera (W) Camera (X)

CP File: [ I . ]
Image Data: ) - [ = ]
Qutput Directory: | i |

@ Copy (O Cut
Convert Progress: 0% | Start |

[ Close |
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= Import CP file and image data.
» Con >
Project Name: Camera Number: .
Base File: [ Q/CoPre2.7.0/904/989904--DGAM/3518312347C.HCN | |
GNSS File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.1 | [ |
IMU File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/2022121 3030309.g| [ |
Camera number is:5,Trig number is:369 |Pn37 Erccess]

Camera (A) Camera (D) Camera (S) Camera (W) Camera (X)

CP File: [ @:/CoPre2.7.0/904/UAV_P330pro/DG3-025-P330-L.CP I

Image Data: 269 [

Q:/CoPre2.7.0/904/A/A00001.JPG
Q:/CoPre2.7.0/904/A/A00002.JPG
Q:/CoPre2.7.0/904/A/A00003.JPG
Q:/CoPre2.7.0/904/A/A00004.JPG
Q:/CoPre2.7.0/904/A/A00005.JPG
Q:/CoPre2.7.0/904/A/A00006.JPG
Q:/CoPre2.7.0/904/A/A00007.JPG

Qutput Directory: | i |
@ Copy (O Cut
Convert Progress: 0% [ Start |
[ Close |
= Select the output directory, click “Start” to convert data, wait until the progress bar

to reach 100%.
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» Config Project

Project Name: Camera Number: I

Base File: [ Q:/CoPre2.7.0/904/989904--DG4M/3518312347C.HCN || ]

GNSS File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/2022121 3030309.!—| [ |

IMU File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.9 | | |
Camera number is:5, Trig number is:369 [ Preprocess |

Camera (A) Camera (D) Camera (S) Camera (W) Camera (X)

CP File: [ Q/CoPre2.7.0/904/UAV P330pro/DG3-025-P330-L.CP I .
Image Data: | 269 [« ]

Q:/CoPre2.7.0/904/A/A00001.JPG A
Q:/CoPre2.7.0/904/A/A00002.JPG
Q:/CoPre2.7.0/904/A/A00003.JPG
Q:/CoPre2.7.0/904/A/A00004.JPG
Q:/CoPre2.7.0/904/A/A00005.JPG
Q:/CoPre2.7.0/904/A/A00006.JPG
Q:/CoPre2.7.0/904/A/A00007 .JPG v

Output Directory: ‘ D:/CopreWorkSpace | [ |

® Copy O Cut
Convert Progress: 0% | cCancel |

[ close |

| M 1 = |test = [m] X
[ R o
M %= Y T $rme - b [EEE=ccd
£ 2 X =] Uy ) G
=

da O el SO o WREINER ma | AR
25 B oo TR EEE MR Ees 3 @
A [ 2 - ot opsias OREEE
L an s i iz
« w: P > jkEBfX > Data(D:) > test > v O O IEtest hER

S N s B sm e

B EDRGES @@2023-04-06-101729 2023/4/6 10:21 it
@ A360 Drive

& wn
= ER
¥ =
R
=
Windows (C:)
Data (D3)
L(E)
B(F)
ALPHA _LAS (G:)
G (H)
MO (1)
ALPHA SYS (J)

1ARE

4.1.11 Refresh Project

Description

User can refresh project if the raw project data changes.

Steps

= Select project folder in list, then right click and choose “Refresh Project”.
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¥ Projects
@@2022-08-25-(
@@2023-05-27-1
¥ Processing
@@2022-08-25-C
@@2023-05-27-1
¥ Reconstruction
v AT
AT 2023-12-1i
DOM
¥ Model
Model 2023-1
Vector

Notes

User can select RawWorkspace and right click, then choose “Refresh Project”. All projects will

be refresh together.

4.1.12 POS Accuracy Curve

Description
Check the accuracy metrics of pos.
Steps

S OE

Refresh Project

Display Trajectory
POS Solve

Cloud Base

POS Accuracy Curve
Generate POS Report
Open POS Report
Data Solve

AT

Project Detail
Remove

Open Directory

Remark

= Right click raw project to load pos accuracy curve.
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Float/Fixed Ambiguity Stat 10
Quality Factor

DOP

Estimated Position

Estimated Attitude 3
Combined Separation

Attitude Separation

Calculated satellites

POS accuracy curve(float/fixed ambiguity status)

—— Float: 375
Fixed: below 3

Float/Fized

03?100 37200 37300 37400 37500 37600 37700
UTC Timne(seconds of day)

Float/Fixed Ambiguity Status: Accuracy of Fixed Status is higher than Float Status.
Fixed Ambiguity Status: Between 3 and 5.

Float Ambiguity Status: Below 3.

Quality Factor: According to the fixed ambiguity and estimation accuracy, range of
values from 1-7, the smaller the better.

PDOP: Position Dilution of Precision, which can reflect the distribution of satellites,
range of values from 0.5-99, the smaller the better.

Estimated Position: Represents the error of North/East/Height.

Estimated Attitude: Represents the error of Roll/Pich/Heading.

Combined Separation: Position difference values of forward and reverse solutions.
Attitude Separation: Attitude difference values of forward and reverse solutions.
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4.1.13 Project Detail

Description

User can look over detailed information of project: laser data, camera data and GPS data.

Ej i i@%

Import Remove Configure | Info

Project
Steps
= Click “Main — Project — Info” or right click to view details.
@@2022-05-07-021757 Data Type File Name File Size Modification Date: File Description
Vv Scanner1
021859_L.pcap 3.44168G 2022.05.07 14:44:43 Start time to end time of lidar data:2022-05-0

AA450-833-V200-WSM-2( 737 B

021757 S.cil 751172 KB
v Cameral

AA450-833-V200-WSM-2( 724 B

021757 _S.cil 751172 KB
v GPS data

20220822 164700646.Pos 29.9516 MB

021757 _S.cil 75.1172 KB

2022.05.07 14:40:39
2022.05.07 14:40:39

2022.05.07 14:40:39
2022.05.07 14:40:39

2022.08.22 16:47:21
2022.05.07 14:40:39

System SN number:A452214833/Device SN mt
System SN number:A452214833/Device SN mt

System SN number:A452214833/Device SN v
System SN number:A452214833/Device SN m

PosT file startTime:2022-05-07-02:18:02 ,end1

sync file

4.1.14 Open Directory

Right click any nodes under task manager to open directory folder path.
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v 114E oo ol
¥ Projects
@@2022-08-25-(
@@2023-05-27-1
¥ Processing
@@2022-08-25-(C
@@2023-05-27-1 Cloud Base

Refresh Project
Display Trajectory
POS Solve

v Reconstruction POS Accuracy Curve
v AT Generate POS Report
DOM Data Solve
v Model AT
Model 2023-1 e
Vcton roject Detai
Remove

[Open Directory |

Remark
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4.2 Window Management

User can manage how to display all windows in CoPre.

ir Layout % Resources = Trajectory

= 3D Viewer £ Output S clel
Window

Layout: Click “Main — Window — Layout” , the software interface is displayed in the
default layout.

Resources: Click “Main — Window — Resources” , show or hide the resources window.
Trajectory: Click “Main — Window — Trajectory” , show or hide the trajectory window.
3D Viewer: Click “Main — Window — 3D Viewer” , show or hide the 3D viewer
window.

Output: Click “Main — Window — Output” , show or hide the output window.

GCP: Click “Main — Window — GCP” , show or hide the GCP window.
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4.3 Vector Management

Description

The Vector Management Function includes importing, exporting, removing, and drawing
capabilities. The import feature supports importing KML, SHP, or DXF files to assist in
selecting tracks and modeling areas of interest. The export feature allows for exporting files
in SHP or DXF formats based on the selected trajectories.

B . W
Import Export FRemove  Draw

Vector

4.3.1 Vector Import

Description
The import feature supports importing KML, SHP, or DXF files to assist in selecting tracks and
modeling areas of interest.
Steps
Click on "Home -> Vector -> Import";
After selecting a KML, SHP, or DXF file, click "OK," and the chosen file will be loaded
into the track view and 3D view;

LR

—

3512024135H3

D.ru_|J
HSSU ft Lat: 30.4621137; Lon: 114.4797817

4.3.2 Vector Export

Description

The export feature allows for exporting files in KML, SHP or DXF formats based on the
selected trajectories.

Steps

There are two ways to export vectors: exporting from loaded trajectories and exporting from
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selected vector nodes.
Method 1

Exporting from Loaded Trajectories: Choose the original project trajectories for export.

Display the original project trajectories in the trajectory view, select the trajectories
you want to export, and click on "Home -> Vector -> Export."

Click on "Export by trajectory”, choose the file format (SHP or KML), and then select
the output directory to initiate the export.

3 " I 4
M @, [/
Import Export Remove = Draw
Export by trajectory P KML

Export by vetor SHP

Method 2

Exporting from Selected Vector Nodes: Select a vector node for export.

In task management, select the vect++or, then click "Home -> Vector -> Export".

Click on "Export by vector", choose the file format (SHP or DXF), and then select the
output directory to initiate the export.

M @, W ke

Import Export Remove  Draw

File Format: SHP

m

" 1+ b e ateck |
xport by trajectory  F P ( |
L J 4 J utput Directory: PO

Export by vetor

4.3.3 Vector Removal

Description

This function is used to remove selected vectors.
Steps

In task management, select one or more vectors, then click "Home -> Vector ->
Remove".

Confirm in the popup dialog to remove the selected vectors. You can check the
option “Delete Data” to delete the vector.

% Prompt
Are you sure to remove?

|:| Delete Data

| oK | | cancel |
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4.3.4 Vector Drawing

Description
This function is used to draw SHP format vectors in the 3D view.
Steps
Step 1: Click on "Home-> Vector -> Draw";
Step 2: In the 3D view, use the left mouse button to click and draw. Right-click to

access a menu for cancel and redrawing. Click "End" to conclude the drawing .

End(Ctrl+E)
Cancel(Ctrl+7)
Redraw(Ctrl+Y)
Exit(ESC)

Trajectory & % 3D View

eMeolla slLxclameon S ] an] R ] P sl ] @] 2] =[] o] "I’-‘-‘I‘i’ltlwl»--lw-l:j
i o) _‘.ﬂ‘;‘:. g{ —

L |

3512024135H3

2500 ft Lat: 30.4771654; Lon: 114.4970626

Menu Description

End(Ctrl+E): The vector's starting point and endpoint automatically connect to form a closed
vector, completing the vector drawing.

Cancel(Ctrl+2): Go back to the previous drawing step.

RedrawCtrl+Y): Proceed to the next drawing step.

Exit(ESC): Exit vector drawing.
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5 Trajectory View

Trajectory view interface can display POS trajectory and control points. User can select part
of trajectory by point, box, polygon or timeline modes. Meanwhile, it also supports measure,
meridian line display and base map display etc.

EMPOML £ £X%C S0 o

5.1 Display

Description

Display project or result trajectory. If project contains control points, it will also display with
trajectory on interface. This function can be used under both raw project, preprocess project,
adjust, refine, and result nodes.

5.1.1 Display Trajectory

Select a project on left bar, then click “Trajectory — <3 ” or right click project to display POS
trajectory.

» CoPre
Home  Processing  Reconstruction  Tools  Help
¢ B =N & [C 8 [5  #Default @Resources STajectory (5 (4 | W [F
Wizard Create Open Recent Close Coordinate Import Remove Configure Info 73D View EOutput  GGCP Import Export Remove Draw
Workspace Project Window Vector

Resources & x Trajectory 5 x ocp s
e ()5 MR 21 % ¢l5 5 o e
- Projects B ] Display GCP in POS range
- ©@2022:08-25-07707 ey [
— Refresh Project % Name (D) Type Refine Typ
©02023-05-27-160721 o o,
* Processing POS Solve: >
©©2022-08-25-072707  Cloud Base ; . §
@®@2023-05-27-160721  POS Accuracy Curve --/.‘/‘ /"' .-'/ ot
~ Reconstruction Generate POS Report s o //‘r
v AT o o
Open POS Report o ot
AT 2023-12-18-1421 ,f’/ e ..
Data Solve - & ¢
oM - o g,
AT : - -
* Model e
Model 2023-12-19-1  Project Detail !
Vector Remove 'y
Open Directory . ¢
Remark
Taot Lat: 304338227 Lon: 1144721292
DView  Trajectory
Output 5 x

©0frror 4 0Waming © 2 Messages
© Message  2023-12-20 16:33:37 [@@2022-08-25-072707] Loading tajectory.
© Message  2023-12-20 16:33:38 [@@2022-08-25-072707) Trajectory loading completed.
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5.1.2 Hide Trajectory
User can uncheck the box of Pos to hide this trajectory.

Resources 7 X
¥ CHC 20230406144603
¥ Projects
¥ @@2022-05-07-02175]
= POS NS

Processing

¥ Reconstruction
AT

LT

5.2 Selection

User can select trajectory by point, box, polygon, or timeline modes. The selected trajectory
will display red color. If select under RawWorkspace, only red part trajectory will be
processed; If select under preprocess workspace, only red part trajectory will load processed
point cloud data.

5.2.1 Point Select

Description

User can select trajectory via points or box.

Steps

= Choose “Trajectory — ™. For point select mode, user can short click two points to
select the middle trajectory; For box select mode, user can long press left mouse to
draw a box and select relative trajectories.

Lat: 30.4544553; Lon: 114.4786125

2000 200
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5.2.2 Polygon Select

Description
User can draw a polygon to select trajectory.

Steps
= Choose “Trajectory (>  ” and use mouse to draw a polygon to select trajectory.
= Left mouse: Draw a point of a polygon.
= Double click: End the final point of a polygon.
= Esc button: Withdraw to previous point.
w
3
=)
E
E
o
@0
o
£
o
=31
b

5.2.3 Time Select

Description

User can select trajectory based on start time and end time.

Steps

= Choose “Trajectory &) ”. Set a start time and finish time then click ok.

# Select Time Range

Project Name: | #RAW#@@2022-05-07-021757 |*|

Start Time: | 2022-05-07-10:18:02 |

End Time: [ 2022-05-07-10:19:34 |

5.2.4 Append

User can select multiple trajectories if check this option. Choose “Trajectory — i}
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5.2.5 Inverse

Description

Default is uncheck this option, which means process selected trajectory. User can also switch

to inverse mode, which means process unchecked trajectory.
Steps

= Check “Trajectory I_;‘.‘ " option then select trajectory. The selected trajectory will
be displayed as black color.

Trajectory View

SRECOEE L% el E o

-
.:0.00..-....c.oo.'-'......o.ooooOooo.oo.
.

.
’ :
: 3
’...o...o.-..........-........o....-..o...\
. .
i . A
$ 5 33874601278 -
N O R i
.
e .
. .
& H
’-.-...............--..-.................8
.
. .
. = Pt
H -
R L . L L L R R L
L] .. ..'
. 2
.. ...
* . . -
4
P I I P I R SR Y A IR
o

.
*esae .
125 ft

Lat: 30.455690

5.2.6 Cancel Select

Description

User can cancel selected trajectory.
Steps

There are three different ways to cancel selection.

" Remove the last selection
Trajectory View 8 x
SRCOER £|l£L£% | B o
oooooooooooooooooooo -
R IR '
- )
o .
— B e i seine wiie me avd G086 SheEE NEL68 ol e e e e e e
.
i 5 &
E . 33874601278 _ 5 o
des v 0000000000000 0 ¢ t
Undo all selection .
= Undo current highlight selection H <
o aavare sacce sd oo ilEL 8 B BN Wiee e e e e e e BLe 88 AU @ide 3
i
=
- - LK)
P
Bae 605 PR BB WU GLELEEN SN e e e e ‘e s 00 2% o o 0w sen
. .
- o & W
o 4 T .
e 0 c0e 0 & ® Go0esetet e @ & B % %%t F 2 VY '-"‘:.':"'%3' FIF RIS, T '... .
e
.'Oooo .o
Hom——f

1254t

.
Lat: 30.4563222% Lon: 114.4775622
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= Remove all selection

Trajectory View

SR oEa <«

.o e
.

W AN -2

G:ooooooooooooio.ooo

$eeec e 0 0 0 0 0 0 b s 8 s s 0

® ® % sccct et et p 0 8 &

A

3287460127B
PAPSPIPIP W IrW W W W IR
Undo the last slection

d

.

Undo all selection s

Undo current highlight selection .

P I e  SCR »
i

.
* i
......‘.'.......,°....°......o:

 %tetet et # 2 L % -.-.-.::.:“.'.,' 28 .°.°..§ ] :',.'. .‘.
....x e

.
Lat: 30.4563029; Lon: 114.4774774

= Remove current h

Trajectory View

eMOEL &£ % s meo-
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RSTEEET RE R S e s

ighlight selection

.
e eeesse et s senas s

. 3
. & &
: e 33874601278 %
L .
i .
. .
. H ¢
S
$2:0.:00000000 0000 melastslection giikal SRS NS 8 e e
% Undo all selection
. Undo current highlight selection PR
Sisnnsdnases s iiatanssnnssewseseys s iehas
. .. ..o
o2 o, i 3
. " . °
cme oo b0 6 @ @ e secetatet & 8 8 8 %W 00a0et et £ BN NNl Wf IS, L ¢
by

125 ft

....X oot

.
Lat: 30.4559946; Lon: 114.4773772

5.2.7 Measure

Description

User can measure trajectory length or multiple lines measurement.

Steps

Choose “Trajectory

£ ”and left click to select points on interface, and double

click left button to stop measure. Click “Measure” again can quit measurement

mode.
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5.3 Slice

The slicing function of the track view supports the automatic display of slicing on the track
and the generation of slicing reports.

5.3.1 Auto Slice

Description

This function can be used on preprocess or result to show cut lines on trajectories to

determine point cloud overlap status.

Steps

= Select target project node which contain point cloud data, then click “Trajectory ‘.'{
- ”. The overlap status will be displayed with different colors. User can configure
the cut line parameters in settings. Finally, user can clicl(* lrajectory — " to
output screenshots & reports.

5.3.2 Slice Analyze

Description

User can click each cut line to open a slice window to check overlap status.
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2501t Lat: 30.4551102; Lon: 114.4797309

Output

© okrror
© Message

0Warning @ 6 Messages
2023-04-12 16:54:44 [@@2022-05-07-021757_ScannerT] Al laser data are processed.
© Message  2023-04-12 18:41:28 [@@2022-05-07-021757] Loading trajectory.

© Message  2023-04-12 18:41:39 [@@2022-05-07-021757] Trajectory loading completed.

CoPre
Home Processing Reconstruction Tools Help
> B S Y i v S | WDefaut @Resources TTmjectoy (¢, (4
Wizard Create Open Recent Close Coordinate | Import Remove Configure Info 33D View [Eoutput  EHGCP Import Export
Workspace Project Window Vector 10
Resources 8 X Trajectory 8 X 3DView 5 x oep 5 x
¥ CHC_20230412165029 Y P TS Import GCP Add 6CP
v Projects [] Display GCP in POS range
v @@2022-05-07-02175] Query: [
Images NE—GDUS Name (ID) Type Refine
Point Clouds sl
v Processing
¥ @@2022-05-07-02175]
© POS DG
% Images POS I iRD0002B0002Do00 2B 0002500024 .
¥ Reconstruction 3
2Zpocold
AT s Agoccd pecsdmoscd
oom by 15 000 143387b01276 2 "
Model ‘., s
* 6 7 8200009 Apocod
2 e Soodeare
broooodnsesed sooi 1

Height Matching |

] (Matched Point Check |
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Steps
= Display POS trajectory which contains point cloud data.

= Check “Trajectory @£  ”, then choose any cut line to open a slice analyze window.

[ Update width | width: (0300 =] m 4 @ | Horizontal: 16.216 m,Vertical: 22.381 m
W 20220507102512000
I 20220507102605000
W 20220507102657000

P

°
©B qrmsd®

45

© & opmmor®

40

D ©© e O gpmd DO oot

= User can configure the slice width to update a new slice.

A

|_Update Width || width: [[0.100 <] m Al @ | Horizontal: 13.517 m,Vertical: 53.241 m
M 20220507102512000
W 20220507102605000
W 20220507102657000

43

40

6 0t (0 %o § 00 g 0o °F ot

o ool @

s
Bl
o

i
\
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= User can click measure icon and hold left mouse to measure.

~ Profile Analysis

| Update width | width: (0300 <] m ‘izontal: 5.168 m, Vertical: 2.647 m, Hypotenuse: 5.807 m
M 20220507102512000 i
[ 20220507102605000
M 20220507102657000
50 ©
°
N
[
45 8
[
]
40
®
8
358 }
o
L]
30 3
1]
o
25 3
10 20 30 40 80
= User can change the view to real ratio by click magnifying glass icon.
» Profile Analysis
[ Update width | width: (0300 =] m Yl fizontal: 0.000 m, Vertical: 0.000 m, Hypotenuse: 0.000 m
M 20220507102512000 i
[ 20220507102605000
M 20220507102657000
55
L
50
‘ ]
®
45 i
40 &
®
8
39 ]
o
L]
30 i
°
o
25 ]
L---— v —
10 20 30 40 80
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5.4 Render

Set the display and rendering modes of POS track and point cloud on Track View and point

Cloud view

5.4.1 Render Set

This section describes how to adjust the trajectory view rendering, including adjusting the
trajectory rendering type and time rendering format.

5.4.1.1 Render Types

Description

CoPre 2 can display trajectory accuracy based on different attributes of POS: Quality factor,
calculated satellites, fix/float, PDOP, 3D accuracy, 2D accuracy and height accuracy.

Steps

= Click “Trajector =% ” to select different attributes.

Render Type: [ None
'None

Time Format: |Quality Factor

 Calculated Satellites

iFIc:at_f'Fixed

:PDDP

| 3D Accuracy

!ED Accuracy

|Height Accuracy

5.4.1.2 Time Format

Description
User can configure whether display UTC standard or absolute time.
Steps

" Click “Trajector N

” user can choose whether UTC standard or absolute time.

]

Render Type: | None

 Local Time (HH:MM:SS)
UTC Time (1970)
.E_Local Time (TOD)
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5.4.2 Map Settings
Adjust the Settings related to the offline map, including the display of the current track
longitude and the import of the offline base map.

5.4.2.1 Show longitude

Description
CoPre 2 can show current trajectory longitude with 3-degree or 6-degree.
Steps

= Click “Traje?bry - ” user can see longitude on interface, and default is 3-degree.

e

20230509-070147_1

E . 3
= @ Longtitude [3 degree [-] =
] Map [ GoogleMaps []
Offline Map | Import |
5.4.2.2 Show map
Description

Show trajectory on map. Online map need network connected; Off-line map need built a
server by enter address to download.

Online map
Steps
. For online map, click “Trajec/¥]y- ” , map settings dialog will pop up. Check the

map button, and you can select OpenHumanitarianMap, GoogleMaps map from the
dropdown menu on the right.
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(] Longtitude |3 degree

B Map [ GoogleMaps

[ Import

Offline Map

In the networked environment, the software will automatically load the map for

display.
Off-line map
Steps
. Click “Trajel?|ry- ” , map settings dialog will pop up. For off-line map, it
supports two options to load: First, load offline map by import .db3 file; Second, load

offline map by server address.
Check the map button to display the offline map.

-

2 .
! N ﬂ v
- MapSettingsh
[J Longtitude
8 Map [TianDiTu T[]
OffineMap [ Import |
~

5.4.3 Layer

User can choose which layer need to be displayed on interface.
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Trajectory View
SWMOCOEA £|£ % ¢S 6

v Refine Point

<

Check Point

<

Matched Refine Point

<

Matched Check Point

¥ Show GCP Name

Show Trajectory Direction
Show KML Trajectory

v Show Picture Number

q.ooo..o..o.....I............c......ooq
.

r..:................II.I...............‘
_ A
1...........“........3”46”,5.......1
L]
-

: [ TE R YRR RN R LN AN
r...-.--.-..ooo.o-o.oo. )
io.o.co....oo.c......oo.o..o..fooo:\..oq

.o'o.
-moﬁi.m..o..hh“‘!!l‘\\* e .‘IJ..
[

®eanec’
250 ft

5.4.3.1 Show/hide GCP

Description

User can show/hide different types of GCP: Check points, paired points or GCP name.
Steps

After display trajectory, the trajectory view interface will show control points also.

Click “Trajectory — Layer — Refine points” to hide this layer on interface. User can
click again to activate display.

Trajectory View Trajectory View
SRPOBG £ £ % | ey

EL Re¥o] - [EWAFENAEY ] 2]

—— ¢ Refine Point Refine Point
v Check Point e e s e s v Check Point e e e e e
wH s lliopve 0 ¢ Matched Refine Point S8, Tttt Tt | Matched Refine Point
BX32 . | + Matched Check Point ez « Matched Check Point
B;(‘g}.. L LUBXQ1. o . v ShoweCName |, o esrs ens exasenamaidl]” Show GCP Name TR T SR
A . Show Trajectory Direction b 4 Show Trajectory Direction
s * v ShowKMLTrjectory 53’;:7342012“3 H v ShowKMLTrajectory
‘:“ W e e e e e e s v ShowPicture Number Samdeie a6 B ‘:” W e e e e e e s ¥ ShowPicture Number .. 3.38.74?01.279 N
. .
. .
.
Peece o oo o FIO4 FJB30 CPIOY C ce s ettt e B araa tasseniama e oé SRHGEARS B8 SUi g
? .
. FJ02 S t.
.

aws 8000 6 ® % 00 0000000 0 @ & 8 & % 0%t L E LY %

aw0s 0000 6 ® % 0 0000000 0 @ & S % % %%t L 8 TN %%
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5.4.3.2 Show/hide direction

Description
CoPre 2 can show or hide trajectory direction.

Steps

= After display trajectory, user can choose to show or hide direction arrow on
trajectory.
A L]
v
~)> o
¥
]
A 4
3
l_b'
':l,‘ [
v
‘L‘.l »
v
‘:‘% L]
b 4
A L]

5.4.3.3 Show picture number

Description
CoPre 2 can show or hide picture number.

Steps

= After display trajectory, user can choose to show or hide picture number.
Trajectory View Loicton e
SO £|£L% | mo- SWOOBG &£ % |2 3oy
« Refine Point e Hefine oI
i v Check Point
il « Check point BX31 )
 MatchedRefinepoint | L0 e v Matched Refine Point S ——
M ST Matched Check Point g ¥ Matched Check Point
BXx32” . T — BX32 = . v Show GCP Name
Bg(.33 *_RXQ1 Show Trajectory Direction bosuseame s o cug 33(33. - '. BXQ1, ShowTrjectoryDirection |, , 4 4 o % e &
b4 se e o + Show KML Trajectory . . Show KML Trajectory i
» A % v Show Pi b
: Showricwerumber | A : Showplewreumber _Lios  * saaraediare
i its w P W 11 il M L

oo ol 9 0t 5 Peccc e o o o o Fi04 €)83° PIOY '.
FI02 ; FJ02 -
5.4.3.4 Show base station
Description
CoPre 2 can show or hide base station.
Steps
= After display trajectory, user can choose to show or hide base station.
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Trajectory View Ty Ve
© & il o | o ron (D oy — o P
SR POERLG £ £ % G| S 0He CERQOOEG £ £ % &S mer

v Refine Point Refine Point

Check Point Check Point

Matched Refine Point

Matched Check Point

v
v

v Matched Refine Point
v Matched Check Point
v

< < < o<

Show GCP Name Show GCP Name

Show Trajectory Direction Show Trajectory Direction

Show KML Trajectory Show KML Trajectory

v Show Picture Number

v Show Base Station

20221123-050854 1

v Show Picture Number

Show Base Station

20221123-053354 2

5.4.4 Display Point Cloud

Description

User can select trajectory to display point cloud. This function is activated by default.

Steps
After display trajectory, click “Trajectory "= ”user can select processed trajectory to
display point cloud.

Main Processing Reconstruction Tools  About
.
& &8 A E O,
CSManager Mask DataCopy = Import  Export
Tools Vector Management
Resources 8 X Trajectory View 8 X 3DView 5 X GCPManagement 5 x
v . © 5 [ importacP ) AddacP |
450-021757 SR OML <L % | e o Import GCP AddGeP |
v RawWorkspace Query:
¥ @@2022-05-07-02175] | Name(D) Type Refine
v RESULT
© pos m—
PreprocessWorkspace
» Reconstruction
T R R R R R R R R AN X
200 ft Lat: 30.4578132; Lon: 114.4788142
Output 8 x
® okrror 0Warning @ 5 Messages
© Message  2022-08-24 11:49:00 Trajectory file has loaded!
© Message  2022-08-24 13:15:00 [@@2022-05-07-021757] Loading trajectory. [ Height Matching i
© Message  2022-08-24 13:15:02 [@@2022-05-07-021757] Trajectory loading completed | Gcppictare | Matched Point Check |

5.5 POS skip

Description
In the position where the vehicle data is parked for a long time (such as equal traffic lights),
the POS track may jump, resulting in the distortion of the laser data there. The POS jump
repair function can smooth the skip area to solve the problem of point cloud distortion.
Steps
When displaying the trajectory of the original project, pre-processing project,
correction project or adjustment project, the software will automatically detect the
skip of the POS data. If there is a skip, there will be a corresponding prompt in the
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output, and the jump area on the track will be displayed in different colours.

>
= Right-click on the POS displayed in the task management bar, and you can choose to
repair POS
Resources & X Trajec
¥ CHC 2022082510331
2
¥ RawWorkspace
¥ @@2021-09-13-085724
@ pos N
Preprocess\Workspace @.
Reconstruction Go Ta
Set Color
—
= Set the relevant parameters in the pop-up repair POS dialog box, and click the

confirm button to start repairing POS.
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Modify POS

Check Parameter

Smoothing Distance (m): [E{I.ﬂ'ﬂ
Check Threshold (m: [D.{B

Repair Parameters

Convergence Interval (m): [EI.(HEI

Time

[ Add I Delete

B 1621220895.26,1621221222.815

| “heck Agair |[ Repair |[ Cancel |

Notes

= Smooth Distance: Extend the threshold before and after the jump point for
smoothing.

. Detect Threshold: The actual size of the detected jump.

= Convergence interval: Indicates the accuracy of POS repair

= Time: POS skip repair area, which can be manually deleted or added
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6 3D View

Point clouds interface contains multiple functions: Point cloud render type, view, 2D/3D
switch etc. User can also make a slice or measurement based on point cloud data.

3D View

BICEEBEDE BB EEEE BEE B0 EE

6.1 Point Cloud Colorization

CoPre 2 supports multiple colorization functions: Height, intensity, single, RGB and strip. User
can also configure the settings range and point size.

6.1.1 Color by Height

Click “3D View - :l",point clouds will be colored by height under this mode.

6.1.2 Color by Intensity

Click “3D View - kA ” point clouds will be colored by height under this mode.
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6.1.3 Color by Height & Intensity

Point clouds will be colored by intensity & height together under this mode.

6.1.4 Color by precision

Click "3D View-><2" | the point cloud colors by precision.
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Precision
> 10cm

6.1.5 Color by number of returns

Click "3D View->8" ->8N " and the point cloud will be colored by number of returns.

3D View g x

NumberOfReturn

6.1.6 Color by return number

Click "3D View->8 -> &R ," and the point cloud will be colored by return number.
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3D View 8 x
DIl

6.1.7 Color by single project

Click "3D View -> ™ " and the point cloud will be colored by project, different projects will

be displayed in different colors.

30 View

B0DDCHEREN8BRE RSB
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6.1.8 show/hide the colorbar
Click "3D View ->Il" to show/hide the color bar .
| & Sy L
A o N
)] 5]
ColorBar
Show or hide ColorBar in

30 view
6.1.9 Color by Single

Click “3D View - | ”,point clouds will be colored by different colors based on different files
under this mode.

6.1.10 Color by RGB

Click “3D View - €” point clouds will be colored by real RGB color under this mode.

6.1.11 Color by Intensity & RGB

Point clouds will be colored by intensity & RGB together under this mode.
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6.1.12 Color by Strip

Click “3D View - =% ”,point clouds will be colored by different colors based on different strips.

6.1.13 Color Parameter Settings

User can configure parameters on “Settings”. Click “Reset” to restore default settings.

Intensity

is_E1
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6.1.14 Points Size Settings

User can configure point cloud size based on these settings.

3D View g x

&' Set Point Size

Size: ]

6.2 View Settings

User can switch multiple view angles to display point cloud data on interface.

3D View

6.2.1 2D/3D Switch

Click “3D View - 2" ”this function support 2D and 3D view switch displaying, and default is
3D display. Click it again to switch 2D view.

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page |85



CHCNAV

6.2.2 Direction

CoPre 2 supports multiple eye view directions: Front, back, left, right, top and bottom.
3D View

4

e
el £
T | =it

Front

S

6.2.3 Full Extent

User can “3D View --(i)—”, to display point cloud data at center by default.

6.3 Point Cloud Clipping

Description

This function is used for point cloud clipping to remove noise.

Steps

Click "3D View -> B " g activate the clipping command, and the clipping mode

window will pop up.

nnnnnnnnnnnnn
< ¥

ud Base  POS. Diata Selve Strip Adju
FOS and Li

EluelaleT=lul T 1 el T J=[o ] -[8 ]

s (19377 | v |3t

1 Polygon
1 Sublraction
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Parameter Description for Clipping Modes:
(1) Bounding Box Clipping mode

Supports displaying and retaining point clouds inside or outside the bounding box.
When used with polygon clipping, point clouds can be clipped based on the
bounding box display. When saving the point cloud, the displayed point cloud range
in the current view will be retained.
Bounding box size: Supports manual input/view operation to update the clipping
space range; view operations will trigger real-time changes in values to accurately
fit the point cloud range.
Adjusting the bounding box in the view:
@ (cube): Controls the overall translation of the bounding box;
@ (pyramid): Controls the translation of each face of the bounding box;
@ (ring): Controls the rotation angle of each face of the bounding box;

(2) Polygon Clipping mode

Rectangular selection: Draw a rectangular frame to select point clouds by clicking the

mouse; the selected point clouds will change in rendering color.

Polygon selection: Draw a polygon to select point clouds by clicking the mouse, with
double-click to end the drawing; the selected point clouds will change in rendering color.

Operation mode: The retention method for the drawn polygon area, supporting adding

the current selected range to the clipping range or removing it from the clipping range.

Application mode: Select the effective range of clipping. Select "Interior clipping" to
retain point clouds outside the selected area and clip those inside; select "Exterior clipping"
to retain point clouds inside the selected area and clip those outside.

Reset: Restore the originally selected or clipped point clouds to their original state.
Save: Save the clipped point cloud to overwrite the original one.

Adjust the size and position of bounding box:
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3D View g8 x

Height
2.760

Height
2.760

The point cloud after adjusting
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(3) Select Rectangular Mode (or Polygon Mode), draw a rectangle (or polygon) on
the point cloud, then click Interior Clipping (or Exterior Clipping).

Height
2.760

The selected point cloud area

3D View F X

Height
2.760

Interior Clipping

| 2026-05 Page |89



Height
2.760

Exterior Clipping

(4) Click “Save”, then click “OK” in the pop-up window. When the progress bar
reaches 100%, it indicates that the point cloud clipping has been completed.

Note: The clipped point cloud will overwrite the original one and be
automatically reloaded into the 3D view.

6.4 Measurement

Measurement tool includes point measurement, density measurement, distance
measurement, and area measurement.

6.4.1 Point Measurement

Description

This function is used to measure the coordinates, RGB, intensity, time, echo, scan angle, scan
direction, and point source ID of a point cloud.

Steps

Click "3D View -> €~ " to activate the measurement command. Select "Point

Measurement" from the pop-up menu to open the point measurement window.
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Point

Density
Line

Area

= Click on a point, and the measurement information for that point will then appear.

»' Point Measurement

Coordinate: [86.715, 3362489.075, 12.132 |
RGB: (44, 46, 22 |
Intensity: [5827.000 |
i) [1683251860.591 |
Number of Returns: [ 1 |
Return Number: (1 |
Scan Angle: [-1.000 |
Scan Direction: [0 |
Point Source ID: [358 |

Note: Point measurement is only effective for measuring the point cloud.

6.4.2 Density Measurement

Description
This function is used to measure the density of the point cloud.

Steps
= Click "3D View -> ¢ ™" to activate the measurement command. Select "Density
Measurement" from the pop-up menu to open the density measurement window.
Length: [ 1.000 ] m
Width: | 1.000 | m
Area: | 1.000 | m
Ares Density: | 330.000 | pts/nf
= Set the length, then click on the point cloud you want to measure. The point cloud

density information within the red box will be displayed in the window.
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3D View =
-

Sl au[a[aR] el sl @] ] =[] ] »[@-] S B[O o

oy s

= :
Density Measurement

tengt: (GO ) m

width: | 9.000

Area: ‘ 81.000

Density: | 264.074

Note: Density measurement is only effective for measuring the point cloud.

6.4.3 Distance Measurement

Description
This function is used to measure distance.

Steps

Click "3D View -> G to activate the measurement command. Select "Distance

Measurement" from the pop-up menu to open the distance measurement window.

% Line Measurement

2D distance(m): [[slolole]

Point 3D distance(m): | 0.000
Density dx(m): [0.000
line dy(m): [0.000

Area dz(m): | 0.000

Step 2: Measure the distance on the point cloud by clicking with the mouse to start
drawing a line and double-clicking to finish the line segment.

| 2026-05 Page |92



CHCNAV

Line Measurement
2D distance(m)
3D distance(m)
dx(m)
dy(m)
dz(m)

6.4.4 Area Measurement

Description
This function is used to measure area.
Steps

= Step 1: Click "3D View -> 2t to activate the measurement command, then select

"Area Measurement" from the pop-up menu.

= Step 2: Click to select points and double-click to finish drawing a closed region on the
point cloud. The region will be highlighted, and the area will be displayed.
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6.5 Select

Description
User can use this function to pair GCP with point cloud data. Activate by default.
Steps
Click “3D View - +* ” to activate this function, then select point on interface. There are
three ways to select:
First, use “Ctrl” button and left mouse to select.

Second, use “Shift” button and left mouse to draw two cross lines to select (press Esc

button to cancel selection).
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Third, use “Alt” button and left mouse to draw three points to design a circle, and
circle center point will be selected automatically.

6.6 GCP/TGCP Display

Display
User can display or hide GCP/TGCP information on interface.
Steps
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Click “3D View - “#*¥ ” to display or hide GCP/TGCP.

Corre
Home SLAM Processing Tools  Help
a - . = ® - a o
Los RelTime Dta ExportRea-Time Data Opimize Data ConertData Regitation | GCP Check. GCP Adust
Rea-Time Data SLAM Post Processing SLAM Ml Sesson  SLAM! Acciray Check
o o 5 x Ve oo
~ PointCloud(SLAM) SN OE % N 9 o
« Projects
2024-00-04.0731
+ Processing
< 20040404 0751
+ Camera3 705 mowss
Camera2 POS W00
* Cameral POS WO0S8 #43D_5:#RAW#2024-04-04 0731
< POS mm———— .
ReFN T
* Reconstruction ",
« Vodel
2024-04.04,0731 Mod
Vector
3D_1:#RAW#202:
3D_4:#RAW#20§4-04-04 0731
3D_2:#RAW#2024-04-0
§ /
n& BWRAWY2024-04-04 0731
40/!’ Lat: 43.8516710; Lon: 11.1501999
ouput
@ 0 Error 0Warning © 2 Messages
© Message  2024-08-30 14:34:58 [2024-04-04_0731] Loading trajectory.
© Message  2024-08-30 14:35:00 [2024-04-04_0731] Trajectory loading completed.
Coordinate Systm: WS84 / UT Pojection /9 /32N

6.7 Trajectory Display

Display
User can display or hide trajectory on interface.
Steps

Click “3D View - S - to display or hide trajectory.

o
Home ¢ SLAM Processing struci brotion  Tools  Help
@ @ B 5] © © 1 [ @
Load Real-Time Data Export Real-Time Data Optimize Data ConvertData Pause Cancel  Registration | GCP Check GCP Adjust
Real-Time Data SLAM Post Pracessing SLAM Muli Session | SLAM Accuracy Check
Resources, 8 x Trajectory 8 X 3D View
~ PointCloud(SLAM) 2N O % o
~ Projects
2024-04-04 0731
~ Processing
~ 2024-04-04.0731
* Camera3 POS 10088
“ Camera2 POS WOOS
 Camera POS WO0W #33D_5:#RAW#2024-04-04 0731
©POS E—GGSG— \ [
REFINET -y "
¥ Reconstruction N
* Model % ?
2024-04-04.0731 Mod i
Vector
3D_1:#RAW#202:
3D_4:#RAW#20§4-04-04 0731 <
i 3D_2:#RAW#2024-04-0 L 1L
i
Aﬁgewmw 024-04-04_0731
B Lat: 438521430; Lon: 11.1404783
Output

©0For 40Waming © 2 Messages
© Message  2024-08-30 143458 [2024-04-04 0731] Loacing traectory..
© Message  2024-08-30 14:35:00 [2024-04-04_0731] Trajectory loading completed.

Coordinate System: WGS84 / UTM Projection / 9 / 32N
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6.8 Slices

User can make a horizontal slice based on point cloud data, which can display all points on

this elevation.

6.8.1 Hz Slice

Steps

" Click “3D View & ” and click mouse wheel to select a location first. CoPre 2 will
generate a section based on this elevation and left bottom interface will display this
elevation.

Shortcut key: “Q”: Open, “E”: Exit clip mode. Press Ctrl and mouse wheel to move section.

6.8.2 Vertical Slice

Description
Click “3D View - [%” .User can check point cloud thickness or overlap via a vertical slice.
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Steps
Check “V Slice”, then left mouse to select two points to create a vertical slice. Press

“Esc” to cancel.

Distance:33.150190;Vertical:6.548923;Horizonal:32.496872

—— & e N S 7 g %1,

6.8.3 Clip Param Settings

Description

Click “3D View &4 ”. User can configure thickness settings on horizontal & vertical
directions.

Steps

Configure settings and finally click confirm to save
» Settings

Horizontal
Thickness (m) [0.30

Step (m) [0.10
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6.9 Show/hide the point cloud and pictures

Description
After displaying camera POS, the point cloud and picture icon appears in the 3D view, and
can control the display / hide the point cloud and pictures.

om— 1
[ Lat: 30.4730215; Lon: 1144256949

Steps

Click "3 D View-> &Y to control the display / hide point cloud;

3D View —
ol ul]| @[ B[ 8e~] =]|m|

Click "3 D View—>@' " to control the display / hide pictures;
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6.10 First Person

Description

Browse the point cloud in first-person mode, which is only available for SLAM point cloud

data or models.

Steps

= Load the SLAM results project and display the point cloud data, or load the SLAM
model data;

= Click “Three-Dimensional View->. A to pop up a window with first-person operation

instructions;

s First Preson Tips

First person controller tips:
W key, the camera moves forward;
S key, the camera moves back;
A key, the camera moves left;
D key, the camera moves right;
Q key, the camera lower vertically;
E key, the camera rises vertically;
Shift key, hold to increase movement speed;
Left-click button to adjust the direction of the viewing angle

| QK

[:l I already know

= After clicking confirm, you will enter first-person mode and can operate according to
the key instructions in the first-person operation guide.

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page | 100



CHCNAV

6.11 Camera exposure point

Description

Browse non-panoramic camera photos and panoramas.

Steps

] Load the result track, and the 3D view will show the non-panoramic camera

exposure points (triangles shape point) and the panoramic camera exposure points
(circles shape point);

ey

v Panoramic Camera Exposure Point(Circular)

Built-in Camera Exposure Point(Triangle]
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= Double-click the exposure point to enter the photo browsing mode. The 3D view will
display a non-panoramic camera lens switch button (there is no such switch button
for the panoramic camera exposure point) and an exit photo browsing mode button,
You can browse photos taken by different cameras (panoramic camera or built-in

camera) at the same exposure point by switching cameras;

ICSMEIAN Camera2 Camera3

] Click “3D View ->&” Point cloud can be_ shown/hidden, Click “3D View —>: & can
show/hide photos, Click “3D View ->(‘.)”, to exit the photo browsing mode.
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7 3DGS View

Description
For browsing 3DGS model by SLAM Data. It’s contains first-person browsing, third-person
browsing, point measurement, distance measurement, and perspective reset functions.

3DGS View b3

7.1 First Person

Description

As the perspective of first-person to browsing 3DGS model.

Steps

= Right-click the 3DGS model and select Load, and the first-person operation prompt
will pop up automatically.

» First Preson Tips

First person controller tips:
W key, the camera moves forward;
S key, the camera moves back;
A key, the camera moves left;
D key, the camera moves right;
Q key, the camera lower vertically;
E key, the camera rises vertically;
Shift key, hold to increase movement speed;
Left-click button to adjust the direction of the viewing angle

OK \
("] I already know

] Click "OK" to browse the model.
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7.2 Third Person

Description

Browse the 3DGS model from a third-person perspective.

Steps

Click“3DGS View-> < " Activate third person browsing mode to browse the model.

7.3 Measurement

7.3.1 Point Measurement

Description

Used to measure the coordinates of points on the model.

Steps

Click“3DGS View->¢”7”, Activate the measurement command and select point

measurement in the pop-up menu;

Click a point on the model, and the measurement information of that point will pop

up.

a 3DGauss View-Point Measurement

Coordinate (m):
RGB:

Intensity:

Time:

Number of Returns:
Return Number:
Scan Angle (deg):
Scan Direction:

Point Source ID:

-28.872, -4.882, -17.967

0

0.0000

0

0

0.000

0

1

7.3.2 Distance measurement

Description
Used to measure distance.
Steps

Click“3DGS View-> < ~” Activate the measurement command and select distance

measurement in the pop-up menu;

Draw lines on the point cloud by clicking and double-clicking to measure distances.
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# 3DGauss View-Line Measurement

2D distance (m):  19.101

3D distance (m): 19.101

dx (m): 17.189
dy (m): 8330
dz (m): 0.028

7.4 Perspective Reset

Description
Used to restore the 3DGS model to its initial position.
Steps
Click“3DGS View-> "+ ” This will restore the model to its original position.

8 Processing

This section includes ten functions: one-click calculation, download cloud base station,
POS calculation, data calculation, strip adjustment, Link List, control point inspection, control
point correction, export results, pause, and cancel, as shown in the figure below:

Home Processing SLAM Pracessing UAV Reconstruction Calibration Tools Help

- ~ — 7 2 o (
®w L2 ® 2 B @ @ 8 0 O
Auto Solve Cloud Base POS DataSolve Strip Adjust Link List GCP Check GCP Adjust Export Pause Cancel
One-click operation POS and LiDAR Processing

8.1 Auto solve

Description

This function is divided into 5 steps: Select Project, POS Setting, Select Area, Solve Setting,
Result Export. Users can set all required parameters before Data Solving and then wait for
the Data Solving to complete.

Step
After creating a task and importing the original project, click Toolbar -> Processing ->
Auto Solve;
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Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help
=~ — 7 \ ~
@w L. @ = B & @ 8 0 ®
Auto Solve Cloud Base POS Data Solve Strip Adjust Link List GCP Check GCP Adjust Export Pause Cancel

One-click operation POS and LiDAR Processing

= The Auto Solve dialog box will pop up. In Step 1: Select Project, check the projects

that need to be processed, and click Next ;

»' Auto Solve

1l
Select Project POS Setting Select Area Solve Setting Result Export
Please select the projects that need to be processed in the list
Project List
@ (Processed)@@2023-09-24-014237 Carrier Type:Airborne  Carrier Name:BB4  Device Name:AU20
B (Processed)@@2023-09-24-044727 Carrier Type:Airborne  Carrier Name:BB4 Device Name:AU20
B @@2023-09-24-053528 Carrier Type:Airborne  Carrier Name:BB4  Device Name:AU20
| Cancel | | Next |
= Enter Step 2: POS Setting, set the POS-related parameters. You can either download

the Cloud Base Station or import a Field Base Station. After setting, click Next ;

Note: For operations related to POS settings, please refer to section '8.2 POS Solve'

& Auto Solve

1 2

Select Project

Project List
@@2023-09-24-014237

@@2023-09-24-044727

[ Cancel |

POS Setting

Please set up base stations for each project

Current project: @@2023-09-24-014237
Carrier Type: Airborne  Carrier Name: BB4

Base Station Settings

Select Area

Solve Setting

Device Name: AU20

Process Mode
() Tightly Coupled @ @ Loosely Coupled ©

() Cloud Base Station € Field Base Station | Add |
@@2023-09-24-053528 —
Basel
Base Station Coordinate Antenna Settings
Name: 3587892267B.HCN Measured Height (m): 0.0000
CSType: @ [WGS84 BLH '] Measure To: [ Position of antenna ba]"|
B: [23:47.04.676660 [NT]  AntennaPhase Height (m):  0.0817
L: [103:10:49.254750 [E '] Manufacturer: [CHCNav T[]
H (m): 1109.3696 Antenna Type: [CHCl93 T
| Select | | Save |  Sampling Rate (s): 1.0000

Result Export

[ [Remove |

|_More || Apply to Other Projects |

[_Back |[ Next |
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= Enter Step 3: Select Area, where you can choose the all solved or select trajectory
solved; When selecting trajectory solved, the trajectories will be displayed. Select
the trajectories that need to be processed, and click Next ;

Tip: For operations related to trajectory selection, please refer to this document '5.2

. 1
Selection

1l 2 Cl
Select Project POS Setting Select Area Solve Setting Result Export
Please select the solution area as needed
Project List .

Current project: @ @2023-09-24-014237
©@@2023-09-24-014237 rrier Type: Airborne _ Carrier Name: BB4 _ Device Name: AU20
@@2023-09-24-044727 () All Solved © Select Trajectory Solved @
@@2023-09-24-053528 SREOEA £lLx ¢ meor
\ <
1000 ft %937916996; Lon: 103.1845252
| Cancel | | Back || Next |
Note:

(D The currently displayed trajectory is not the final calculated one, but rather a rough
trajectory recorded by the device itself through satellites, used only for selecting the

data calculation area;

@ The option to select trajectory calculation is only available for airborne data;

vehicle-mounted or backpack data cannot be selected.

= Enter Step 4 Solve Settings to set calculation parameters for photo calculation, point

cloud calculation, and other processing. After setting, click Next;

Tip: For operations related to calculation settings, please refer to this document '8.3

Data Solve'
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»' Auto Solve

1

| Cancel

2 3

Select Project POS Setting Select Area

Please set solve parameters for each project

Project List

Current project: @ @2023-09-24-014237

©@@2023-09-24-014237 Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
@@2023-09-24-044727 B Pictures Processing
@@2023-09-24-053528 {Adimnced Seffings:]

@ Point Cloud Processing
@ Coloring © [ ] Remove Unshaded Points ®@
Sampling Rate: [100% [-] © ['Advanced Settings |

Output Settings
Point Cloud Format: codata ®

@ Automatically Load Point Clouds After Data Processing @ (] Generate Result Report @

Output Directory: @ F:/CopreWorkSpace/AU20/Results

4
Solve Setting

Result Export

|_Apply to Other Projects |

[ Back |[ Next |

Enter 'Step 5 Result Export’, set the export parameters for the laser and camera, and

click Start;

Note: For operations related to result export, please refer to section '8.7 Export

Results'

& Auto Solve

1

2 3

Select Project POS Setting Select Area

Please set export parameters for each project
Project List

Current project: @@2023-09-24-014237

@@2023-09-24-014237 Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20

@@2023-09-24-044727 B Lidar Setting

Do i e Coordinate Type: ©® [ENH__[-] Units: 0]
@@ Enai = o7 File Format: 0] Color Range: @ [0~255 []

[ Version 12 a ol

Segment Mode
() File Size @ () Distance © @ Trajectory @

Export Range
© All Solved Data © Displayed Data ®

@ Camera @
Output Directory: @ F:/CopreWorkSpace/AU20/Results/Export

4
Solve Setting

5

Result Export

[ Cancel |

Apply to Other Projects

|_Back |[ Start |

After waiting for the one-click operation process to complete, you can load the result

data to view the point cloud and images.
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Home  Processing  SLAM Processing  UAV Reconstruction  Calibration  Tools  Help
[ E [2% & e o ©
AutoSobve  Cloud Base POS Data Solve Strip Adjust GCP Check GCP Adjust Bxport Pause Canc
One-click operation POS and LiDAR Processing
Resources 8 x Trajectory
v AR NEOBML £/ % |30 0r

v Projects
@®®@2023-05-09-070227
©@@2023.09-24.053528

¥ @@2024-03-30-081353
Point Clouds HE00m
Images EEpOsm

=100%
©@2024-07-03-075720
v Processing
v @@2024-03-30-081353
© pos
Images POS w0381
“r00%

DOM
Model
~ Calibration
@@2024-03-30-081353
Vector

B Lat: 30.4536250; Lon: 114.47956B5
Output

©0Fror 4 0Warning © 19 Messages

© Message 2024 1230 1031:58 [@@2024 03-30-081353] Trajectory loading completed.
© Message

2024-12-30 10:32:02 [@@2024-03-30-081353_Scanner] Al point cloud exports are complete.
© Message  2024-12-30 10:3203 [@@2024-03-30-081353] Result export finished

© Message  2024-12-30 10:32:38 Trajectory file has loadled!

Coordinate System: WGS84 / Gaussian Projection / 117

8.2 POS Solve

Description

If the raw project does not contain POST file, then user need to process POST file first.

Home Processing SLAM Pr Calibration Tools Help
(%n} Q M = @ @ E
(O] —1 W e o/ 3 L = Uy (n)
Auto Solve Cloud Base | POS | Data Solve Strip Adjust Link List GCP Check GCP Adjust  Export ause Cancel

One-click operation POS and LIDAR Processing

Notes
CoPre 2 use CHCNAV own algorithm to process POST. It supports two types of base static
data: HCN format and RINEX 3.02 format.

8.2.1 Operation steps

Steps

Select target project under task manager list, then choose “Processing— POS”
If the Base folder contain static data (HCN or RINEX 3.02), then software will load it

automatically. User can also manually add or delete extra base station data by click
“Add” and “Remove”.
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» POS Settings

B (Processed)@@2023-09-24-01  Current project: @ @2023-09-24-014237
= E::;gz:zz:g;ggsgs;iggistg: Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
Base Station Settings

() Cloud Base Station @ Field Base Station | Add |

Basel

Base Station Coordinate Antenna Settings
Name: 3587892267B.HCN Measured Height (m): 0.0000
CsType: O Measure To: [Position of ani[]
B: l Antenna Phase Height (m):  0.0817
L [103:10:49.254750 [E [:]  Manufacturer: [CHCNav ']
H (m): 1109.3696 Antenna Type: [cHCI93 T[]
[select | [ save |  sampling Rate (s): 1.0000

[ Remove |

Process Mode
(O Tightly Coupled © © Loosely Coupled ©

Ephemeris Data
@ GPs @ BEIDOU @ GLONASS @ GALILEO @ QZss 0]

Advanced Settings
[J Atmospheric Estimation @

[ Hide || Apply to Other Projects |

[ OK J[ Cancel |

Settings for loosely coupled and tightly coupled algorithms

There are two algorithms for POS processing: loosely-coupled mode and tightly-coupled
mode. The loosely-coupled mode is suitable for airborne open environments, while the
tightly-coupled mode is suitable for complex automotive environments.

The software will automatically select the appropriate processing mode based on the type of
data. For airborne data where the performance of the loosely-coupled processing mode is
not satisfactory, the tightly-coupled mode can be used as an alternative solution.

Notes
When multiple groups of data base station data are the same, after modified the base station
coordinate, antenna settings or ephemeris data settings of a data, can click "Batch Settings" to modify
the base station coordinate, antenna settings and ephemeris settings of other data in batches.
User can configure “Enabled” option for different base stations to decide use or not
use.
Users need to set base station at a known coordinate, then manually input
coordinate to get accurate result.
Finally, click “Ok” to start POS process.

When processing data from AP5, check the POS optimization function, use SLAM and INS
tightly coupled solution to improve POS accuracy, can repair POS jumping.
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»  POS Settings

B (Processed)@@2024-04-01-20  Current project: @ @2024-04-01-204311
Carrier Type: Backpack  Carrier Name: NA  Device Name: AU20+AP5

Base Station Settings
(O Cloud Base Station @ Field Base Station [ Add |

Basel
Base Station Coordinate Antenna Settings

Name: 106202404011836C.240 Measured Height (m): 0.0000

CSType: @ [WGS84 BLH [[]  Measure To: [ Position of ani[*]

B: 50:58:27.863500 | N [*]  Antenna Phase Height (m):  0.0614

L: 114:00:54.314891 [W[-]  Manufacturer: [Trimble T[]

H (m): 1013.0779 Antenna Type: TRM57971.00 l

[ Select | [ save | Sampling Rate (s): 1.0000
[ Remove |

Process Mode
© Tightly Coupled © () Loosely Coupled ©

POS Optimization
() Use SLAM Optimization

Ephemeris Data
® 6PS @ BEDOU @ GLONASS @ GALLEO @ QZzss O

Advanced Settings
Atmospheric Estimation ©

< > [__Hide |[ Apply to Other Projects |

[ OK [ Cancel |

8.2.2 Add / Remove bases

Description

If the base file is RINEX 3.02 format or HCN format, users can manually add or remove base

stations.
Steps
= Click "Add”, select the base station file, click “Open”, and the software will load the

base station file selected by the user.

Base Station

( Add I Remove |
= Select the base station to be removed, Click “"Remove”.
Base Station > _
| Add I Remove |
Basel

# Prompt

Base Station Coordinate
Name: [ 3512024135H3.230

CS Type: |WGS84 BLH

|
| | Confirm to delete base
B: [30:27:10.766654 |N || 0 station:'Base2'?
L: [114:28:45.397629 | E ||
Hm):  [19.1750 |
[ Select | [ Save |
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8.2.3 Set base coordinate

Description

In order to ensure the absolute accuracy of the result data, the solving needs the accurate
coordinates of the base station.

» POS Settings

B (Processed)@@2023-09-24-01  Current project: @ @2023-09-24-014237
= E:::gi::g;ggsg;;:gg:;i:gg Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
Base Station Settings

() Cloud Base Station @ Field Base Station [ Add |

Basel

Base Station Coordinate Antenna Settings
Name: 3587892267B.HCN Measured Height (m): 0.0000
CSType: © Measure To: [Position of ani[]
B: [23:47.04.676660 |N ["] | Antenna Phase Height (m):  0.0817
L [103:10:49.254750 [E [] | Manufacturer: [CHCNav__ T
H (m): 1109.3696 Antenna Type: [cHCI93 T[]

[“Select | [Save | | Sampling Rate (s): 1.0000

[ Remove |

Process Mode
(O Tightly Coupled © @ Loosely Coupled ©

Ephemeris Data
@ GPS @ BEIDOU @ GLONASS @ GALILEO @ QZss 0]

Advanced Settings
[7) Atmospheric Estimation @

[__Hide |[ Apply to Other Projects |

[ OK [ Cancel |

8.2.4 Antenna Settings

Description

If the base file is HCN format, user can configure the antenna settings; If the base file is
RINEX 3.02 format, user can only configure “Antenna Height”.
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»  POS Settings

B (Processed)@@2023-09-24-01  Current project: @ @2023-09-24-014237
= E::g:zz:g;ggsg;;ﬁgﬁigg Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
Base Station Settings

() Cloud Base Station @ Field Base Station | Add |

Basel

Base Station Coordinate Antenna Settings
Name: 3587892267B.HCN Measured Height (m): 0.0000
CSType: @ Measure To: [ Position of an[|
B: [23:47:04.676660 |N [] Antenna Phase Height (m):  0.0817
L [103:10:49.254750 [E [] ~ Manufacturer: [CHCNav T[]
H (m): 1109.3696 Antenna Type: [cHCI93 T[]
[select | [ save |  sampling Rate (s): 1.0000
[Remove |

Process Mode
(O Tightly Coupled © © Loosely Coupled ©

Ephemeris Data
@ GPs @ BEIDOU @ GLONASS @ GALILEO @ QZss 0]

Advanced Settings
[J Atmospheric Estimation @

[ Hide || Apply to Other Projects |

( ) [ OK [ Cancel )

= Measured height: Height from ground control point to base receiver. Input antenna
height before static record will be read here automatically.

= Measure to: Configure 4 different method ways: slant height, vertical height, phase
height and unknown.

= Manufacturer & type: Receiver type, read from HCN file.

= Sampling Rate: Static rate, read from HCN file.

= Antenna Height (to phase center): If the base file is HCN format, this value is

automatically calculated based on measured height, measure to and receiver
antenna type, cannot manually change; If the base file is RINEX 3.02 format, this
value can be changed manually.

8.2.5 Select From Library

Description
User can save used base coordinate into library, or directly select from library.
Steps

= After input base coordinate, user can click “save to library” for storage. Set the base
name, coordinate, description and finally click “Save”.
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»  POS Settings

B (Processed)@@2023-09-24-01  Current project: @ @2023-09-24-014237

= E:::gz:z:g;ggsg;;iggjﬁig: Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
Base Station Settings
(O Cloud Base Station @ Field Base Station [ Add |

Basel
Base Station Coordinate Antenna Settings

Name: 3587892267B.HCN Measured Height (m): 0.0000

CSType: @ [WGS84 BLH [[]  Measure To: [ Position of ani[*]

B: 23147:04.676660 |N []  Antenna Phase Height (m):  0.0817

L: 103:10:49.254750 [E [*]  Manufacturer: CHCNav ]

H (m): 1109.3696 Antenna Type: CHCI93 l

[ Select | [ save | Sampling Rate (s): 1.0000
[ Remove |

Process Mode
(O Tightly Coupled © © Loosely Coupled ©

Ephemeris Data
@ GPs @ BEIDOU @ GLONASS @ GALILEO @ QZss 0]

Advanced Settings
[J Atmospheric Estimation @

[ Hide |[ Apply to Other Projects |

[ OK [ Cancel |

User can click “Select” to load stored base coordinate for next time using. Click “load”
to import base information for POS process.

Station Management

Base Station Information

Librany: | [:/BaseStationLibrary.db | | |
Base Station: l:l] [ Drelete | l Select |
Datum: WGS 84 ] Latitude: 00:00:00.000000 [N [~]
Base Name: Longitude: 200:00:00.000000 [ £ [*]
Distance: 10506062.220 Ellipsoid Height (m): | 0.000

Description

The base library file will be saved with .db suffix, and the default path is
D:/BaseStationLibrary.db. User can also change the path & name for storage.
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8.2.6 Ephemeris Data

User can click “More” to configure constellation system based on requirement: GPS, Beidou,

GLONASS, Galileo and QZSS.

In the “Settings” interface, click the “More” button, then you can see the “Advanced

Settings”, where you can set whether to enable the “Atmospheric Estimation”.

Atmospheric Estimation: If the base station is far from the survey area, it is recommended to

enable this setting to improve pos accuracy.

» POS Settings

B (Processed)@@2023-09-24-01
(] (Processed)@@2023-09-24-04
[ (Processed)@ @2023-09-24-05

Current project: @ @2023-09-24-014237
Carrier Type: Airborne  Carrier Name: BB4

Base Station Settings

Device Name: AU20

() Cloud Base Station @ Field Base Station [ Add |

Base1

Base Station Coordinate

Name: 3587892267B.HCN
CSType: @
B: [23:47:04.676660 [N [
E [103:10:49.254750 [E []
H (m): 1109.3696

(Select | [ Save |

Process Mode
() Tightly Coupled @ @ Loosely Coupled ©

Antenna Settings
Measured Height (m):
Measure To:

Antenna Phase Height (m):
Manufacturer:

Antenna Type:

Sampling Rate (s):

Ephemeris Data

@ GPS @ BEIDOU @ GLONASS @ GALILEO B Q7SS @

Advanced Settings
(7) Atmospheric Estimation @

0.0000
[Position of ani[]
0.0817
[CHCNav T[]
[CHcios T
1.0000

[ Remove

[__Hide |[ Apply to Other Projects |

[ OK [ Cancel |

8.2.7 Advanced Settings

Description

If the physical base station is far from the collection location or when the cloud base station

solution is poor, estimating the atmosphere can improve POS accuracy.

Steps

= Click "More" and check "Estimate atmosphere" in advanced settings.
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» POS Settings

8 (Processed)@@2025:02:03-11 ¢, oy project: @@2025-02-03-110032

Base Station Settings

Basel Base2

Base Station Coordinate
Name: virt034i30.250

CSType:  © [WGS84 BLH
B: 45:08:04.252560 [N ]
L 008:27:16.784278

H (m): 207.0430

‘ Select ‘ ‘ Save ‘

Process Mode
© Tightly Coupled ® () Loosely Coupled ©

Ephemeris Data

Advanced Settings
[[J Atmospheric Estimation @

Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

(O Cloud Base Station @ Field Base Station Add

Antenna Settings
Measured Height (m):

Measure To:

0.0000

Position of ante I

Antenna Phase Height (m):  0.0853

Manufacturer:
Antenna Type:
Sampling Rate (s):

@ GPs @ BEIDOU @ GLONASS @ GALILEO @ QZss 0]

Leica

!I
[ |

LEIART0
1.0000

‘ Remove ‘

Hide H Apply to Other Projects ‘
v

oK |

‘ Cancel ‘

8.2.8 DMI Function

Description

It can optimize the vehicle-mounted POS jump problem and improve the POS accuracy in

long-term environments without GNSS signals (such as long tunnel scenarios).

Steps

= Click "More", check "DMI Settings->Use DMI", and set the arm length parameters.

() (Processed) @ @2025-02-03-11

B (roceesc)@@2025 0425 0p  CUrrent project: @@2025-04-25-023115

Base Station Settings
O Cloud Base Station @ Field Base Station | Add
Basel

Base Station Coordinate Antenna Settings

CSType:  © [WGS84 BLH ] Measure To:
B: 30:30:00.003238
L 114:26:59.992925

=]

|| Manufacturer:

Process Mode
© Tightly Coupled ® (O Loosely Coupled ©

POS Optimization
(7] Use SLAM Optimization

Ephemeris Data
@ GPs @ BEDOU @ GLONASs @ GALLEO @ Qzss O

Advanced Settings
(] Atmospheric Estimation ©

Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

Name: 20250425-023028_1.250 Measured Height (m): 0.0000

Antenna Phase Height (m):  0.0000

H (m): 63.7753 Antenna Type:
| Select | save Sampling Rate (s): 1.0000

| Remove

>

DMI Setting
8 UseDMI ©
Lever Arm (m) Tx:  0.6200 Ty: 04580

Tz -1.8100

Hide || Apply to Other Projects

[ ok

| cancel |

Note: The firmware version of the vehicle-mounted device needs to be upgraded to 1.18.5

and above and requires a hard-axis wheel encoder. Currently, only AP7 devices are supported
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hard-axis wheel encoder:

8.2.9 Generate POS Report

Description

POS report can be used to check the quality of POS accuracy.

Steps

= Select raw project on list, then right click to generate POS report.

= When the POS report generated successfully, can right-click "Open POS Report" on
the original project to open the POS report.

The POS report is as follows:

4.DOP:

POS Analysis Report

2022-12-06 21:36:20

1. Project Summary:

HEBEEEHEE

3. Number Of Calcul

TG

Tod

2. Flight Route Info: G > ) I n i3 0 0 t———— L

‘‘‘‘‘‘‘‘

= [
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7. Inner Consistency Attitude Accuracy:

L

6. Inner Consistency Position Accuracy: 9. Attitude Forward/Reverse Separation:

| S N S S DN W |

8. Position Forward/Reverse Separation:

Note: For airborne data, please display and select the track before displaying the POS
accuracy report.

8.3 Data Solve

Description
After selecting the trajectory through the original project, point clouds, photos, depth maps,
and colored point clouds will be generated, and the files will be saved in the Results folder.

Home Processing SLAM Processing Calibration Tools Help
($.V] [y — ./(3. 2% v . ~ —~
A 2l @ = Or | Co & e O ®
Auto Solve Cloud Base  POS | Data Solve Ftrip Adjust Link List GCP Check GCP Adjust Export  Pause  Cancel
One-click operation POS and LIDAR Processing

8.3.1 Operation Steps

= After creating a new task and importing the original project, click Toolbar ->
Processing -> Data Solve (You can also right-click on the data node to select Data
Solve);

= A dialog box for data solve settings will pop up. Check the data to be processed in

the project list on the left, set the relevant parameters, and click confirm to start the
calculation:
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] @@2023-05-09-070227 Current project: @@2024-03-30-081353
9 (%Sczeosii;?gg;g;i?;— 30-08 Carrier Type: Airborne  Carrier Name: M350  Device Name: AA9
[ @@2024-07-03-075720 B Pictures Processing

|_Advanced Settings |

@ Point Cloud Processing

@ Coloring ® (] Remove Unshaded Points ©
] Strip Adjust ©

Sampling Rate: [100% [-| ® [_Advanced Settings |

Qutput Settings
Point Cloud Format: codata ®

@ Automatically Load Point Clouds After Data Processing @ [] Generate Result Report @
Output Directory: @ F:/CopreWorkSpace/AA9/Results

[ Apply to Other Projects

| OK [ Cancel |

» Data Solve

B @@2025-08-14-091601

Current project: @ @2025-08-14-091601
Carrier Type: Ground Vehicle  Carrier Name: AP5  Device Name: AU20+AP5

B Pictures Processing

["] Blurring Privacy @ \ Advanced Settings
B Point Cloud Processing

8 Coloring ®

() Remove Unshaded Points @ (@ Blend Colorization @ (] Al Coloring @ | More

Sampling Rate: ‘100%‘ ‘ © ‘ Advanced Settings ‘

Output Settings
] Depth Images Processing @
Point Cloud Format: codata ®

8 Automatically Load Point Clouds After Data Processing @ [ Generate Result Report @
Output Directory: @ H:/Jasper/@@2025-08-14-091601/CHC_20250929221534/ ‘

Apply to Other Projects ‘

OK ‘ | Cancel

Note:

There are some differences in settings between airborne and ground vehicle. The
software has designed a set of commonly used default parameter settings for various types
of data. Users can directly click confirm to calculate using the default parameters or modify

the relevant settings as needed before proceeding with the calculation;

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page | 119



CHCNAV

8.3.2 Parameter Template Settings

Parameter Template Settings

 Import Template | ® | Export Template | ®

Export Template: Exports the parameter template file of the current project for subsequent
parameter configuration.

Import Template: Supports importing parameter template files for the same carrier and
device, enabling quick parameter setup during data processing. Imported parameter
templates are saved locally and applied as the default settings for the same carrier and
device next time.

8.3.3 Pictures Processing

The Pictures Processing is going to rename and organizing pictures, and generates POS
files for the photos. The default naming of photo files will start from serial number 1.

Pictures processing setting:

Pictures Processing: When photo data is available, it is checked by default. When
checked, the photo data will be organized; if not checked, the photo data will not be
processed. If you want to color the point cloud, this option must be checked.

& Pictures Processing
8 Blurring Privacy © | Advanced Settings |

Blurring Privacy: Blur processing for license plates/faces in photos from vehicle-mounted
data.

Comparison of photos before and after privacy blurring:
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Comparison chart of photos before and after privacy blurring

Note:

1. If the GPU driver is prior to version 466.77(May 2021), it needs to be updated to
ensure that Al coloring and privacy blurring can be run properly.

2. Privacy blurring requires an NVIDIA graphics card with the following minimum
specifications: NVIDIA GeForce 3050Ti series 6GB VRAM or higher, Intel Core i7 or
higher CPU, and 32GB or more of system memory.

3. Toreduce the installer size, the advanced functions of the vehicle-mounted were
placed in the Resource Pack Downloader. If users want to use Al coloring or
privacy blurring functions, they need to download them in advance.

Advanced Settings: Includes writing EXIF and time delay settings.

Write EXIF: Not checked by default; when checked, location information can be written

to pictures.
Time delay: Default is 0 seconds; if there is a time delay for the photos, this can be set.
» Camera Advanced Setting

Write EXIF: ® [
Time Delay (s): @ 0.000

OK || Cancel |

Note:

After checking the Pictures Processing, all photos in the original data will be renamed
and stored in the original project path ..\IMG\Cameral.
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8.3.4 Point Cloud Processing

The point cloud Processing options can generate result point cloud data. When checked,
the point cloud data will be calculated; when unchecked, the point cloud data will not be
calculated. This mainly includes color settings, mask settings, sampling rate settings, and
advanced settings.

Airborne (Left) Ground Vehicle (Right):

B Point Cloud Processing
@ Coloring @

B Remove Unshaded Points @ [@ Blend Colorization © @ Al Coloring @ | Hide |
B Point Cloud Processing Mask Settings

Use Cover Radius © () Use Mask File ©
8 Coloring @ [] Remove Unshaded Points © © Use RESREAcE & o seeaRld
[7-‘ Strip Adiust @ Cover Radius (m):  8.500
] Strip Adjus —_

Sampling Rate: [100% [-| @ [(Advanced Settings |  Sampling Rate: [100% || ® | Advanced Settings |

8.3.4.1 Point Cloud Color Settings

Point cloud coloring is based on the point cloud and photos to generate a color point
cloud with RGB information. It is checked by default; after checking this option, it will
generate a color point cloud.

Note:

To perform point cloud coloring, the original data must include camera data, and the
'Pictures processing' option must be checked when generating results.

Point Cloud Coloring Parameters:

Remove unshaded points: Default is unchecked; when this option is checked,
uncolored points will be deleted.

Uncolored Points Not Deleted (Left) Uncolored Points removed (Right):
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Blend Colorization: This option is only available for vehicle-mounted data. Enabling it
can significantly improve the color difference issue between adjacent panoramic images of
vehicle-mounted data, but the calculation time will also increase accordingly.

Blend Colorization Comparison Effect:

8.3.4.2 Mask Settings

Available only for vehicle-mounted data; click the more button on the calculation
interface to set it up, used to address coloring issues caused by vehicle occlusion during
photo coloring.

Mask setting parameters:

Use Cover Radius: Default value 8.5m, with the device at the center, point cloud data
within the set radius is colored using the last photo taken, to address the issue of the
vehicle's front being colored onto the ground;

Use Mask File: You can manually draw or import pre-drawn mask files, which can solve
the problem of the vehicle's front not being completely removed caused by the car body
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that’s overly long;

Note: For specific mask operations, please refer to the section '8.3.3.3 Image Mask

Settings' of this document.

No mask file used (left) Mask file used (right):

Using Al Mask: Automatically removes vehicles using Al algorithms to avoid coloring
other vehicles onto the ground, enhancing the coloring effect;

Without Al Mask (left) Using Al Mask (right):

Note:

1. Al Coloring requires an NVIDIA graphics card with the following minimum
specifications: NVIDIA GeForce 3050Ti series or higher, Intel Core i7 or higher CPU,
and 32GB or more of system memory.

2. Before using Al coloring, you need to download the vehicle-mounted photo Al
processing resource pack in "Help -> Resource Pack Downloader".

3. If the graphics card driver is older than version 466.77 (released in May 2021),
you need to update the graphics card driver to run Al coloring.
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4. When the panoramic/single-lens Al coloring function is used for the first time on
the computer, the panoramic/single-lens Al model files will be initialized, which
takes approximately 10 minutes.

8.3.4.3 Image Mask Settings

Available only under vehicle-mounted data; select the option to use the mask file, click
the mask settings button, and the image mask dialog box will pop up;

Steps
= When entering the image mask window, the software defaults to the image drawing
function and automatically loads a panoramic image, as shown in the figure below;
(d](@] (2)(]
|_Save || Cancel |
= Click the left mouse button to draw the masking area, covering the carrier vehicle.

Double-click the left mouse button to finish drawing, as shown in the figure below;
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Wd)(e] ()]

|_Save [ Cancel |

= Click the save button, and the software will perform masking processing on the
drawn area, saving the mask file in the IMG folder of the data. After the masking is
completed, close this window, and subsequent Data Solving will automatically use

this mask file;

# Image Mask

(Ad][e] (31)(14]

Save successfully! Path:E:/NonRS10/AIMask/@ @2023-07-01-031334/IMG/Maskimage.jpg |_Save || Cancel |

Interface Function Button Description:

|-LIUsed to activate the masking drawing function, draw with the left mouse button,

and double-click the left mouse button to finish drawing;

|-i]Used to clear the drawn masking area;
(e

| Used to display or hide the drawn mask area;
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i| Used to import the drawn mask file;

i-|: Used to export the currently drawn mask file, which can be directly imported

into other projects using the import function.
8.3.4.4 Strip Adjust

Currently, this option is only available for specific equipment data, primarily used to
improve the accuracy of point cloud data and data layering phenomena.

8.3.4.5 Sampling rate settings

There are four levels: 100%, 75%, 50%, and 25%, with the default value set to 100%.
The software will perform sampling on the point cloud data based on the set percentage.

8.3.4.6 Advanced Settings

Click the 'Advanced Settings' button to enter the advanced settings page, which mainly
includes static filtering settings, laser filtering settings, and other options;

Advanced Settings Page for Airborne Laser:
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% Scanner Advanced Setting

Current project: @@2023-09-24-053528
Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
Laser biltersetings - MTA Data: This parameter is used to address the issue of
MTA Data (olN - | distance ambiguity caused by multi-cycle interference, which
results in a large number of noise points around the
Circle Noise Filter @  Low ‘ equipment.
FOV Filter o0
FOV(*) 360.00
3D Distance Filtering (m) [N - |
Minimum 1.00
Maximum 3000.00
Intensity Filtering [o}N - |
Minimum 1
Maximum 65535
Height Distance Filtering (m) o0
Minimum -10000.00
Maximum 10000.00
Noise Filtering (m) [oRNE)]
Other Settings
Filter Tower Shadow [OBN - | ‘
[ OK [ Cancel ]

Advanced Settings Page for Vehicle-mounted Laser:

% Scanner Advanced Setting

Current project: @@2025-02-20-030009
Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

Static Filter Settings Static Data Filtering: This parameter is generally used in

Static Data Filtering i ] ‘ vehicle-mounted environments. When the vehicle speed falls
below the threshold, it is considered to be in a stationary
Speed Limit (m/s) 0.010 state, and point cloud data will not be processed.

Duration (s) 10.000
. before
Laser Filter Settings

Circle Noise Filter @  Llow ‘
3D Distance Filtering (m) [ORN - |
Minimum 1.00
Maximum 3000.00

Intensity Filtering [o}N - |
. . after
Minimum 1
Maximum 65535
Height Distance Filtering (m) © 0
Other Settings
Trigger Filter Interval (m): @  10.00
Coloring Mode @ Single Lens Colori

\ OK HCanceI\

Static Data Filtering: This option is only available for vehicle-mounted data and is not

checked by default. It determines whether the current speed is below the set threshold. If it
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is below the threshold, it is considered a stationary state, and point cloud data in a stationary
state will not be processed.

Static Filter Settings

Static Data Filtering Gl ]
Speed Limit (m/s) 0.010
Duration (s) 10.000

MTA Data Solving: This setting is only effective for Riegl series laser equipment and
AU20 /AA15 device data. When checked, it can process noise points across aerial intervals;
Place unprocessed points within possible cycles: This parameter is used to address the

issue of missing power lines in Riegl data after MTA processing.

MTA Data ® [

Mapping Unresolved Targets ©

Note: Riegl series laser equipment data requires the insertion of RiUNITE-1.0.3
software dongle to perform MTA processing. Detailed operation steps can be referenced in
this document '3.2 Laser Data Processing of AU900/AA1300/Alpha3D'.

Circle noise filter: Default is low, used to filter ring noise points near the point cloud.
Low, medium, and high represent the noise reduction strength. It is recommended to use the
high option when there are many noise points. Specific settings can be referenced in this
document '15 Parameter settings';

MTA Data ® |

U

Circle Noise Filter @ Low

Field of View Filtering: Generally applied to airborne. The field of view angle represents
the angle of the actual scanned points relative to the equipment. The field of view angle
directly below is 0, and only point cloud data within the set threshold range will be
calculated;

FOV Filter ®

FOV(®) 360.00

3D Distance Filtering: Default checked. The default filtering value may vary depending
on the laser type. When checked, it will filter out points whose three-dimensional distance
from the scanner is out of range. Parameter values can be modified as needed;
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3D Distance Filtering (m) (ONN - |
Minimum 1.00
Maximum 3000.00

Intensity Filtering: Default checked. The default filtering value may vary depending on
the laser type. When checked, it will filter out points whose intensity values are out of range.
Parameter values can be modified as needed,;

Intensity Filtering ® @
Minimum 1
Maximum 65535

Height Distance Filtering: Default unchecked. When checked, you can set the minimum
and maximum elevation values, which will filter out points not within the elevation filtering
range. The origin of elevation filtering is the laser center, with upward being positive;

Height Distance Filtering (m) ® (]

Minimum -10000.00

Maximum 10000.00
Noise Filtering: By default, not checked. When checked, set the distance threshold
parameter. The jump noise filtering filters out jump noise in the air. The noise determination
condition is: taking the current point as the center of a sphere, with the set threshold as the
radius. If there are fewer than 5 points within the sphere, the point is considered noise. For
detailed explanation, please refer to this document '15 Parameter settings';
Noise Filtering (m) ® (]
Noise Distance Threshold (m) 1.00
2D Distance Filtering: By default, not checked. When checked, you can set the planar
distance, and the software will filter out points that exceed the range of the laser center

planar distance;

2D Distance Filtering (m) ® (]

Onon no

Plane Distance 10000.00

Low Point Filtering: Unchecked by default. If checked, you can set a distance threshold and
the software will filter out noise points below the ground that exceed the set threshold.
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Low Point Filtering (m) @ [ ]

Distance Threshold (0.02-~1.00) 0.05

Coloring Mode: There are two shading modes: single-lens shading and panoramic shading.
Compared with panoramic shading, single-lens shading has better shading accuracy and
occlusion processing effects.

Note: If you need to use the single photo coloring function, please contact after-sales
technicians.

Coloring Maode @ Single Lens Colorirji

|Panorama Coloring
|Single Lens Coloring

Filter Tower Shadows: This option is only available for airborne data and is checked by
default. This option can resolve the issue of power line data coloring where the color of the
power tower is assigned to the ground.

No Filtering of Tower Shadows (Left) Filtering of Tower Shadows (Right):

8.3.5 Output Settings

Depth Images: This function is only available in vehicle mode and is unchecked by
default. The depth map is obtained by processing panoramic photos and point clouds
simultaneously. When this option is checked, it must be ensured that both Point Cloud

Processing and Picture Processing are checked or have been completed.

Point Cloud Format: Currently, there is only one option, codata, which cannot be
changed. The codata point cloud is used for display and browsing.
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Output Settings
] Depth Images Processing @
Point Cloud Format: codata ®

8.3.6 Automatically Load Point Cloud After Data Processing

By default, this option is unchecked. When checked, a prompt will appear after Data
Solving is complete, asking whether to load the data. Clicking confirm will automatically load

and display the data trajectory and point cloud.

Data solve completed, @@2023-09-24-053528 will
0 automatically load trajectories and point clouds, are you sure to

load?

| OK |[ Cancel |

8.3.7 Generate Result Report

Generate Results Report: when generating the results, a result report will be generated.

s Data Solve

() (Processed)@ @2023-09-24-01  Current project: @ @2023-09-24-053528

9 gg‘;ﬁ;z%ﬁ?ﬁ%ﬁzﬁfé 24-04 Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20
B Pictures Processing
|_Advanced Settings |

@ Point Cloud Processing
@ Coloring ® (] Remove Unshaded Points ©
Sampling Rate: [100%[-] @ [_Advanced Settings |

Qutput Settings
Point Cloud Format: codata ®

@ Automatically Load Point Clouds After Data Processing @ [D Generate Result Report © ]
Output Directory: @ F:/CopreWorkSpace/AU20/Results L= ]

[ Apply to Other Projects |

<
| OK [ Cancel |

The result report includes four parts: project summary, process overview, picture

overview and point cloud overview. The result report is as follows:
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1. Project Summary:

Result Data Report

2022-12-19 16:45:25

Project Name

(@ (@2022-05-07-021757

CRS WS84 / Gaussian Projection / 114E
Device AA450
POS Time 2022-05-07 02:18:02-2022-05-07 02:29:35

Project Capture Time

2022-05-07 02:18:02~2022-05-07 02:29:35

Scanner PRR(kHz) NA
Scanner Rate(scans/second) NA
2. Process Overview:
Picture Organize(min) 2s
Point Cloud Process(min) 52s
s N
3. Picture Overview:
Camera Numbers Image Size POS Numbers
Cameral 132 6252%4168 132
4. Point Cloud Overview:
i ; 2 g Cover Area Average Density | Strisp Overlap
Scanner Sampling Rate LAS Format (k) (pisim?) it
Scannerl 100% las 1.4 0.119 340 60.92%

8.3.8 Other Settings

Batch settings: this function can set all projects to a set of same parameters.

Output directory: default path is Results folder and user can configure it.
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@ (Processed)@@2023-09-24-01  Current project: @ @2023-09-24-053528
[ (Processed)@ @2023-09-24-04

B ©@2023-09-24-053528 Carrier Type: Airborne  Carrier Name: BB4  Device Name: AU20

B Pictures Processing
[_Advanced Settings |
@ Point Cloud Processing

@ Coloring ® (] Remove Unshaded Points ©
Sampling Rate: [100%[-] @ [_Advanced Settings |

Qutput Settings

Point Cloud Format: codata ®
@ Automatically Load Point Clouds After Data Processing @ [] Generate Result Report @
I—Output Directory: @ F./CopreWorkSpace/AU20/Results L=

[ Apply to Other Projects |
< >
| OK || Cancel |

8.3.9 View Result

Description
After process finished, user view Codata format point cloud data in CoPre 2.
Steps
Select target node then click “Trajectory < " to load mission. Click o
or hold left button to select trajectory, then the relative point cloud dat

displayed.

n two points
a will be

Point Clouds sl
¥ Processing
v ©@2022-05-07-02175]
© POS I
¥ Reconstruction
AT
DOM
Model

Home  Processing  Reconstruction  Tools  Help
= e == ) ‘\ " a SRS ”
P B e 0.0 & B W ) Default @ Resources | Digjectory. (5 (7
Wizard Create Open Recent Close Coordinate Import Remove Configure T30view Eoutput  Hace Import Export

Workspace Project Window Vector 10

Resources 5 X Trajectory & X 3DView 5 x GCP & x

¥ CHC_20230406144603 SN OH Ll % |l o [___import GcP ( Add GCP |

v Projects [ Display GCP in POS range
v @@2022-05-07-02175] Query: [ |
[ Name (D) Type Refine

Eee—— Lat: 30.45863172; Lon: 114.4791830

Output 5 x

® okrror 0Warning @ 4 Messages

© Message  2023-04-06 15:42:23 [@@2022-05-07-021757_Scanner1] All laser data are processed. e 3
© Message  2023-04-06 15:46:38 [@@2022-05-07-021757] Loading trajectory. ( Height Matching

© Message  2023-04-06 15:46:43 [@@2022-05-07-021757] Trajectory loading completed. | "GP picture | [ Matched Point Check |

8.4 Strip Adjust

Description
The Strip Adjust function mainly addresses the issue of data misalignment and
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accuracy; the software supports airborne Strip Adjust and vehicle-mounted Strip Adjust.

Home Processing SLAM Processing Calibration Tools Help
Y] Q = = Fys) AY . () )
A L @ =z |8 a & eE O ®
Auto Solve Cloud Base  POS  Data Solve| Strip Adjust | Link List GCP Check GCP Adjust  Export  Pause Cancel
One-click operation POS and LiDAR Processing

8.4.1 Airborne Strip Adjust

Steps

= Perform data processing on the original project data to generate processing nodes;

= Click on Toolbar -> Processing- > Strip Adjust (or right-click to select Strip Adjust), and
the Strip Adjust interface will pop up;

= In Step 1, select the project and check the project data that needs Strip Adjust;

Note: Only data of the same carrier type can be adjusted; data of different carrier types
cannot proceed to the next step.

»  Strip Adjust

1
Select Projects Start Adjust
please select the project you want to adjust
Result Project List:
B @@2023-09-24-014237 Carrier Type: Airborne Carrier Name: BB4 Device Name: AU20
B @@2023-09-24-044727 Carrier Type: Airborne Carrier Name: BB4 Device Name: AU20
B @@2023-09-24-053528 Carrier Type: Airborne Carrier Name: BB4 Device Name: AU20
|_Cancel | |__Next |
= In Step 2, set the airborne Strip Adjust parameters. After setting, click Start to begin

the Strip Adjust process.
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| Strip Adjust

2

Select Projects Start Adjust
Please set the parameters for Adjust and start it
Project Name Carrier Type Carrier Name Device Name Data Correctness
@@2023-09-24-014237 Airborne BB4 AU20 OK
@@2023-09-24-044727 Airborne BB4 AU20 OK
@@2023-09-24-053528 Airborne BB4 AU20 OK

Parameter settings:
© Change Attitude () Change Position And Attitude © [ Hide |

Block Size(m): (100.00 ] ®  Grid Size(m): (0.30 -] ©

() Multi-Project for adjustment @

| Cancel | [ Back || Start |

Block size: Process the point cloud according to the block size, generally the default

parameters are sufficient;

Grid size: Sampling the point cloud, mainly used to speed up the Strip Adjust process; if
the value is too large, it may lead to a decrease in Strip Adjust accuracy.

Note: This parameter will not affect the sampling of the adjusted point cloud results,

only impacting the speed and accuracy of the Strip Adjust;

Strip Adjust mode: The Strip Adjust will modify the original POST, with two
modification modes: Change Attitude or Change Position And Attitude. If the POST position is
known to be very accurate, you can choose to change attitude; if both are uncertain, you can

choose to change position and attitude;

Multi-project Strip Adjust: This option will only be available when multiple projects are
selected. If checked, the data from multiple projects will be adjusted together; if unchecked,
each project will be adjusted separately.

After the Strip Adjust is completed, an accuracy report will pop up, and the adjusted
POS, point cloud, and log files will be generated in the corresponding project under

the ADJUST folder in the task path.

Right-click on the Strip Adjust node to view the accuracy report; If you need to save

the accuracy report, click the 'Export' button at the bottom left of the Strip Adjust

report to export it.
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»" Adjust Report [@@2023-09-24-014237]

Before Adjust After Adjust
[ BlockName Delta XYZ (m) Delta XY (m) DeltaZ (m) 2 BlockName Delta XYZ (m) Delta XY (m) Delta Z (m)
Mean Error 0020 0,006 0019 Mean Error 0,009 0003 0,008
Min Error 0,000 0,000 -0.036 Min Error 0,000 0.000 -0.039
Max Error 0.109 0.066 0.106 Max Error 0087 0061 0082
lasFile 0017 0005 0016 lasFile 0.006 0002 0.006
lasFile 0030 0006 0029 lasFile 0004 0001 0004
lasFile 0026 0006 0025 lasFile 0011 0003 0010
lasFile 0019 0001 0019 lasFile 0.006 0.000 0.006
lasFile 0044 0.000 0044 lasFile 0019 0,000 0019
lasFile 0038 0002 0038 lasFile 0016 0001 0016
lasFile 0048 0003 0048 lasFile 0020 0001 0020
lasFile 0044 0,002 0044 lasFile 0018 0001 0018
lasFile 0038 0002 0038 lasFile 0014 0001 0014
lasFile 0031 0015 0028 lasFile 0028 0013 0025
lasFile 0021 0011 0018 lasFile 0019 0010 0017
lasFile 0042 0016 0038 lasFile 0037 0014 0034
lasFile 0029 0011 0027 lasFile 0008 0003 0008
lasFile 0013 0001 0013 lasFile 0005 0.000 0005
lasFile 0016 0.000 0016 lasFile 0.000 0.000 0.000
Export

= After the Strip Adjust is completed, a corresponding Strip Adjust node will be
generated under the results project, and users can load the adjusted point cloud for
viewing. For detailed operations, please refer to the section '8.3.8 View Result' of

this document.

8.4.2 Vehicle adjustment

Steps

= Solve the Raw project (vehicle data) to generate result nodes;

= Click“Processing-> Strip Adjustment” (Or right-click the result node and select "Strip
Adjustment") , The strip adjustment interface pops up;

= In step 1 "Select Project"”, check the project data that needs to be adjusted;

Note: Only data with the same carrier type can be adjusted. If the carrier types are

different, you cannot proceed to the next step.

a  Strip Adjust

1
Select Proiects Start Adjust
please select the project you want to adjust
Result Project List:
. @@2025-02-11-032517 Carrier Type: Ground Vehicle Carrier Name: NA Device Name: AU20
Cancel | Next ‘
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In step 2, set the vehicle-mounted adjustment parameters. After setting, click "Start"
to start the adjustment process.

» Strip Adjust

2
Select Proiects Start Adjust
Please set the parameters for Adjust and start it

Project name Carrier Type Carrier Name Device Name Data Correctness
@@2025-02-11-032517 Ground Vehicle NA AU20 oK

Parameter settings:

© Automatic () Semi-Automatic @

1.Link Detection(Auto) >>> 2.Global Optimization(Auto) >>> 3.Generate Results(Auto)

() Adjust Selected Time Areas @ [ Use GCP @

\ Cancel \ ‘ Back H Start \

Note: If multiple projects are checked at the same time in the adjustment interface,
adjustment will be performed between multiple projects!

Parameter settings:

Automatic adjustment: Without manual intervention, Link is automatically generated,
and then trajectory optimization is performed based on the error value provided by Link. If
the stratification effect after fully automatic adjustment does not meet expectations, you can
continue to manually edit the Link based on the fully automatic adjustment, and then
globally optimize and generate results, or you can directly choose to use the semi-automatic
adjustment function.

Semi-automatic adjustment: It is generally used in scenarios that cannot be solved by
automatic adjustment and require manual intervention. Manual adjustments can be made to
locations with large stratification based on the error values provided by the Link. Links can
also be regenerated and manually inserted until the estimated stratification effect reaches
the expected level. Global optimization can then be performed to generate results.

Selected time period area adjustment: Adjust the point cloud data corresponding to
the selected trajectory area, and display the result trajectory and select it;

Use Control Points: During the adjustment process, GCP data is used to optimize the
absolute accuracy of the point cloud. It is necessary to import control points in advance and
select corresponding matching points in the result project. For detailed operations, refer to
this document "7.7 Control Point Check";

After the adjustment is completed, the accuracy report of the adjustment will pop
up, and the adjusted POS, point cloud and log files will be generated in the project
corresponding to the ADJUST folder under the task path;
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"J:‘x Adjust Report [@@2020-10-22-030551]

Before Adjust After Adjust
LinkName Delta XVZ (m) Delta XY (m) A LinkNams Delta XYZ (m) Delta XY (m) &k
Mean Error 0.131 0.097 Mean Error 0.035 0.027
Min Error 0.011 0.009 Min Error 0.011 0.009
Max Error 0.337 0.337 Max Error 0.124 0.124
Link0 0.337 0.140 Linko 0.021 0.009
Link1 0.330 0121 Link1 0.052 0.009
Link2 0.108 0.044 Link2 0.096 0.017
Link3 0.038 0.014 Link3 0.026 0.010
Link4 0.012 0.009 Linkd 0.013 0.009
Links 0.014 0.009 Links 0.014 0.009
Linké 0.055 0.052 Linke 0.036 0.035
Link7 0.023 0.010 3 Link7 0.013 0.009 7
< > < >
[eopon |

After the adjustment is completed, the corresponding adjustment node will be
generated under the result project, and the user can load the adjusted point cloud
for viewing. For detailed operations, please refer to the "7.4.8 Results Browsing"
section of this document.

Resources 5 X
¥ CHC 20250613093212
¥ Projects

@@2020-10-22-030551

¥ Processing
¥ @@2020-10-22-030551
ADJUST1

8.5 Link List

Home Processing SLAM Pr Calibration Tools Help
(G) Q =S = i) y
FAL»,- = E‘:‘ - ‘)/ & “
Auto Solve Cloud Base  POS  Data Solve Strip Adjust] Link List | GCP Check G
One-click operation POS and LIDAR Processing
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Link List f X

Generate Link

‘ Regenerate |® l Manual Insertion | ®
Link Error
Overall Error Before Optimization(m): 1.238 @

Estimate The Overall Error After Optimization(m). 0.015 ©

Link IDtL  Current Error(m)1Estimate Error(m)Link typetl ped
Link 0 0.067 - Auto

Link_1 0.087 -Autu

< 1 >

RO e |/

Good  Poor Bad Invalid  Unoptimized Edit

Global Optimization

[ Global Optimization o

Generate Results

| Generate Results |®

8.5.1 Regenerate

Description

Users can customize Link generation parameters to re-detect and generate Links.

Steps

= After the Link list is generated, click the "Regenerate" button to pop up the Link
detection settings window;

Generate Link

\_ Regenerate |® \ Manual Insertion |®

= After selecting the corresponding parameters, click "Confirm" to regenerate the Link.

CHCNAV COPRE 2 USER MANUAL | 2026-05 Page | 140



CHCNAV

a Link Detect Settings

Apply Link Detectin on

© All Solved Areas @
(O Displayed Areas @

Parameter Settings

Detection Radius: 60

4r |4 »
@ e

Detection Spacing: 50

Existing Links

© Delete Links For The Whole Project @
() Append To Current Links 0]

‘_ OK _H_Can(e}|

Parameter settings:

All Solved Areas: Generate Links based on all solution areas.

Displayed Areas: Generates links based on the area displayed in the 3D view.

Detection Radius: The maximum radius of the adjacent flight zone to search when
generating a link.

Detection Spacing: The distance between links (along the track direction).

Delete Links For The Whole Project: Delete all existing Links in the current project and
regenerate.

Append To Current Links: Keep the Link of the current project and append the newly
generated Link to the Link list.

8.5.2 Manual Insertion

Description
The user can manually select a location on the 3D view according to the actual layering of
the point cloud, and the algorithm will automatically calculate and insert the Link based on
the selected point location.
Steps
Click the "Manual Insert" button, and the message "Start Manual Insert!" will be
displayed;

Generate Link

\_ Regenerate o} | Manual Insertion o}

Use "Ctrl+left mouse button" to select a point at the overlapping position of the
point cloud. After selecting, a prompt box "Do you want to insert a link here?" will
pop up. Click "OK" to insert the link;

The message "Manual insertion successfull" is output and the manually inserted link
is added to the Link list.
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8.5.3 Link List

8.5.3.1 Estimation Error

Link Error

Overall Error Before Optimization(m): 0.019 @
Estimate The Overall Error After Optimization(m): 0.015 ©

Overall error before optimization: Displays the estimated point cloud error before
optimization.

Overall error after optimization : Displays the estimated point cloud error after
adjustment.

Note: Error accuracy is affected by the data environment and may be inaccurate in
areas where point cloud features are not obvious.

8.5.3.2 Sorting a list of Link

Description
Sort the contents of the Link list in ascending order.
Steps

Click the header in the list |1_ink IDT}  Current Error(m)tEstimate Error(m)l The links can be

sorted in ascending or descending order by "Link Number", "Current Error" or
"Estimated Error".

Link IDT}  Current Error(m)1Estimate Error(m)Link typell &
Link 0 Auto

Link 1 Auto

Link 2 Auto
Link 3 Auto
Link 4 Auto

8.5.3.3 Link Accuracy

Description
The Link accuracy is described according to the legend. “Good”means the misalignment of
point cloud is the value range that meets the green legend setting; “poor” means the
misalignment of point cloud is the value range that meets the poor legend setting.
Steps

e
= Click” ®* ” The Link accuracy legend range can be edited.
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Good

aE N

. I I
Poor Bad Invalid  Unoptimized Edit

# Link Accuracy Edit

Gegd ooom -

Poor 0.050m ~

B -o0.100m

0.050 -:J m @
0100 -l m @

| OK -HCance\-

8.5.3.4 Link Location

Description
The Link is centered in the view.
Steps

Double-click a Link in the Link list or right-click a Link and select "Locate". The 3D

On

Home  Processing

view will jump to the corresponding position of the Link and highlight it.

Cofre.

UAY Reconstriction.  Calbration  Tooks  Heln

eck GCP Adjust Fxpart Paus

koper

Resolirees

& % Linklist 5 x

Generate Link

Regeneiate a Marua Insertion
* Frocessing -
v Q2020102200551 Link Error
~ ADIUSTE verall Livor Belore Oplismicationm): vors @
© PO E——— Estimate i 0
~ Reconstruetion

Link 1DT1~ Current Error(mEstimate Error{m Link typel

nom
Model

Calinration

Vector

Link 10
Link 11
Link 12

Link 15

utgt &
QULnor © 0Waming @ 13 Messages
s 5

sertion
© Message  2025-06-13 19:313 [R@2020- 10-22-030551] Clase manual insertion operation! Generate Results
| 125 318 14 [@ @20, 22 030551 Enable manual insertion operation! Use the shartcut key "Ctrl+ utton” te select a positien on the 303 view for Gex
e tion operation! Use the sharlcut key "CllsLeft Bulton” Lo select  position on the 10 view |

|0 Messane  095-06-12 16316 (B@2020-10-72-D30551 Clnse manual insertion aneratian!

Coordinate System: WGSH4 / Gaussian Prajection / 114.0F

8.5.3.5 Link Edit

Description

When the Link estimation error does not meet expectations, the Link can be adjusted to
optimize the adjustment effect.
Steps

Right-click a link in the Link list or view and select Edit. The Link editing page pops
up.
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0016

|
iLmkﬁEB Location

Il

‘Link75 Delete
\

ILink 6

Link 3
Edit Link
Delete Link

You can view the top view and side view of the two point clouds where the Link is
located after estimation and optimization. The red one is the fixed Link and the blue

one is the unfixed Link.

" Adjust Edit

aY(m) dzZ(m) d3D(m)

i Link i PointCloudName ] Time i d’X(’mj

UnFixed 20201022110623620.cobin 1603335985.22 -0.005 0.023 -0.002 0.024
Fixed _ 1603336425.96 0.000 0.000 0.000 0.000
| 3D error(m) 2D error(m) height error(m)

0.014 0.010 0.010

| ok || cancel |

Open”'J“ ”Button, Drag the point cloud until the point clouds at the same position
overlap. Click” ©” The Link can be restored to its original state.

8.5.3.6 Link Delete

Description
In general, it is better to remove invalid Link or Link that cannot be edited to overlap two

point clouds.
Steps
Right-click Link and select "Delete".
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Link 2 nn1A 0.
Location

Link ! Delete |

8.5.3.7 Global Optimization

Description
Optimize the entire area by using Link's offset.

Global Optimization

| Global Optimization ‘ ®

Steps

= Click the "Global Optimization" button to perfo * rm global optimization manually. A
global optimization progress bar will appear below the button. Semi-automatic
adjustment requires manual global optimization, while fully automatic adjustment
does not require manual global optimization.

8.5.3.8 Generate results

Description
Apply the globally optimized parameters to generate results.

Generate Results

|. Generate Results ‘ o
Steps
= Click the "Generate Results" button to manually generate results. A progress bar will
appear below the button. Semi-automatic adjustment requires manual generation of
results, while fully automatic adjustment does not require manual generation of
results.
= After the results are generated, an adjustment node will be generated, and the

adjustment point cloud can be viewed.

Resources f X

¥ (CHC 20250613093212
¥ Projects
@@2020-10-22-030551
¥ Processing
¥ @@2020-10-22-030551
¥ ADJUSTI
© POS oSN
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8.6 GCP Check

This chapter describes operations related to the control point window. It includes importing
control points, selecting matching points, checking control points and other operations.

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help

w L = 2 @ B 0 o
Auto Solve Cloud Base PQOS Data Solve Strip Adjust| GCP Check |GCP Adjust Export Pause Cancel
One-click operation POS and LiDAR Processing

8.6.1 Import GCP

User can import GCP under raw project node, pretreatment node and result node. GCP can
be used to refine trajectory or test absolute accuracy finally.

8.6.1.1 Import by control point file

CoPre 2 supports txt or csv formats file import, and make sure each line is kept
corresponding. Both NEH and BLH (degree.degree & degree, minute, second) format can be
read.

Steps
] Click the "GCP Check" button to activate the control points window;
=
GCP Checkl GCP Adjust
SLAM Accuracy Check
= Click "GCP check-> Import GCP" to select the control points file in .txt or .csv format;
GCP 5 >
Control Point
Add Control Point Data
| Import GCP ]| Add GCP
List Of Control Points
[] Display GCP in POS range
Query: | |
Name (ID) Type Refine T1
= After import, use “Separator” to divide contents. Make sure the column number is

corresponded to their contents (Name, E, N, H etc).
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» Import GCP

Note: The coordinate system must be consistent with the task coordinate system!
Separator
(J Tab [ Semicolon @ Comma [] Space [] Other
Skipped Lines: 0 : Units [Meter  [-] Coordinate Type: [RTCM NEH 0]
GCP Preview: WGS84 BLH
dll WGS84 XYZ .
Name N E H Local NEH
Local BLH
9 3872422.656  540779.391 -99.437 Local XYZ
RTCM NEH
8 3872426.159 540791499 -99.503 RTCM BLH
RTCM XYZ
i 3872434.533 540793.619 -99.602
6 3872452.638 540788.856 -99.570
5 3872468.802 540780.011 -99.432
2 3872518.230 540759417 -99.115
3 3872504.692 540759.200 -99.222
A 2400 CON | Ta nzna non 172 N;
[ OK [ Cancel |

Parameter descriptions:

Coordinate System Types: Includes WGS84, Local, and RTCM coordinate systems. WGS84
supports only BLH (latitude, longitude, height) and XYZ (Cartesian) coordinate inputs. The
Local coordinate system refers to the one configured during project creation. The RTCM
coordinate system is defined by the .crd file located in the GPS\CRS directory of RTCM data.
Notes:

(D Only SLAM data currently supports the RTCM coordinate system.

(2) RTCM data and conventional SLAM data cannot be imported into the same task. RTCM
coordinate system selection is available exclusively for RTCM task control point imports and
requires compatibility with SmartGo version 1.3.2.4.

Click “OK” to import GCP.
After import successfully, both trajectory & point cloud interface will display
imported GCP data.

L B ® .
Tooks Vecor Managerment

Resources. 8 x Trajectory View 5 X 3DView 5 x  GCP Management 5 x

v aso0a17s importGce ) add ace |

Query: [
Name(ID) e Refin
30 Point

v RawWorkspace
v ©02022-05-07-021757
v RESULT

3D Point

0 poin
0 poin
0 poin
0poin
BX34 ¢ - BX0I BX06 ool
BX08
£105 FJ0G BX10 BX14 =
0 poin
0 poin

30 Paint

FI03 FJOT
FJo2

30 Paint
3D Paint
3D Paint
3D Paint
3D Paint
30 Paint
3D Paint
30 Paint
3D Paint

FJ66 FJ70 Fi74 F72 30 Point
3D Point

Lo Lat: 30.4572705; Lon: 114.4761549 30 Point

3D Peint
30 Point
3D Paint

Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re

Oexs Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re
Re

30 point

Height Matching |

G pictre ][ Matched point Check._|

Notes
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If the control point file has update, support repeat import and it will cover old same name
points.

8.6.1.2 New GCP

Description
This function cannot be used on raw project node. Need select new GCP on point cloud. This
function is mainly used for two-way road data, and user can choose one side high accuracy
data as control points to calibrate another side. When use such function, make sure both
two-way scanning data contain this new GCP.

GCP Management A x
[ Import GCP | Add GCP

Query: |

Steps

= Load solved project’s trajectory and point cloud data first, then click “GCP window -
Add GCP” on right side.

= Activate “Select” function and press “Ctrl” button, then click left mouse to select
point (Or Shift button with left mouse to select two lines for fitting). The coordinate
will automatically appear after selected, finally click confirm and it will present as
yellow color.

» Add GCP

Name: |

Type: | 3D Point

East: |

Maorth: |

Height: |

8.6.2 Select Matching points

The selection of matching points is to select points on the point cloud and match them with
control points. Before the operation of correction and result accuracy verification, the
selection of matching points should be carried out first. Elevation matching points can be
automatically added using elevation matching points, while plane matching points and
three-dimensional matching points need to be manually added.
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8.6.2.1 Import paired point manually

Activate “Select” function, then select paired point on interface: Press “Ctrl” button and left
mouse or “Shift” button and left mouse to draw 2 lines for fit, or “Alt” button and left mouse
three time to draw a circle center point , then press “Crtl” button with right mouse to input
relative control point name and refine type, finally click confirm. The paired point display as
blue color.

#  Select Matched Point

Mame: BX01
Refine Type: | 3D Paint | |
Time:

Project Involved:

3D_BX01#RAWH@@2022-05-07-021757

| oK | | Cancel | 2 BX01

8.6.2.2 Height Matching

Height point matching is an automated process and no need to select point manually. But
this function is only suitable for height points matching (This function is mainly useful for
highway data).

b Seftings

GCP Meighborhood (m): | 0.30

Distance To Lidar (m):

8.6.2.3 Point Type / Correction Type Settings

= Set point type: User can set points as check point and generate accuracy report. The
interval between two neighbor check points is about 100-150 m.
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T30 Viewer Eowpw  Eeco
Windoy
8 x DView 5 x  GCPManagement 5 x
21757 7 filar Add 6P
v Ravilorkspace ] pisplay GCP in POS range
v @e222.05.07-021757 —
v ResuT
Name(D) Type
BX29 i
& BX30
AT 2022-08-23-103824 BX31 .
......................... iy
BX32 = A =
BX3 BXOL gepg eeccececeee SPBXOS #RAWHED@2022-05-8
BX08 . s i
--------------------- BX12
FIB4c gecccsscsce %
FJ66
BX54 FJ70 Fi72
BX53
BX52
Hsm 1 BX51 H75 - -
250t BX47 Lat: 30.4555102; Lon: 114.4795276
ouput s x [Ooos
Q0 vt il O Wi @V Mg |0 exes
© Message 2022-08-24 142621 (@@2022-05-07-021757) Trsj k

8.6.3 Check Control Point

This section describes how to use the imported control points to check the annotated check
list, including using the control point photo to check, checking matching points and
controlling point-to-point information.

| GCP Picture || Matched Paint Check |

8.6.3.1 Display GCP Pictures

Description

This function cannot be used on raw project node. User can easily select paired point based
on GCP pictures.

Steps
First, named pictures as GCP name and save all pictures under one folder.
Click “Display GCP picture” and choose picture folder path to import. Import GCP
name and display relative pictures. Roll mouse wheel can zoom in or zoom out
pictures.
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% GCP Picture

Path: | C/Users/a/Desktop/Picture ]

Name: 248 Previous Next Rotate
248-1 -

248-2

Notes
If add new pictures, need re-import path to view the new pictures.

8.6.3.2 Check Paired Point

Description

This function is used for control points and paired points checking. If neighboring control
point interval exceed threshold (default 100 m), then it will be considered as abnormal
control point and display as red color; if neighboring paired point error exceed threshold
(default 0.05 m), then it will be considered as abnormal paired point and display as orange

Main on Tools  About
Wioout [ Resources Trsi
2 & B W fE . i
Wiard Creste Open History  Close Coordinate | Import Remove S3DViewsr | Gowpn  [EGCP
Task Projet Window
Resources & x Trajectory View & X 3D View & X GCP Management & x
v 4s0m S . import GCP aidoce |
¥ Rawltorkspace O Display GCP in POS range
v ee202z-05-07-021757 BXz3 ¥ BA3>
ResuLT =
BX22 e(0)
¢
@ Bx03 (]
BX26 O Bxo4
% Imoges POS NI 0 exos
© ros I———— BX28 GRS
v ADIUSTI REFINET axor
ResuLT (0 excs
BX29 BX03
ADIUSTI REFINEZ s
v ADIUSTI REFINER BX30 D exn
RESULT i gDnBXOQZ@@2022—05—07—021 75|EEm
v ADIUSTI REFINES BX31 5 ax13
s eos 1 : Deas
L — i 3P0BX03:@@2022-05-07-021 S8
REFINET i ey BX0E  gx3 =
R cesecssnds 8 qor EMS e g ppanan g g
e wd . s
REFINES |0 ex0
REFINE4 w3 H; Bx21
REFINES | ko]
A0S 0
|0 eas
RESULT |0 ex2s.
Reconstruction FJ66 FJ70 FJ72 0
s e
BX53 EEZ
|0 Bx29
BX52 0 exs0
BX51 )75 0 oo
BX47 ex32
axae
axss o
1o0m ]
s 30455133, Lore 114478103
Lot 3045133, Loms 1144781928 = |

Steps
Click “Matched Point Check” on GCP window. When process is done, a report will be
automatically generated.
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»  Matched Point Check

Project Name: @@2022-05-07-021757 ]
GCP Distance Threshold (m}: 100,00 Error Threshold (m):  0.05 [ check |[ chat || export | @ Coordinates
Name Las Name | Neighbor Distance DeltaX Delta¥ DeltaZ DeltaXy Distance to scanner

BX03 | 20220507102546... 9.038 0.035 0.014 _ 0.038 null

BX02 | 20220507102546... 9.038 -0.017 0.010 _ 0.020 null

= User can also click “Chart” to view the linear chart of result. If it contains wave peak
or wave valley, it might be the large error point and need to check whether need
re-select point for matching.

[t

a1

8.6.4 Control Point Other Functions

= Search control point: CoPre 2 supports search function if there are multiple GCP
contained.

GCP Management g X
( ImportGCP || AddGcP |
[ Display GCP in POS range
Query: | 12 |
Name(1D) Type
[ Bx12 Refine Point 3
[1FN2 Refine Point 3

= Copy control point: select one control point on the list, then right click copy. A new
copy point will be added with “copy” suffix.
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GCP Management g X
_ ImportGC || Add GCP
[] pisplay Gri>
Copy
Query: | 12}
: Delete =
Name(ID ) ’— Refine T
Delete matched point 2
[] Bx12 D Point
[Tien2 Ge Te b Paint
INRZER Rt Eoant Iy * b point
Set Refine Type 3

Delete control point: select one control point or multiple control points from the list
(Ctrl+left mouse for multiple operation, Ctrl+A for all selection). Right click delete.

MName(lD) I Refine

Copy
[] exoi Point
[] Bxo2 Point

Delete matched point

[] Bx03 Paint
s B S 7 .

[ liexo4 Paint
- s ron q

D BX05 Set Point Type Boint

[] xo6 ?et Refine Type . b Point

T s [ IS

Delete paired point: select one or multiple paired control points from the list
(Ctrl+left mouse for multiple operation, Ctrl+A for all selection).

! Marm Copy | Refine
(] ex01 3D Point
| Delete I

|[] Bx02 : 3D Point
| Delete matched point | i

[[] exo3 3D Point
e .

| BX04 ‘ 30 Point
[ i 3

[] exos et ot ype 3D Point
|] Bxos | SetRefine Type *| 3D Point

Trace control point: this function can quickly locate to target control point and zoom

on.

g (|| oAue [T

| C

| Bx03 R

||:| BX04 Delete

j i EXO05 Delete matched point
G

(] exo7 Set Point Type »

. ||:| BX08 Set Refine Type 3

- I|:| BX09 Refine Point
[ ex10 Refine Point
||:| BX11 Refine Point
I exi2 Refine Point
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= Show only the control points within the current POS range
GCP Management g X
|' Import GCP | { Add GCP |

Display GCP in POS range

Distance Threshold (m): | 50

8.7 GCP Adjust

Description
Refinement can reduce the error in a certain range and improve the absolute accuracy of
point cloud.
Home Processing SLAM Processing Reconstruction Calibration Tools
‘w L & < |8 O® ®

Cloud Base POS Data Solve Strip Adjust GCP Check] GCP Adjust jExport Pause Cancel
POS and LiDAR Processing

Steps

= Process the original project in the workspace node and generate the results in the
resultworkspace node.

= Import control points and select matching points on results or adjustment nodes.

= Right-click project name in the resultworkspace node and select “GCP Adjust” or
click “Processing” —"GCP Adjust” in the main view.

= Set refinement parameters.

Model1: Refine pos(sutiable for vehicle model) ©

Distance Threshold (m): Smooth Threshold (m):
] Model2: Refine pointcloud(based on neighbor GCP errors) @

Smooth Distance (m):

] Model3: Refine pointcloud(point cloud overall offset) @

o ‘-Reﬁne

o

Distance threshold: 500 Smooth threshold: 50 §: Control Point  #:POS @ @ : Correct POS

Algorithm Description: Algorithm refines pos position only, more suitable for strip data, vehicl
e data

| OK || Cancel |

= Mode 1: Just refine position only, will reprocess pos, used for data that does not
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require high accuracy of attitude.

Distance Threshold (m) : If the distance between control points is less than the set

threshold, then the pos position refinement value is calculated according to the

adjacent control points.During refinement, the point clouds between the selected

points will be refined, and the point clouds within the smooth threshold before and

after the selected points will be smoothed.

Smooth Threshold (m): If the distance between control points is more than the set

threshold, the data will be smoothed.

Mode 2: Refine point cloud (base on near control point error),the point cloud

refinement value is calculated by interpolating the error of adjacent control points.

Mode 3: Refine point cloud (point cloud overall offset), the whole point cloud is

rotated and offset.
Note:

When choose different refinement mode, the algorithm schematic diagram and

recommended usage scenario are displayed in the software window. Users can choose

the refinement mode according to the actual situation of the data.

Click “OK”, CoPre will do the refinement automatically, and generate the results in

the resultworkspace node after refinement is completed.

5 Copre.
Tools  About

& B W ) (o Woefut AResoures  Tirjectory

Wizard Create Open History Close Coordinate Import Remove Configure Info 33D View = OutputWindow  EIGCP

Task Project View Manager

P Dl s
Fiee SR@OML £ L% |5 m o
* Workspace
@@2022-05-07-021757

~ ResultWorkspace
v ©02022-05.07.021757 BX29
© pos E———

3 e S -
2 B|X01 3DVBXOG:#RAwﬂ@@ﬂJZZ-'Ug-DFUZl757
wodel - S FIOS iy -

FI04 Rabry

FI66 FI70 FI72

Lat: 30.4559382 Lon: 114.4806118

2023-03-3017:27:33 (0©2022-05-07 01757 REFINET] Trajectory mpited.
2023-03-3017:27:37 (0©2022-05-07-021757) Loacing
|0 Messoge 20230330 17:27:38 [©@2022-05-07-021757) Trsectory loading completed.

5 x

s x Do

GCP Inspector

[Doxes
~Oexes

v/ [ GCP picture

[___import 6Cp.

8 x
Add GCP ]

1

Refin’
30 Poin
3D Poin
30 Poin
3D Foin
30 Poin
30 Poin
30 Poin
30 Poin
3 Poin
30 Poin
3D oin

[ Matched Point Check |

If user selects checkpoint when selecting control points in the result or adjustment

node, will generate accuracy report after refinement. Right-click the refinement

node to check the report.
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Resources X Trajectory View
vt SWe ol
¥ Workspace
@@2022-05-07-021757
¥ ResultWorkspace
¥ @@2022-05-07-021757 BX29
@ pOS INCTEEE—
# Images POS
REFINE1
¥ Reconstruction Display Trajectory

AT Accuracy Report

boMm Update Camera POS
Model AT
DOM

Export Result

Open Export Directory

Remove | ]

Open Directory

8.8 Export Results

Description
Can export point clouds, photos and colored point clouds in the result, adjustment,
refinement nodes.

Steps
= Process the original project in the workspace node and generate the results in the
resultworkspace node.
= Right-click project name in the resultworkspace node and do adjustment or
refinement.
= Right-click the result, adjustment, or refinement nodes to select “Export Results” or
click “Processing” —"Export” in the main view.
Home Processing SLAM Processing Reconstruction Calibration Tools Help
w £ ® = Z |8 |®O ®
Cloud Base PQOS Data Solve Strip Adjust GCP Check GCP Adjust [Export Pause Cancel
POS and LiDAR Processing
= Select to output point clouds, images or both, set the output directory, and click

IIO KII.
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s Export Result

Result Project List
() (Processed)2025-04-12-093028(sN- @ Export by project © O Merge export ©
B (Processed)2025-04-12-093307(SN- Current Project: 2025-04-12-093307(SN-000D)

(No Data)2025-04-12-093432(SN-0

(] (Processed)2025-04-12-093307(sN- | L19ar Setting

Coordinate Type: @ Units: 0}
File Format: 0] Color Range: @

B Include Panolmage @ Sampling distance(m): 10 = o)

Segment Mode
© FileSize @ () Distance @ () Trajectory @

a

File Size(MB): 300 =

Export Range
© All Solved Data © Displayed Data ®@

B8 Camera @
Output Directory: © E/CopreWorkSpace/CHC 202504 ‘ ‘
‘. Apply to Other Projects ‘
OK H Cancel
Right-click the project node to open the path for exporting results.
= Export by Project: Export point cloud files for each individual project.
= Merge Export: Merge selected projects into one single point cloud file; supports LAS
and LAZ formats.
= Coordinate Type: Can select projected coordinate system, geodetic coordinate
system, space rectangular coordinate system, topocentric coordinate system.
] File Format: Can output point cloud in las, laz, €57, pts, rcp format.
] Version: For point clouds in las and laz formats, there are versions 1.2, 1.3, and 1.4;

There is only one version in e57 and pts format.

= Color Range: You can set it to 0-255 or 0-65535; different software supports
different ranges, adjust as needed;
Including panoramic images: This option will only be displayed if the panoramic
image data has been processed and the export format is e57. The exported e57
point cloud contains panoramic image data, allowing simultaneous browsing of both
the point cloud and images.
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= Sampling Distance: Samples panoramic photos when exporting data that includes
panoramic images.
= Segment mode: The vehicle-mounted/packaged default is to segment by distance,
while the UAV airborne default is to segment by trajectory;
= File size: The exported results are segmented according to the set file size;
Note: The maximum supported size for a single file is 136GB.

= Distance: The exported results will be segmented according to the set trajectory
distance;

= Trajectory: The exported results will be segmented according to the set time period;

= Export range: Select all solved data by default. If only parts of point cloud are
displayed, select "displayed data" to export only the data that has been displayed;

. Camera: Export pictures and camera POS.

= Output Directory: The default output directory is...Results\Export folder, user can

also change the path.Right-click the project node can open the path for exporting
results.

8.9 Pause & Cancel

During data process, user can pause or cancel the processing step. After pause, user can click
continue to keep start work.

Home Processing Reconstruction Tools Help

K OL ® = el S KOO
Cloud Base PQOS Data Solve Strip Adjust GCP Adjust Export |Pause Cancel
POS and LiDAR Processing
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9 SLAM Processing

This section includes Loading Real-Time Data, Exporting Real-Time Data, Optimize Data,
View Report, Export, Cancel, Registration, GCP Check, GCP Adjust, and Modeling functions,
as shown in the figure below

Home Processing SLAM Processing UAV Rec Calibration Tools Help
o o i (&) &= ® ] @ [ 80 0]
Load Real-Time Data Export Real-Time Data Optimize Data View Report Export Cancel Registration GCP Check GCP Adjust Mesh Modeling 3DGS Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session | SLAM Accuracy Check SLAM Modeling

9.1 Load Real-Time Data

Description

The original data of SLAM contains the real-time point cloud data output during the
collection. This function can load the real-time point cloud into the 3D view for display and

cutting, measurement, etc.
Steps

Under the task management window, select the one or more raw project nodes to
be processed, and click "SLAM Processing-> Load Real-Time Data" (you can also
right-click to load the real-time SLAM data on the raw project node).

9.2 Export Real-Time Data

Description
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Export of real-time point cloud in .las format via raw project.

Steps

= Click "Main View-> SLAM Processing-> Export the Real-Time Data" (you can also
right-click to export the real-time point cloud on the original engineering node);

Home Processing SLAM Processing Calibration Tools Help

. o B B | ®

oad Real-Time Data | Export Real-Time Data = Optimize Data  View Report | Export | Cancel

Real-Time Data SLAM Post Processing

= Set export parameters, including las version number, whether to segment, and
segment size, then click OK.

»  Save As...

(1)2024-05-24-06481 ¢, rant project: 2024-05-29-070152(SN-001G)
() 2024-05-24-07410

8 2024-05-29-07015 s Version: 14 []

() 2024-05-29-07252 @ Segment 1024 5 MB
Output Directory: 01G)/SLAM DATA/RealTime Las
Tips: The output point cloud is in the original
project's "/SLAM_DATA/RealTime_Las" path

[ Apply to Other Projects |

[ OK |[ Cancel |

= After the export is complete, the export results are listed in the raw project SLAM _
DATA / RealTime_las directory.

9.3 Optimize Accuracy

Description

This function is divided into three steps: Select Project, SLAM Trajectory Optimization,
Result Settings, After setting the parameters, proceed with the calculation to generate
the point cloud. The file is saved in the Results folder under the task.

Steps

= Click "Main View-> SLAM Processing-> Optimize Accuracy" (you can also right-click
the SLAM Processing on the raw project node);
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Home Processing SLAM Processing Calibration Tools Help

& =) B2 B @

Load Real-Time Data Export Real-Time Data | Optimize Data | View Report | Export | Cancel

Real-Time Data SLAM Paost Processing

= Optimize Accuracy dialog box appears, In "Step 1: Select Project," check the project

that needs to be processed, and then click "Next";

»' Optimize Data

1
Select Project SLAM Trajectory Optimization Result Settings

Please select the projects that need to be processed in the list

Project List

B 2026-04-07-085435(Tush

< >
Cancel Next

= Enter the "Step 2 GNSS Trajectory Optimization", select the solving mode, set TGCP,

and configure the solving scenario for each project;

» Optimize Data

1 2
Select Project SLAM Trajectory Optimization Result Settings

Please select the projects that need to be processed in the list

Project List Trajectory Optimization

2026-04-07-085435(Tush) Solve Mode @ (O SLAM O RTK O PPK B
Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK B
optimization.
PPK scenarios: Qutdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

("] Using TGCP to optimize trajectory

Note: Using control points can optimize trajectory to further improve point cloud accuracy. This step can be skipped if
there are no control points.

Scene Type: | Outdoor ‘ ‘ @

‘ Apply to Other Projects ‘
‘ Back H Next ‘

Cancel
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»' Optimize Data

1 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
"k "0 " =l = SolveMode @ © Default ) SLAM O RTK QO PPK f
Note: Us i PR i S i i i = i
optimizaf # SLAM Solve Advanced Setting
PPK scen
() Using Process Template: @ [_Auto Detect H
|Auto Detect
NGt Usil Loop Closure Strategl: | oo B 3
there are GNSS Weight: Outdoor B b
Point Cloud Match Strategl:Narrow Space ] 3
IMU Data Weight: B B
Vertical Optimization Weight: @ [ | ]
Minimum(0.10-3.00):
Laser Avaliable Range(m): @
Maximum(10.00-300.00): 20.00
| OK | ‘ Cancel
< | Advanced Settings ‘ | Apply to Other Projects ‘
Cancel ‘ Back H Next ‘

Solving Mode:

(1) Select Default (available for RS7 data only). The system automatically uses the
solving mode (SLAM or RTK) selected during data acquisition.

(2) Choose RTK POS Optimization, if the real-time RTK is valid, the point cloud will be
solved using the real-time RTK, and if the real-time RTK is invalid, the one-click refinement
will be solved in pure SLAM mode. Click Next.

(3) Choose to use PPK POS Optimization , and the POS solution will be performed by
one-click refinement, if the PosT has more floating-point solutions, the pure SLAM mode will
be used, and if the PosT has more fixed solutions, the point cloud will be solved by PosT
post-processing.

Select to use the Field Base Station:

If the Field base station data is already available in the project file, the base station data will

automatically load and display (see Section 7.2 for this function description), and click Next;
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% Optimize Data

1 2
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set up base station data for each project, or download cloud base stations
Project List Current Project: 2024-05-29-070152(SN-001G)

2024-05-29-070152(SN-001G) () RTK POS Optimization @ PPK POS Optimization (O Only SLAM @

Base Station Settings

(O Cloud Base Station @ Field Base Station | Add
Basel
Base Station Coordinate Antenna Settings
Name: 3641616115L.HCN Measured Height (m): ~0.0000
CS Type: [WGS84 BLH [']  Measure To: [Position of anter -]
B: [24:34:53.835775 [NT]  Antenna Phase Height (m): ~ 0.0859
L [098:40:25.864718 [E ] Manufacturer: CHCNav -]
H (m): 1584.8214 Antenna Type: CHCX11 l
[ Select | [ Save |  Sampling Rate (s): 1.0000
[ Remove |

[_More |[ Apply to Other Projects |

v

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is “

better than RTK optimization.

PPK scenarios: Outdoors, especially scenes with poor RTK correction or even no RTK;

Unavailable scenes: Indoors. v
[Cancel | [ Back | Next |

Note: The RS10 data does not haveloosely coupled or tightly coupled processing modes,
accel/gyros scale and atmospheric estimation settings , and can not generate POS reports.

Parameter declaration:

Remove: remove the cloud base station or Field base station. After removing the cloud
base station, the cloud base station will be downloaded again for calculation;

Add: add the Field base station data;

More: Show or hide ephemeris data, including GPS, BEIDOU, GLONASS, GALILEO, QZSS,
check the first 4 by default;

(3)1f you choose to use Only SLAM solving, you will not use real-time RTK and PosT for
one-click refinement.

Apply to other projects: base station type of the current project, cloud base station
download Settings, and ephemeris settings will apply to other projects;

Use TGCP for Trajectory Optimization: Select whether to optimize the trajectory using
control points for each project;

(1) Select not to use the TGCP Trajectory Optimization, and the control point will not
be used to optimize the trajectory accuracy, click Next;

(2) Select to use the TGCP Trajectory Optimization, and enter the trajectory control
point setting, when the real-time point of the project is in the unmatched state, showing red;
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» Optimize Data

d 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-07-085435(Tush) Solve Mode © © SLAM O RTK O PPK g

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK
optimization.
PPK scenarios: Qutdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

B Using TGCP to optimize trajectory

Note:The matching method matches by name. If the name is
incorrect,please modify it manually.

| Import H Clear
Real-time collection points(point numbers:8) Externally imported TGCP
Name Type X ¥ Z 3D Error(m) TGCP Name *| Name X Y 7 A
B 1 |Refine ||-100... -582... -14.5.. NA 1 1 -7139.080 18977482 169.406
B2 |Check [*|-104.. -558... -14.1.. NA 2 2 -7102.657 19011.190 169.766
B3 |Check [*]-936... -625.... -14.1.. NA 3 3 -7200.859 18928.014 169.675
B4 |Check [*]|-894.. -618.... -156.. NA 4 v|4 -7207.364 18885173 168.173 v
Paired Not Found Output Reports ® [ Calculate Error ( Display in 3D View ]
Scene Type: ‘Outcﬁoor H ®
‘ Apply to Other Projects ‘
Cancel | Back H Next ‘

Steps
1) Click "Import" to select the control point file in .txt or .csv format;

2) In the import control point window, set relevant parameters, then click OK to import
the control points, and then click "Next";

& Import TGCP

Separator
[]7ab [ ] semicolon Comma [ | Space [ |oOther [ |
Skipped Lines: |0 3| Units: | Meter [+] coordinate Type: [ Local xvZ |~
TGCP Preview:

A
Name ¥ X 4
1 3372632908 540803100 12.672
2 3372616387 540812.449 12.401
3 3372602862 540812.230 12.261
4 3372587678 540813748 12,083
5 3372566041 540833042 12012
6 3372550803 540841.869 11.905
7 3372532700 540846648 11.902
8 3372524341 540844510 12.008

v

[ ok ][ cancel |

Tip:The parameter descriptions in the imported TGCP settings can be found in Section 8.6.1.
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d 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-07-085435(Tush) Solve Mode © © SLAM O RTK O PPK g

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK
optimization.
PPK scenarios: Qutdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

B Using TGCP to optimize trajectory

Note:The matching method matches by name. If the name is
incorrect,please modify it manually.

| Import H Clear |
Real-time collection points(point numbers:8) Externally imported TGCP
Name Type X ¥ Z 3D Error(m) TGCP Name *| Name X Y 7 A
B 1 |Refine ||-100... -582... -14.5.. NA 1 1 -7139.080 18977482 169.406
B2 |Check [*|-104.. -558... -14.1.. NA 2 2 -7102.657 19011.190 169.766
B3 |Check [*]-936... -625.... -14.1.. NA 3 3 -7200.859 18928.014 169.675
B4 |Check [*]|-894.. -618.... -156.. NA 4 v|4 -7207.364 18885173 168.173 v
Paired Not Found Output Reports ® ‘ Calculate Error ( Display in 3D View
Scene Type: ‘Outcﬁoor H ®
‘ Apply to Other Projects ‘
Cancel | Back H Next ‘

3)The point type can be set to refine point or check point. At least 4 refine points are
required to optimize the trajectory. After GCP optimization, it will automatically generate
refine report and check report.

» Optimize Data

d 2
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Trajectory Optimization
2026-04-07-085435(Tush) Solve Mode © © SLAM O RTK O PPK g

Note: Using PPK can optimize trajectory accuracy to further improve point cloud accuracy. It is better than RTK
optimization.
PPK scenarios: Qutdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

B Using TGCP to optimize trajectory

Note:The matching method matches by name. If the name is
incorrect,please modify it manually.

| Import H Clear |
Real-time collection points(point numbers:8) Externally imported TGCP
Name Type X ¥ Z 3D Error(m) TGCP Name *| Name X Y 7 A
B 1 |Refine ||-100... -582... -14.5.. NA 1 1 -7139.080 18977482 169.406
B2 |Check [*|-104.. -558... -14.1.. NA 2 2 -7102.657 19011.190 169.766
B3 |Check [*]-936... -625.... -14.1.. NA 3 3 -7200.859 18928.014 169.675
B4 |Check [*]|-894.. -618.... -156.. NA 4 v|4 -7207.364 18885173 168.173 v
Paired Not Found Output Reports ® ‘ Calculate Error ( Display in 3D View
Scene Type: ‘Outcﬁoor H ®
‘ Apply to Other Projects ‘
Cancel | Back H Next ‘

When the control point file is imported, all control points will be automatically matched in
the project list, and the matching information will be automatically recorded in the matching
file. The number of successful real-time point matches will be displayed behind the project
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name. The successfully matched real-time points will be green, and the unmatched real-time
points will be red. Matching successful real-time points can be checked to use, this function
is applied in the trajectory control point optimization function in SLAM solution.

Parameter declaration:
Matched: The live point that successfully matches the control point appears green.
Not found: The live point that failed to match the control points appear red.

Output Reports: Output reports after TGCP adjust , with refine points report as
SLAM_Refine_Report.csv, and check points report as SLAM_Check_Report.csv

Import: import external control points, support multiple additional import control point files.
Clear: Clear all imported control points.

Calculated residual: Evaluate whether the trajectory control points can be used for control
point optimization, and if the residuals are too large, you can leave the corresponding
real-time points unchecked, so as not to affect the solution accuracy.

Display to point cloud view: you can load the real-time point cloud, real-time points, and
imported trajectory control points of the current selected project in the 3D view.

OK: Save the track control point interface settings.

Note: If there is TGCP in the raw project, it can export TGCP file after accuracy
optimization. TGCP.txt file will be saved in the directory of processing project, TGCP Report
folder.

Note: The trajectory control point is matched according to the name. Change the name
of the corresponding control point carefully before importing the trajectory control point. If
the TGCP Trajectory Optimization function is required for SLAM processing, the pair of
trajectory control points checked must be greater than or equal to 4 refine points.

Scene Settings (for RS10 data):

Five scene options: Indoor-Outdoor Fusion, Indoor, Outdoor, Tunnel, and Open Area. Select

according to the actual data scenario.
Advanced Settings (for RS7 data):

Set processing templates, including Auto, Indoor, Outdoor, Narrow Space, and Custom. When
Custom is selected, parameters can be adjusted.

Enter Step 3 "Result Settings", set the processing parameters, click Start, the
progress bar appears in the raw project node, the processing node is generated, click
the processing project right menu to display the trajectory, box select the trajectory,
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and the image and point cloud can be loaded in the 3D view.

» Optimize Data

il 2 3
Select Project SLAM Trajectory Optimization Result Settings
Please select the projects that need to be processed in the list
Project List Result Setting
2025-04-12-093028(SN-000 BT olm — 8 o -
2025-04-12-093307(SN-000 oint Cloud @ | High Precision Coloring I I
2025-04-12:093432(5N-000 Note: This mode must be equipped with a NVIDIA graphics card, minimum configuration: 3050Ti series and above graphics card, Intel
Core i7 and above CPU, system memory of 32GB or above.
The estimated processing time for the current project: 2m30s.
@ Panoramic Images @
Note: This mode must be equipped with a NVIDIA graphics card, minimum configuration: 3050Ti series and above graphics card, Intel
Core i7 and above CPU, system memory of 32GB or above.
If check the panoramic image, the panoramic image coloring will be used; if uncheck it, the built-in camera coloring will be used.
B 3DGS Model ©
Note:This mode must be equipped with a NVIDIA graphics card, recommended configuration: 4090 series and above graphics card,
video memory 12G and above, Intel Core i7 CPU of 12th generation and above, system memory 32G and above. Data requirements: the
data of Insta360 X4/Insta360 X5, acquisition mode: set the recording mode on SmartGo.
The estimated modeling time for the current project: 32m15s.
Output Directory:  E:/CopreWorkSpace/CHC 20250402155608-multRS30/Results [y
< > Advanced Settings ‘ ‘ Apply to Other Projects ‘
Cancel | Back H Start ‘

S

Real-lime Data

Calibration

Vector

SLAM Processing

Load Real-Time Data Export Real-Time Data Optimize Data Convert Data Pa

Tools  Help
© a =
Cancel | GCP Check GCP Adjust
SLAM Post rocessing SUAM Accuracy Check
8 % Tjecton
B Lat: 304733916 Lon: 1144207920
Output s x

©0Fror 40 Warnin
© Message 2021

02 Messages
12165701 2024-05-29-072529(5-001G] Loading trajectory.
© Message  2024-06-12 165704 [2024-05-28-0/2529(5N-001G)] Irajectory oading completed.

Coordinate System: WGS34 / Gaussian Projection / 114.0E

Parameter declaration:

Coloring: There are three modes: Fast Coloring, High-Precision Coloring and uncoloring, use

image data to color point cloud, showing uncolored point cloud in white.

Fast coloring: Fast efficiency, average effect, used for scenes with low coloring requirements.

High-Precision Coloring: Slow efficiency and good results, suitable for scenes with high

coloring requirements. This mode must be equipped with a NVIDIA graphics card,

recommended configuration: 3050Ti series and above graphics card, Intel Core i7 and above
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Panoramic Images: If you check Use panoramic image coloring, panoramic image coloring
will be used, otherwise built-in camera coloring will be used. In most scenes, panoramic

image coloring will have better results.

Tip: For Insta360 data, the built-in camera is used for coloring if Panoramic Camera Coloring
is unchecked; the panoramic camera is used for coloring if checked.

If unchecked: Outputs POS data for the built-in camera images, including position, attitude,
and time. It can be overlaid with the point cloud and used for modeling in third-party

software.

If checked: Outputs POS data for Insta360 images, including position, attitude, and time. It
can be overlaid with the point cloud.

Note: To use this function, please download the Insta360 resource pack via About =

Resource Pack - Resource Pack Downloader.
Modeling

Construct 3D models using image and point cloud data, including Mesh Modeling and 3D
Gaussian Splatting (3DGS).

Mesh Modeling

If Use Panoramic Photos is checked, modeling uses panoramic images; otherwise, it uses the
built-in camera.

Panoramic image modeling delivers better results in most scenarios.

3D Gaussian Splatting (3DGS)

Requires processing with Insta360 panoramic images.

After 3DGS is completed, the model can be loaded and viewed in the 3D Gaussian view.

Compared with traditional Mesh modeling, 3DGS provides more realistic visual effects but

takes longer processing time.
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»' SLAM Result Advanced Setting

B Point Cloud Optimization © @ Point Cloud Denoise
B Moving Object Filter

Point Cloud Sample Rate: | 100% |

B Automatically Load Data After Data Processing
B Generate Result Report @

8 Output las files © I

@ 3D Distance Filter(m) ©

(] Intensity Filter ©

@

@ [ ] Remove Unshaded Points @

@

Minimum(0.5-10.0):
Maximum(5.0-120.0):

Minimum(0-65535): | 1200

Maximum(255-65535): | 65535 i

[ OK H Cancel |

Advanced Settings - RS10

»' SLAM Result Advanced Setting

B Point Cloud Optimization © @ Point Cloud Denoise
B Moving Object Filter

[ ] Al Human Filter © [ Multiple Return

Point Cloud Sample Rate: | 100% |

B Automatically Load Data After Data Processing

8 Output las files ©

@ 3D Distance Filter(m) ©

(] Intensity Filter ©

@

@ [ ] Remove Unshaded Points @

0]

Minimum(0.5-10.0):
Maximum(5.0-120.0):

Minimum(0-65535):
Maximum(255-65535): | 65535 .

[ OK H Cancel |

Advanced Settings — RS7

Point Cloud Optimization: Reduces point cloud thickness and refines local details for finer

display.

Moving Object Filter: Filters out moving people and objects from the point cloud.

Point Cloud Denoise: Removes floating noise points attached to the point cloud surface to

improve overall quality.
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Delete Unshaded Points: Removes all uncolored points.

Al Human Filter: Filters out all human-shaped points; may cause partial point cloud holes.
This function requires downloading the corresponding resource pack via the Resource Pack
Downloader.

Multiple Return: Outputs multi-echo point cloud when checked; outputs single-echo point

cloud when unchecked.

Sampling Rate: The sampling rate can be set via the dropdown menu during result
generation, with options: 25%, 50%, 75%, 100%. The default sampling rate is 100% (no

downsampling).

Output Settings: CoData format point cloud is always output during data solving. To output
LAS files, check the LAS option; corresponding LAS files will be generated in the result
output.

Automatically Load Point Cloud After Data Processing: Once the solution is complete, the
point cloud can be loaded automatically.

Generate results report: Output SLAM accuracy report. For detailed description of report
parameters, see "9.4 View Report" in this document.

3D Distance Filter: For parameter details, see 8.3.4.6 Advanced Settings in this document.
Intensity Filter: For parameter details, see 8.3.4.6 Advanced Settings in this document.

Tip: To output insta360 image POS, you need to manually copy the .insv image file to the
original data Camera4 folder.
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9.4 View Report

Description

Output the parameter information and data accuracy information used by SLAM one-click
refinement.

Steps

= In the task management window, select the result engineering node that needs to be
processed, click "SLAM Processing->View Report" or right-click the result engineering
node and click "View Report".

Home Processing SLAM Processing Calibration Tools Help

L L i ] B ®
Load Real-Time Data Export Real-Time Data Optimize Data [Miew Report] Export Cancel
Real-Time Data SLAM Post Processing

The SLAM results report includes data solution parameters, data accuracy overview and
GNSS quality.

Solving Parameters : Contains one-click refined calculation parameters and computer
hardware parameters;

Data Accuracy Overview: Contains main accuracy information table and trajectory relative
error;

GNSS quality: Includes PPK data quality and GNSS quality rendering effects.
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Solving Parameters:

| Parameters

© Task Parameters

Solftware Version 2.9.2.20250522

Coordinate system ‘WGS84 / Gaussian Projection / 114.0E

Project name 2025-04-12-064108(SN-000D)

Device Type RS10

SN 12411020000D
Data Size L0412 G
Collect Time 1m35s

Process Time 41m38s

* Hardware Parameters

CPU 12th Gen Intel(R) Core(TM) i7-12700KF
Computer Memory 64G
Nvidia GPU NVIDIA GeForce RTX 3060;12GB

Data Accuracy Overview:

© Main Precision Information Table

. Percentage of Points
Predefined Precision

Threshold for Reporting 5.00cm Meeting Precision 100.000%
Threshold

Error Range Ratio Point Count

0-lem 0.063% 5185

1-2cm 21.158% 1745028

2-5em 78.779% 6497209

5-10cm 0.000% 0

10-20cm 0.000% 0

20+em 0.000% 0

© Process Parameters

Process Mode

Scene

Use TGCP

Coloring Mode

Point Clouds

PPK

‘Outdoor

No

No Coloring

X Yes
Optimization
Moving Objects Filter Yes
Output Image POS No
Output Model Yes
Noise Filtering No
3D Distance Filtering (m) 1.000~60.000
Intensity Filtering No
100
80 78.78%
60
2
2
21.16%
2
b o 49 0. 00% o408
g 0-lem 1-2em 2-5ca 5-10cm 10-20cm 20+em

* Trajectory relative error (accuracy error of multiple back and forth scans)

\

I)lﬂcm

5-10cm

I<5crn

GNSS quality:

CHCNAV COPRE 2 USER MANUAL | 2026-05

Oblique View

Accuracy Error

Page | 172



CHCNAV

| GNSS Quality
¢ PPK Data Quality

PPK accuracy is primarily evaluated based on several key metrics, including the number of satellites, PDOP, fix rate, sdx, sdy, and sdz. For more details, please refer to the
distribution chart below:

1.5
r & 0P
|
15
| |
| | | !
A\ |
\ |
\ i
‘ ¥ V
12 + 1
T T
| N
H | Al o
5 \ H
2 10 | ! L
05
o
0 0 920 910 52960 550 900 920 910 50
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Number of Satellites: More Satellites Mean Better PDOP Value: The Smaller, the Better

* GNSS Quality Rendering Effect

The following figure shows the rendering effect that whether GNSS data participates in SLAM trajectory optimization. The blue area represents GNSS data participates in
processing, and the red area represents no GNSS data participates in processing.

Use GNSS

Not Use GNSS.

9.5 Convert Format

Description:

The coordinate systems for results projects are divided into relative coordinate systems
and projection coordinate systems. Therefore, the format conversion function corresponding
to the results project is also divided into two types, which can convert the results project

point cloud into other types or formats of point clouds.

Steps:

= Select one or more processing project nodes under the task management window,
and click "SLAM Processing-> Export" (you can also right-click convert format on the

project node);

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page | 173



CHCNAV

Home Processing SLAM Processing UAV Reconstruction Calibration Tools
Load Real-Time Data Export Real-Time Data Optimize Data View Report | Export | Cancel
Real-Time Data SLAM Post Processing
= Through the previous step, enter the format conversion setting window, set the

Coordinate type, File Format and Version, Segment Mode, Export Range and Output
Directory, and then click OK;

Tip: When the selected project is the relative coordinate system, the result export does not
involve the conversion of coordinate type, but a simple file format and version conversion;
when the selected project is the projection coordinate system, the result export supports

coordinate type and file format and version conversion.

# Export Result

Result Project List Current Project: 2025-02-12-061609(SN-001G)
8 2025-02-12-061609(N-C ;4. Setting

Coordinate Type: @ [XYZ __ [] Units: 0]

] Use RTCM Coordinate 0]
File Format: [0} Color Range: @ [0~255 ||
[ Version 12 | ®

Segment Mode
O FileSize ® () Distance @ O Trajectory @
File Size(MB): 300 =

Export Range
© All Solved Data © Displayed Data ®

@ Camera @
Output Directory: ©® D:/CopreWorkSpace/CHC 2025022515450 | )
< > | Apply to Other Projects |
[ OK [ Cancel |

# Export Result

Result Project List Current Project: 2025-02-12-061609(SN-001G)
82025-02-12-0616096NC |4 setting
Coordinate Type: @ [ENH __ [-] Units: ®
[ Use RTCM Coordinate [0}

File Format: @ [las____ || ColorRange: © [0~255 ||

[ Version 1.2 | ©

Segment Mode
© FileSize ® () Distance @ () Trajectory @

File Size(MB): 300 2|

Export Range
© All Solved Data ©® Displayed Data ®

@ Camera @
Output Directory: @ D:/CopreWorkSpace/CHC 2025022515450 | J
< > | Apply to Other Projects |

[__OK [ Cancel |

Parameter description:
Use RTCM Coordinate: Exports results in the RTCM coordinate system.

Note: RTCM data and standard SLAM data cannot be imported into the same task. This
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parameter is available only for RTCM data exports and requires SmartGo version 1.3.2.4.
The parameters are detailed in Section 8.8.

After the export is completed, you can view the exported image and point cloud, and
the export path is under the task by default... Results\Export folder, users can also
customize the path.

9.6 Cancel

During the SLAM processing, you can cancel the process. The cancellation will end the

current data processing operation.
Home Processing SLAM Processing UAV Reconstruction Calibration Tools

& @ B | ®@[6
Load Real-Time Data Export Real-Time Data Optimize Data View Report Export |Cancel

Real-Time Data SLAM Post Processing

9.7 GCP Check

Hide / display the control point window. Supporting real time point cloud and processed
point cloud to check accuracy.

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help
L L oy & HE ® - (&} Gy
Load Real-Time Data Export Real-Time Data Optimize Data | View Report Export Cancel Registration GCP Check |GCP Adjust
Real-Time Data SLAM Post Processing SLAM Multi Session ~ SLAM Accuracy Check

9.7.1 Automatically match control points

Description

The points collected by SLAM in real time are automatically matched with the
externally imported control points.

Steps

Load real-time point cloud or engineering point cloud;
After clicking "Auto Match", the automatic matching window pops up. After clicking
"Confirm", the points collected in real time will be used as matching points to match

the externally imported control points.
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v

Home  Processing  SLAM Processing  Calibration  Tools  Help
@ @ i E] B ® H 23 @ il @
Load Real-Time Data bxport Real-Time Data  Optimize Data View Report  Lxport Cancel  Registration | GCP Check GCP Adjust  Mesh Modeling 30GS Modeling
Real Time Data SLAM Post Processing SUAM Mt Session | SLAM Accuracy Check SLAM Modeling
Resources 8 X Trajectory 5 x 6P s x
~ CHC_20250528134950(SLAV. © % (> O i 14 4] £ % | 5 @ Add Control Point Data
~ Projects Import GCP Add GeP
2004-03-28-055142(5
2025-04-12-063031(8 List O Control Points
st oA () Display GCP in POS range
~ Processing Query.
- 2024-03-28-055142(5 Narme (D) Type Refine Type
r— 01 Refine Point 3D Point
- oo Refne Pont 3D paint
2025-04-12-063931(5 On Refinc Point 3D Point
2025-04-12-064108(5 a7 mpH Refine Paint 30 Point
+ Reconstruction ol D13 Refinc Point 30 Point
Model 16 Vg D Refne Pt 30 Point
v 3DGS Model ¥ 01s Refine Point 3D Point
ol 1 D16 Refine Point 3D Paint
20250412 0630 01 Refine Point 3D Point
2025-04-12-0639° 15 3 s Refine Point 3D Point
2025-04-12-0641C 019 Refine Point 3D Point
. € 5 < D2 Refine Point 3D Point
~ 2025-04-12-0641C D20 Refine Point 3D Point
© point_cloud J2 7 03 Refine Point 30 Point
Calibration oo 04 Refinc Point 3D Point
O os Refine Point 30 Paint
U6 Refine Point 3D Point
o7 Refine Point 3D Point
(WE) Refine Point 3D Point
Os Refine Point 3D Point
Use Real-time collection points
Auto Match
By : = Select Paint
0% Lat:204729030; Lon: 1144239649 30 View  30GS View O Manual O Auto GCP Picture
G 5 x @ EnableManual ©
©0Eror 4 0Waming © 9 Messages Note: Please select matching points
5| corresponding to control points on the point
© Message 20250606 1122155 2025 04-12-064106(SN-000D) The report has been generated. You can iew i dircty. f you e to cxport the paffic pleasc use the “View Report” functionin | ot i P
the software toolbar.
© Message  2025-06-06 11:24:11 [2024-03-28-055142(SN-0016)] Loading trajectory... Check
© Message  2025-06-06 11:2412 55 Trajectory p k GERCheck
Coordinate System: WGSB4 / Gaussian Projection / 114.0E

» Auto Match GCP Settings

ProjectList Note:The matching method matches by name. If the name is incorrect,please modify the value in the GCP Name
2024-03-28-055142(SN-001C column of the table below manually.
Real-time collection points(point numbers:11) Externally imported GCP
[Name X Y z GCP N:¢" | |[Name E N H Al
‘I:\ 08 540844.541 3372524356 12.042 NA
[[]09 540832453 3372520.838 12141 NA
@ 10 540813738 3372520306 12.132 10 10 540813.695 3372520243 12.087
@ 11 540794471 3372525734 12.170 11 mn 540794.398 3372525763 12.092
@ 12 540775449 3372535.257 12220 12 12 540775411 3372535271 12.126
@ 13 540760.154 3372549.288 12.305 13 13 540760.073 3372549.300 12.196
@ 14 540738439 3372564.274 12285 14 14 540738.387 3372564.259 12.238
@ 15 540710219 3372598383 12350 15 15 540710.187 3372598377 12320
|8 16 540682625 3372664.657 12716 16 16 540682.615 3372664.680 12592
@ 17 540724279 3372697356 12.882 17 17 540724303 3372697389 12.805
@ 18 540754097 3372665.199 12.708 18 18 540754.134 3372665.181 12.639
(. 19 540782.228 3372658487 12747 19 v 19 540782240 3372658475 12.745 "
< 5 Paired Not Found
oK
.
9.8 GCP Adjust
Home SLAM Processing Calibration Tools Help

@ 4 B | E

Load Real-Time Data Export Real-Time Data | Optimize Data | View Report | Export

Ca, c,

Registration GCP Check | GCP Adjust

Real-Time Data SLAM Post Processing SLAM Multi Session | SLAM Accuracy Check

Description

The function of GCP adjustment is to reduce the error within a certain range and improve the
absolute accuracy of the data. Before adjustment, you must import control points, select
matching points, set refine types, etc.
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Steps

Import control points and select matching points on the processing project nodes
after you have processed the project;

Select the processing project node, click "Main View->SLAM Processing->GCP Adjust,
(or right-click and select "GCP Adjust")

+ Copre
Home P ion  Calibration  Tools  Help
@ ®© © L [ &
Load Real-Time Data Export Real-Time Data | Optimize Data | Convert Data Fause Cancel | Registration | 6CP Check [GCP Adjust
Real-Time Data SLAM Post Processing SLAM Multi Session | SLAM Accuracy Check
Resources 8 X Trajectory 8 X 3DView
~ PointCloud(SLAM) SWEOML £|L% ¢|smor T
~ Projects
2024-04-04 0731
~ Processing

~ 2024-04-04 0731

3D 5#RAW#2024-04-04 0731

REFINET
v Reconstruction
~ Model
2024-04-04 0731 Mod
Vector

3D_1:#RAW#202:
3D_4:#RAW#20§4-04-04 0731

3D_2:#RAW#2024-04-0

t
4
A DWRAWY2024-04-04_0731

R

ot Lat: 43.8509351; Lon: 111500670

Output 5 x
©0For 40Waming © 2 Messages

© Message  2024-08-30 143458 [2024-04-04 0731] Loacing traectory..

© Message  2024-08-30 1435:00 [2024-04-04 0731] Trajectory loacing completed

Coordinate System: WGS84 / UTM Projection / 9F / 32N

Enter adjustment interface, you can set whether the control point participates in the
adjustment by modifying the point type. Software can automatically calculate the
residual, then you can click "Ok" after the setting is completed;

Project List: List Of Control Points
BIG d)2024-04-04 0731 Current Project:2024-04-04 0731
LL{Erocessed) - e (“;) Typei e Refine pointcloud(point cloud overall offset) @
[- Refine Point 0018
32 Refine Point 0.005
33 Check Point NA \
T
24 Refine Point  0.016 Z
1
[ Refine Point 0011 ___l_
y Y
I
1z X
[ g2
- X
Y
Algorithm Description: Algorithm refines point cloud position.The algorithm performs an ov 5
erall rotation offset on the point cloud,which is suitable for scenarios where there is a relative
< > position offset between the control points and the point cloud.When using the modified alg .,
Output Reports [ OK | Cancel |

After the adjustment is completed, refine points report and check points report will
be generated and saved in the refine project.
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Home  Processing  SLAM Processing  Reconstructi bratic Tools  Help
@ @ E E o © = (=3 <@
Load Real-Time Data Export Real-Time Data  Optimize Data Convert Data Pavse Cancel  Registration | GCP Check GCP Adjust
Real-Time Data SLAM Post Pracessing SLAM Muli Session | SLAM Accuracy Check
Resources 8 x Trajectory 8 x 3DView
~ PointCloud(SLAM) SWEOML £|£% 0|20 or
~ Projects

2024-00-08. 0731
v Processing - ;
- 20240000 0731 iy : 4-04_0731
Refine Mu—_—_osem—" i -

* Camera3 POS W00 ) S : . “
e vk maamn \3D_5:#RAW#2024-04.04 0731 A S
& Comera1 POS WB0%8 "\ §
© POS NE-UIe— 4
REFINE1
REFINE2

v 3D_1:#RAW#2024-
2024-04.04.0731 Mod 3D_4:#RAW#2)24-04-04 0731 <

3D_2:#RAW#2024-04-0¢
2024-04-04 0731

Vector

a1

ET Lat: 43.8510929; Lon: 111498570

Output 8 x
©0For 4 0Waming © 5 Messages

© Message  2024-08-30 143458 (2024-04-04 0731 Loading trajectory.

© Message  2024-08-30 14:35:00 [2024-04-04_0731] Trajectory loading completed.

© Message  2024-08-30 15:01:58 [2024-04-04 0731] Start refining

© Message  2024-08-30 15:02:29 [2024-04-04_0731{The GCP Adjust report has been gencrated. Please go to "E/CopreWorksp 04 0731/REFINE2/RefineReport” to check. ]

© Message  2024-08-30 150232 [2024-04-04 0731] Refine finished!

Coordinate System: WGS84 / UTM Projection / 9 / 32N

9.9 Mesh Modeling

Description
Build 3D models using built-in camera images and point cloud data.
Steps

Click "SLAM Modeling->Mesh Modeling" (You can also right-click on the achievement
project node or adjust node,then click "Mesh Modeling");

SLAM Processing UAV Reconstruction Calibration Tools Help

L )] B ® H @ G ol ")
Load Real-Time Data Export Real-Time Data Optimize Data View Report Export C 1 Registration GCP Check GCP Adjust | Mesh Modeling | 3DGS Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session ~ SLAM Accuracy Check SLAM Modeling

Select the project that needs to be modeled and click "Process";
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»  SLAM Mesh Mode
Result Project List
8 2026-02-20-170005(SN-0041)
Current Project: 2026-02-20-170005(SN-0041)
The estimated processing time for the current project: 2h8m22s.
Note: This mode must be equipped with a NVIDIA graphics card, minimum

configuration: 3050Ti series and above graphics card, Intel Core i7 and above
CPU, system memory of 32GB or above.

High Quality Mode |*| @

Camera Data: Built-in camera data exists Panorama image data exists
@ Automatically Load Model After Data Processing

Error: The current project does not have modeling permissions and cannot
be modeled, please uncheck it.

Multi Projects Fusion Modeling ®

Output Directory:  E:/CopreWorkSpace ‘ ‘

Disk E remaining space: 192.89 GB, estimate need 15.12 GB space

| Process H Cancel ‘

= After the Mesh modeling is completed, a model node will be generated. Right-click
the model node to load the model in the 3D view.

Home  Piocessing  SLAM Processing  Reconstiuction  Callbration  Tools  Help
& & i E o @ @ 0
Load Real-Time Data Export Real-Time Data _ Optimize Data Convert Data Pause Cancel  Registration | GCP Check GCP Adjust | Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session | SLAM Accuracy Check | SLAM Modeling
Resources 5 x 3DView
- test slom.solve algoritnm(sLA) | (L
Projects
~ Processing
2024-07-18-033014(5N-0
~ Reconstruction
* Model
~ 2024:07-18-033014(
©main

Vector

3D View  Trajectory

Qutput
©0Eror 4 0Warning © 2 Messages
© Message  2024-09-26 15:18:38 Loading model,

2024-09-26 15:18:39 //10.12.8201  slam solve L slam solve ) Model(1)/0SGB/Date/
main.osab fle load completed

© Message

Coordinate System: Relative
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Parameter description:

Modeling Mode: Compared with Normal Mode, the model built in High-Quality Mode is
more refined but takes longer processing time.

Left: High Quality Mode Right: Normal Mode

Modeling with a panoramic camera: |If you check the "Use panoramic image modeling"
option, the panoramic image modeling will be used, otherwise the built-in camera modeling

will be used. In most scenarios, the panoramic image modeling will have a better effect.

Automatically load the model after data processing: The model will be automatically loaded
after modeling is successful.

Multi-Project Fusion Modeling: After selecting multiple projects, you can check the option
for multi-project fusion modeling; the software will combine the selected project data to
construct a complete model. The current version only supports built-in camera data for
fusion modeling;

Fusion modeling project name: When selecting multi-project fusion modeling, you can set
the name of the modeled project.

Tips:

1. Modeling can only be used after enabling modeling permissions for RS10/RS7 devices in
the SmartGo software.

2. For RS7 data, SmartGo version 1.5.3 or later and firmware version 1.2.11 or later are
required

3. Modeling permissions for RS10 16 lines/32lines devices must be enabled in the SmartGo
software before you can use modeling;
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4. SLAM modeling must be equipped with an NVIDIA graphics card, recommended
configuration: 3050Ti series or higher graphics card, Intel Core i7 or higher CPU, and 32GB or
more system memory;

5. Modeling takes a long time, please be patient;

6. Modeling occupies a large amount of disk space, please ensure there is sufficient disk
space;

7. When using multi-project fusion modeling, please ensure there are overlapping areas
between projects.

9.10 3DGS Modeling

9.10.1 Software configuration requirements

Hardware Environment:

3DGS modeling function requires the computer to use an NVIDIA graphics card.

The recommended configuration is: 4090 series graphics card, video memory 24G and above,
memory 64G.

Minimum Requirements: 12G video memory, GeForce RTX 3080, 32G memory.

Supported graphics card types: GeForce RTX 3080, GeForce RTX 3080 Ti, GeForce RTX 3090,
GeForce RTX 3090 Ti, GeForce RTX 4060 Ti, GeForce RTX 4070, GeForce RTX 4070 SUPER,
GeForce RTX 4070 Ti, GeForce RTX 4070 Ti SUPER, GeForce RTX 4080, GeForce RTX 4080
SUPER, GeForce RTX 4090 D, A4000, A100, and NVIDIA RTX for some workstations.

Software Environment:

You need to download the 3D Gaussian modeling resource package through the
"About->Resource Package->Resource Package Downloader" function.

9.10.2 Data requirements

1. SmartGo version requires 1.4.1.2 and above, and firmware version requires 1.7.2 and
above. You need to enable the 3D Gaussian modeling permission of the RS10-RS series
device in SmartGo software before you can use 3D Gaussian modeling.

2. RS7 data requires SmartGo version 1.5.3 or later and firmware version 1.2.11 or later. 3D
Gaussian modeling can only be used after 3D Gaussian modeling permission for SLAM
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devices is enabled in the SmartGo software.

Register

Device authorization status Authorized Permanent
SLAM function authorization status Authorized Permanent

SLAM MESH modeling authorization

Authorized 2025-06-24
status

KSLAM 3DGS modeling authorization status Authorized 2025-06-24

SN 12517020005Q

Registration code Pre-code

3SaoyyMtt8v1zJ1J4mnjn8KyzKyeecM4jtyttSW3nUWbz T ThNATJ
aGDoZEhFhnrQxWAMmWpfyb4HhLk44GzMYnLj2zs8Vk2UTWPT
NZUp1CtPX4NithpKTY2vRpdg

3. 3D Gaussian modeling is only supported for external panoramic cameras in video mode:
Insta360 X4, Insta360 X5. And RS7 data captured in 3DGS Capture Mode on the SmartGo
acquisition.

Insta360

Connection:

Recording duration: 00:00:00

Capture mode Record

Timelapse

Connection method USB connection

Scan finished

X4 BAJTSB (54:78:C9:68:CF:CB)
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Device settings

Colored point clouds

Use camera

Low battery
warning (%)

Speech broadcast

Advanced settings

Shooting modes 30GS v

Real-time Point Cloud Results Mode Standard v

4. 3D Gaussian modeling requires an NVIDIA graphics card. Recommended configuration:
4090 series graphics card, video memory 24G or more, system memory 64G or more.

5. 3D Gaussian modeling requires one-click precision calculation of insta360 panoramic
images.

6. The recommended data collection time is about 30 minutes.

9.10.3 3DGS Modeling

Description

The model is generated by fusing SLAM point cloud data and insta360 image data, and only
the model output in .ply format is supported. Compared with Mesh modeling, 3DGS is more
realistic in visual effects, but it takes longer.

Steps

Click "SLAM Modeling->3D Gaussian Modeling" (You can also right-click on the
achievement project node or adjust node, then click "Gaussian Modeling");

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help
@ & ® B ® - @ & 90 @
Load Real-Time Data Export Real-Time Data Optimize Data | View Report | Export Cancel Registration GCP Check GCP Adjust Mesh Modelingd 3DGS Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session | SLAM Accuracy Check SLAM Modeling
Resources & X 3D View

Select the project that needs to be modeled and click "Process";

| 2026-05 Page | 183



CHCNAV

& SLAM 3DGS Modeling

Result Project List

[]2024-11-14-080258(moxing

n 2025-04-12-063931(SN-000D) Current Project: 2025-04-12-063931(SN-000D)
The estimated processing time for the current project: 55m56s.
Note:
1.This mode must be equipped with a NVIDIA graphics card,
recommended configuration: 4090 series and above graphics card, video
memory 12G and above, Intel Core i7 CPU of 12th generation and above,
system memeory 32G and above.
2.3DGS only supparts video stream data from external panoramic
camera: Insta360 X4/Insta360 X5.
3.The results of Registration do not support 3DGS modeling.

Camera Data: Panorama image data exists (Insta360 X4)
B Automatically Load Model After Data Processing

Output Directory:  E:/CopreWorkSpace/ty/Results | \
Disk E remaining space: 259.00 GB, estimate need 5.6 GB space

‘ Process H Cancel ‘

= After 3D Gaussian modeling is completed, a model node will be generated.
Right-click the model node to load the model in the 3D view.

Home Processing SLAM Processir

& o

Load Real-Time Data Export Real-Time Data

Real-Time Data

Resources & X Traje

W CHC_20250613143924(SLAM)
¥ Projects
2025-05-30-064356(5MN-003F)-=
- 2025-05-30-074401(SN-003F)jcf

s

¥ Processing
2025-05-30-064356(SN-003F)-=|
2025-05-30-074401(SN-003F)jcf
¥ Reconstruction
Meodel
¥ [3DGS Model
2025-05-30-004356(SN-003
2025-05-30-074401(SN-003
Calibration

Vector
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3DEHTRE 8 x

Parameter Description:

Automatically load the model after data processing: After the modeling is successful,

the model will be automatically loaded in the 3D Gaussian view.

Tips:

1. Modeling takes a long time, please be patient;

2. Modeling takes up a lot of disk space, so make sure there is enough disk space;

3. Modeling takes up a lot of GPU resources, so please do not run other software at the

same time.
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9.11 Registration

Home Processing SLAM Processing Calibration Tools Help

L L ® H|® - (2} (2 50 "]
Load Real-Time Data Export Real-Time Data Optimize Data View Report Export Cancel Registration GCP Check GCP Adjust Mesh Modeling 3DGS Modeling
Real-Time Data SLAM Post Processing SLAM Multi Session = SLAM Accuracy Check SLAM Modeling

9.11.1 Configuration requirements of the software

Multi-station splicing requires the computer to use NVIDIA graphics card, recommended
configuration of 3050Ti, and above, memory 32GB and above.

graphics card Settings:

Right-click on the desktop, select the NVIDIA Control Panel, click Manage 3D Settings->
Global Settings-> Set the Preferred graphics processor to a high-performance NVIDA
processor, and then select a separate graphics card in the OpenGL Render GPU column.

Select a Task..,

= 3D settings @ Manage 3D Settings

-.Adjust image seftings with previe|

Manage 3D set gs

" - You can change the global 3D settings and create overrides for specific programs. The overrides will be
anage Display mode
..Configure Surround, PhysX
[~} Display
Change resolution I would like to use the following 3D settings:

-.Adjust desktop color settings
Rotate display
View HDCP status
-.Set up digital audio
Adjust desktop size and position
Set up multiple displays Preferred graphics processor:
[=Video
Adjust video color settings
Adjust video image settings

Global Settings Program Settings

Windows OS now manages selection of the graphics processor.
Open Windows graphics settings

[ High-performance NVIDIA processor I

Settings:
Feature Setting
Background Application Max Frame Rate Off
CUDA - GPUs All
DSR - Factors off
DSR - Smoothness off
Low Latency Mode Off
Max Frame Rate off

Multi-Frame Sampled AA (MFAA)

[ OpenGL rendering GPU NVIDIA GeForce RTX 3050 Ti Laptop GPU v
S - B '

Shader Cache Size Driver Default

Texture filtering - Anisotropic sample opti... Off

Tostii Bl o O hize Alloaa,

@ Restore

9.11.2 Unified Coordinate System

Multi-site match can stitch the results of local coordinate system and projection coordinate
system.

When the projects selected are not in the same coordinate system, the following window
will pop up when entering multi-site match:
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22 Information X

Detection result show: there are projects in current projects that are not in the same coordinate system.You can select one base project,then other projects
that the distance form the base project greater than the threshold will be marked by red color.And push the "OK" button to unit these marked projects to the
base project coordinate system.Push the "Cancel" button to quit this operation.

Distance threshold: &) 1000.0|

Current project: @

Checked Project Name x v z Distance to base project
@] 2024-03-28-055142(SN-0016) 540798.412290  3372509.774564 27.503082
@] 2024-05-29-070152(SN-0016) -25.783181 -52.655898 14.758773
| ok | [ cancet|

First, select a reference project on the left and display it at "Current Project". The software
will calculate the distance between other projects and reference point. Among them, the
projects whose distance from "Current Project" exceeds the set "Distance Threshold" will be

marked in red.

Click "OK" to unify the red-marked projects to the same coordinate system as "Current
Project", which is convenient for subsequent manual and automatic stitching. Click "Cancel"
or close to exit this operation.

2 Information X

Detection result show: there are projects in current projects that are not in the same coordinate system.vou can select one base project,then other projects
that the distance form the base project greater than the threshold will be marked by red color.And push the "OK” button to unit these marked projects to the
base project coordinate system.Push the *Cancel” button to quit this operation.

Distance threshold: @ 1000.0

Current project: () 2024-03-28-055142(SN-001G)

Checked Project Name X ¥ z Distance to base project

[ ] 2024-03-28-055142(SN-001G) 540798.412290 3372509.774564 27.593082 0.0

O 2024-05-29-070152(SN-001G) -25.783181 -52.655898 14.758773 _

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page | 187



CHCNAV

9.11.3 Interplane introduction

1. The project list management interplane to control the status of the point cloud
corresponding to the current project;

2. Point cloud transformation operation interplane to rotate the selected point cloud in the
active view;

3. Crop operation interplane, control the crop plane state corresponding to the three views;

4. Main view, support browsing point cloud, including RGB, elevation, intensity rendering,
support opening crop operation;

5. Top view, support browsing point cloud under the top perspective, support the control of
the side view, support the keyboard " t " " | " key to move the crop plane;

6. Side view (east-> west), support browsing point cloud under the side view, support to
control the top view crop plane, support moving the point cloud on this view, support the

keyboard" " " | " key to move the current top view crop plane;

7. Side view (north-> south), support browsing point cloud under the side view, support to
control the top view crop plane, support moving the point cloud on this view, support the
keyboard" " " | " key to move the current top view crop plane;

9.11.4 Project List Management
The sidebar of the project list shows the current project state, which can control the

selection, display / hide, lock/unlock, color and location of point cloud. The project list
sidebar layout is as follows:
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@ Display / hide: used to control the display / hide of point cloud. When the point cloud is
hidden, the point cloud cannot be operated.

Color rendering: used to change the color of point cloud, click the color selection plane to
pop up, select the color and click confirm, the color of the point cloud will be modified.

¥F Zoom: used to center display the current point cloud in the view.

[ ]
&4 Lock: used to lock the current point cloud. After locking, the point cloud cannot be

edited.

Others: The point cloud object can be selected by using the left mouse button in the three
views or by clicking the list item in the project list. The selected point cloud will be
highlighted, and the point cloud transformation operation will take effect on the selected

point cloud.

9.11.5 Crop setting

There are three directions of cropping planes in the software, namely the top view, side view
(east—west) and side view (north—south). The top view cropping plane is displayed in the
two side views, and the two side view cropping planes are displayed in the top view, as

shown in the figure below.

Use the cropping plane to crop the point cloud, and only the point cloud within the cropping
plane range will be displayed in the three views.

The point cloud clipped by the cropping plane with the default color of purple is displayed in
the top view, the point cloud clipped by the cropping plane with the default color of green is
displayed in the side view (north — south), and the point cloud clipped by the cropping
plane with the default color of blue is displayed in the side view (east — west). The
functions of the buttons in the main view are as follows (as shown in the figure above):
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. Crop: click the button to turn on the crop plane. In the main view, hold down the Ctrl key
on the keyboard and press the left mouse button to select the center points of the three
cropping planes on the point cloud. After selection, the cropping planes are displayed in the
main view, and the cropping effect of the three views takes effect. Click the crop button
again, and the cropping planes are hidden in the main view.

@ Display / hide: used to control the display / hide of crop planes in three views. Where
the top view crop plane is shown in two side views and two side view crop planes are shown
in the main view.

Color rendering: used to change the color of the crop planes, click the color selection
plane, click to select the color confirmation, the crop plane color will be modified.

¥F Zoom: used to center display the current point cloud in the view.

;Q Crop setting: parameters to modify the crop planes, including the current thickness of

the crop plane and moving step. After clicking the crop setting, the setting page shown in the
following figure will appear:

% Dialog

X
Clip box thickness{m): 2.00 i‘
Clip box move step(m): |0.10 i‘

‘a‘ ‘ Cancel ‘

The complete operation process is as follows:

1. Open the cropping plane in the main view;
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2. Use the Ctrl + left mouse button to select the current crop center point in the main
view;

3. Control crop planes display / hiding, and crop settings;

4. Control crop planes in the three views to view the point cloud;

9.11.6 Crop plane operation in three views
The crop plane can be operated in the three views. The following figure shows the crop plane

of the side view (north — south) and the side view (east — west) in the top view and the
cropped "east — west" and "north — south" point cloud views.

Note: Change the position, thickness and direction of the top view cropping plane in the two
side views, and change the position, thickness and direction of the side view (east — west)
and side view (north—south) cropping planes in the top view.

When the top view cropping plane is changed in the side view, the real-time cropped point
cloud is synchronously updated in the top view. Similarly, when the side view (east—west) is
changed in the top view, the real-time cropped point cloud is synchronously updated in the

side view (east—west).
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The cropping plane is a rectangle in a two-dimensional image. The center of the rectangle is
the center of the view, and the direction from the outer circle to the center is the viewing
direction. When the cropping plane is moved and rotated, the corresponding cropped view
will move with the cropping plane, and the center of the cropped view will always be aligned
with the center of the cropping plane.

Basic operation:

1. Move the cropping plane: left click the cropping plane to highlight, and then drag the
cropping plane through the mouse;

2. Move the cropping plane: move along the vertical direction of the cropping plane, and
the upper and lower direction keys of the keyboard correspond to the front and rear
perspective direction of the cropping plane.

3. Rotate the cropping plane: in the current view, press Ctrl and left click to select the
cropping plane to highlight, drag the mouse around the center of the current view, and the
cropping plane will rotate along the direction of the mouse;

4. Modify the thickness of the cropping plane shortcut key: mouse click to a crop plane, the
crop frame highlighted, ctrl + mouse wheel slide up and down to modify the width of the
crop plane.

9.11.7 Point cloud transformation operation

The software can move the point cloud by using the left mouse button in three views, or by
clicking the point cloud transform button. The layout of the point-cloud transformation
sidebar is as follows:
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Shown above is the point cloud transformation sidebar.
1. Displays the current active view;

2. Point cloud rotation button. Click the rotation button, rotate left or right with the center
of the point cloud as the origin, and refresh other views synchronously;

3. Point cloud translation button. Click the translation button, and the point cloud shifts
with the value in the input plane. The value in the input plane range from 0.01 to 99.99 m.
The translation direction refers to the coordinate axis xyz in the view, and the other views are
refreshed synchronously after translation.

Move the point cloud shortcut key operation: use the left mouse button in the three views to
select the point cloud to move the current selected point cloud location. The complete
operation process is as follows:

1. Set up the crop plane in the view;

2. Display / hide the cropping plane in the setting to facilitate the transformation operation
of the point cloud;
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2. Lock or hide the point cloud that is not operated in the project list, select the point cloud
to be transformed, move the point cloud with the left mouse button in the three views, or
click the point cloud transform button to transform the point cloud.

3.After the point cloud transformation is completed, click the "Save" button to save the
current transformation operation to all the point clouds. The Reset button can reset all point
clouds to the last initialization state.

9.11.8 Rough check of match accuracy

After manually match the point cloud, you can use the measurement tool to roughly check
the match accuracy. If the accuracy requirements are met, click "Save" to save all current
point cloud states, then return to the CoPre main page, click "Data Convert", and save the
matched results in the corresponding output directory.

Rough check of accuracy operation steps:

1. Click the measurement button € of the three views to activate the measurement
function. After activation, you cannot use the left mouse button to drag and move the point
cloud in the view.

2. Click two points on the view, and the distance between the two points is displayed in the
lower left corner of the view.

3. Click the measurement button 69again to turn off the measurement function.
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Distance: 0.694 m

9.11.9 Automatic Optimization

After rough manual matching, you can use the automatic optimization function for fine
matching.

Notes: () Before using automatic optimization, check the overlap and accuracy of the point
clouds between the projects to be matched. The automatic optimization effect is good only
when the overlap of the point clouds between the projects to be matched is greater than
30% and the manual matching accuracy is less than 10cm, otherwise the accuracy after
automatic optimization may deteriorate. 2 When running automatic optimization, the
current point cloud state will be automatically saved. (3) Automatic optimization only
supports two-by-two matching. When matching multiple projects, you need to run
automatic optimization repeatedly.

Operation steps:

1. Click "Automatic Optimization" and select a reference project and a conversion project.
After optimization, the point cloud of the reference project will not change, and the
optimization results will be applied to the conversion project.

2. After the optimization is completed, check the optimization effect. If the requirements are
met, click "Automatic Optimization" again to automatically optimize the remaining reference
projects and conversion projects; if the requirements are not met, click "Reset" to return to
the state before optimization, use manual matching to make adjustments, and then
automatically optimize again.

| 2026-05 Page | 195



CHCNAV

21 Select projects X

Please select one base and one transformed project.Before optimize,the current state of the base project and
the transformed project will be saved.After optimize,the optimization result will apply to the transformed
project.And you can check the optimization result precision,then save the optimization result by clicking the
"Save" button,or discard the optimization result by clicking the "Reset" button.

Attention:
Please ensure the point cloud data of the two projects using automatic optimization have an overlap area of
no less than 30%,and the manual stitching accuracy is approximately 10cm.

Project Name Base Project Transformed Project
2024-06-07-gs-indoor(SN-0013) 0 O
2024-06-07-gs-indoor2(SN-0013) O O
2024-06-07-gs-indoor3(SN-0013) O O

10 Calibration

Calibration aims to reduce installation errors that occur during the production, assembly, and
actual installation of LiDAR products, as well as to confirm the internal parameters of the ca

mera.

The automatic calibration feature in CoPre can be used to correct the placement parameters
of the LiDAR and camera. When there are changes in the device parameters or the device ha
s not been calibrated, it is necessary to use the calibration function to calibrate the device.

10.1 Calibration precautions

10.1.1 Calibration equipment requirements

1.List of devices that support calibration:
The following combination format is "Device name: Device combination type":

Insta360 device (with RS10/RS30):

CHCNAV COPRE 2 USER MANUAL | 2026-05 Page | 196



CHCNAV

Supported camera types: Insta360_X4, Insta360_X5, Insta360 ONE_RS

UAV:

AA15: AA15, AA15+C5, AA15+C30

AA10: AA10

AU20: AU20, AU20+C5, AU20+C30

AU1300: AU1300, AU1300+C5, AU1300+C30
CAR:

AU20: AU20+AP5, AU20+AP5-L, AU20+AP5-L(SLAM), AU20+C-Type, AU20+AP7 Single
head(Ladybug series), AU20+AP7 Dual head(Ladybug series)

AU1300: AU1300+AP5, AU1300+AP5-L, AU1300+AP5-L(SLAM), AU1300+C-Type
2.Computer requirements:
Graphics card: only supports NVIDA graphics card.

memory: minimum 16GB, recommended 32GB or above.

10.1.2 POS requirements

Insta360 device (with RS10/RS30):
Insta360 devices (with RS10/RS30) have no POS requirements during calibration.
Other devices:

Calibration requires POS to achieve a certain level of accuracy. If the deviation is large, it may
result in inaccurate results. The following are recommended POS indicators:

1.The total number of post-processing fusion satellites: >24
2.Post processing fusion Q-value ratio (Quality Factor Plot): >99%
3.Post processing fusion position accuracy: EAST <<0.02 North <<0.02 height <<0.02

4.Post processing fusion pose accuracy: heading << 1.2arcmin pitch < 0.48arcmin Roll <
0.48arcmin

5.Post processing fusion forward and backward position accuracy EAST: EAST <<0.02m North
<C0.02 height <<0.02
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6.Post processing fusion forward and backward attitude accuracy heading: heading <
0.3arcmin pitch<<0.3arcmin Roll<<0.3arcmin

The above data can be viewed by right clicking on the original project and selecting POS
accuracy curve after the completion of project Pos calculation.

10.1.3 Calibration site requirements

Insta360 device (with RS10/RS30):
1.Requirements for calibration site

(D When collecting data, the device should be placed on a stable platform, about 1.2 meters
above the ground, and collected statically for more than 90 seconds.

@ During the collection process, try to avoid moving objects (such as pedestrians or moving
vehicles) to avoid affecting the accuracy of calibration parameters.

As shown in the following figure:

=1.2m

Other devices:
1.UAV requirements

Choose an urban area with houses and urban roads, with an open location (no obstruction,
no high-voltage lines, no sources of interference, and houses accounting for about 50% of
the entire survey area).
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2.Car requirements

(D Capable of conducting device satellite search, and the number of satellites displayed is
greater than 18.

) Choose an urban area with houses and urban roads, preferably at intersections,
supporting surrounding areas, and a sufficiently long road distance.

3.Temporarily unsupported venues

UAV not supported: areas lacking features such as vegetation, water bodies, and fields
account for more than 50% of the measurement area
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Car not supported: only positions with back and forth or single trajectories, high buildings,
elevated buildings, trees and other obstructions, open environments without characteristic
information such as street lights, utility poles, and markings (such as rural intersections)

10.1.4 Calibration route requirements

Insta360 device (with RS10/RS30):
No route requirements.

Other devices:

1.UAV

Before and after data collection, it is necessary to remain stationary in an open position for 3
minutes, starting with the character "8", to ensure that each airstrip can scan the house as

much as possible.

Flight height: 150m

Speed: 7m/s

Laser overlap rate: >50%

Camera overlap rate: heading 80%, lateral 80%
Trajectory length: 300-500m for a single straight route.
Trajectory quantity: 3-6 horizontally and 3-6 vertically.

Examples of these routes are shown in the following figure:
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2.Car

Before data collection, it is necessary to remain stationary in an open position for 3 minutes.
Start running a straight line of 50 meters and then wrap around 8 characters. After data
collection is completed, wrap around 8 characters again and remain stationary in an open

position for 3 minutes

Speed: around 40km/h

Try not to stop at intersections, and there should be no interruptions or turns in the middle

of the zigzag route

Examples of these routes are shown in the following figure:

SATPIIATER ap e LRSS W 0T, eenren, 'y

o
T g

%

CHCNAYV COPRE 2 USER MANUAL | 2026-05

Page | 201



CHCNAV

10.1.5 Single Lens Calibrate Instruction

10.1.5.1 Calibration Equipment Requirement
AP7+AU20+Ladybug

10.1.5.2 Data Acquisition Requirement

1. Scene Selection: Choose an open intersection with clear marking lines (no
stratification within single- /dual- head data). Each camera must capture ground
marking lines (not necessarily simultaneously, but during straight driving).

Point Frequency: Maximum point frequency.
Weather: Sunny with sufficient illumination, but not overly strong light (morning
is preferred).

4. Vehicle Speed: No more than 10 m/s, 5 m/s recommended to ensure point cloud
density.

Camera Shutter: 0-1800 us to ensure clear, non- blurry images.
Capture Interval: One photo every 3—5 meters.

10.1.5.3 Photo Selection Requirements

1. Photos must not be blurry, streaked, stained with watermarks, too dark, or
overexposed.

2. Photos selected for each camera shall contain as clear and abundant ground
feature lines as possible; such lines shall not be concentrated only in one area of
the photo.

3. Select photos taken during straight driving; do not use photos taken at turns.

Do not use photos captured when the acquisition vehicle is stationary (e.g.,
waiting at a red light), as POS may jump when stationary.

5. Minimize interference from other vehicles near the acquisition vehicle in the
photos.

6. Do not select the first few or last few photos (to avoid missing corresponding
point cloud data).

7. Corner points of marking lines shall be positioned near the center of the photo
as much as possible, not at the edges.

8. Prefer clear arrow marking lines over zebra crossings.
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10.1.5.4 Examples of Incorrect Photos

1. Photos must not be blurry or exhibit streaking (Photos where corners cannot be

manually selected cannot be resolved by algorithms either).

Blurred photos with streaks

Normal photo taken at the
same location

2. No water stains allowed in photos
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3. The markings in the photo must not be blurred.

4. Photos should not be too dark or have strong reflections.
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5. Do not choose photos with alternating light and shadow.

6. Avoid placing marker line corners at the edges of the photo.
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7.

The corners of the marker lines should not be positioned too close to the data collection
vehicle or surrounding vehicles.

10.1.5.5 Recommended Photos for Each Lens
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Lens Recommended Photos Notes

The marking lines shall
be numerous, clear,
and evenly distributed
across all areas of the
photo.

Lensl Particular attention

shall be paid to
interference from the
vehicle head on the
marking lines (do not
be too close to the
corner points of the

marking lines).

Arrow marking lines are
Lens2

preferred.
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Arrow marking lines are
Lens3
preferred.

Arrow marking lines are
Lens4
preferred.
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Lens5

® When the arrow
marking lines are not
clearly distinguishable,
you may select a
clearly visible zebra
crossing whose corner
points are located in
the middle of the
photo.

® Particular attention:
photos must not be
taken in
curved/turning areas.

10.2 How to calibrate

Insta360 device (with RS10/RS30):

1.Load the raw project and data.

2.Click on the "Calibration" menu, then click on the calibration button.

3.Select the raw project to be calibrated in the pop-up interface, and Insta360 calibration

(with RS10/RS30) only supports camera calibration (uncalibrated devices will be checked by

default when the window is opened).

&' Calibration

Raw Project

| 2025-01-07-040242(SN-001 B)l

Settings

default

| TR | point cloud filter setting

Solve Point Cloud @ [ Filter Setting |

Output path: [2 20250121193643/Results | [ ... |

| ok H Cancel \

4 After all settings are completed, click confirm to start automatic calibration. The calibration

time is affected by the amount of data and usually lasts for 3 to 5 minutes or more.
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5.Waiting for the calibration process to end, a calibration node will be displayed in the

current task list, where you can view the calibration results.

Other devices:

Resources F X

¥ CHC _20250121173703(SLAM)
¥ Projects
2025-01-07-040242(SN-001B)
Processing
¥ Reconstruction
Model
¥ (Calibration
v 2025-01-07-040242(SN-001B)
Camera4 POS IEIDDSGEN
@ pOS IEODSE——

Vector

1.Load the raw project and data.

2.Click on the "Calibration" menu, then click on the calibration button.

3.Select the raw project to be calibrated in the pop-up interface, and generally select all
calibration methods (the uncalibrated devices will be checked by default when opening the

window).

s Calibration

Raw Project

[] @@2022-04-13-021920 [ ] Laser calibration
@@2023-05-09-070227
[] @@2023-05-12-085549
[] @@2023-12-04-050929 Solve Point Cloud @® | Filter Setting |

Settings

[ ] Camera calibration

Output path: | D:/1/102E/Results

OK

| [ Cancel |

4 After all settings are completed, click confirm to start automatic calibration. The calibration

time is affected by the amount of data and usually lasts for 10 to 30 minutes or more.

5.Waiting for the calibration process to end, a calibration node will be displayed in the

current task list, where you can view the calibration results.
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Resources & x Trajectory 8 x
¥ Calibtest

¥ Projects
@@2023-11-24-015423

............ seececveccesse,,
Processing
¥ Reconstruction
AT :
.
DOM .'
)
.
.
]
.

Model
¥ Calibration
¥ @@2023-
®© PO!
Vector

Display Trajectory
Save Calibrate Params

Export Result

Open Export Directory
Remove
en Directo

Lat: 30.4551140; Lon: 114.4631795

Attention:

Under the current process, when calibrating a camera separately, it is necessary to ensure
that laser calibration has been completed, otherwise the accuracy of calibrating the camera
separately cannot be guaranteed.

10.3 How to save parameters

After the automatic calibration is completed, the calibrated parameters are saved in the
calibration project. After manual inspection and confirmation of good calibration results, the
calibration parameters can be updated to the original project using the "Apply Param" tool.

Steps:

1.Select the target calibration project, and then click the "Save Calibration Parameters"
button in the calibration menu.

2.Select the project to apply the parameters in the pop-up window.

3.After entering the calibrator, click Apply to save the calibrated laser and camera
parameters from the calibration project to the selected original project.

Attention:

The software will automatically recognize the data in the original project list and the
equipment SN of the selected calibration project, and automatically select projects with the
same SN.

If the calibration parameters currently used do not match the equipment of a certain project,
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the software will display a red prompt.

roject Name Device Scanner_ SN Camera SN

@@2023-10-31-091740. AAI5 + C5 5200999064 212319115

Projects That Apply Current Calibration Parameters:

Project Name Device Scanner SN Camera SN
B ©©2023-10-31-091740 AAT5 4 C5 5200999064 212319115

Calibration Personnel 8 Export Report

[ Apply || Cancel |

10.4 How to update device parameters

The update calibration parameter function can update the parameters from the raw project
to the device, usually used after saving the calibration parameters.

Steps:
1.Connect the device disk and click the "Update Parame" button in the calibration menu.

2.Select the parameter selection method in the pop-up window, and then select the raw
project from the disk based on the parameter reading method you have chosen. After
selection, the information of the currently selected project will be displayed at the top of the
interface.

3.Click the connect button, the software will connect to the device and display the current

device information.

4.Enter the calibrator and click Apply to update the parameters of the selected raw project
back to the device.

Attention:
Insta360 device (with RS10/RS30):

If using CP files for SLAM devices when selecting parameters, you need to find the CP files in
the Camera4 folder.

Other devices:
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If using EP and CP files when selecting parameters, you need to find the EP file in the
Scannerl folder and the CP file in the Cameral folder.

» Calib Param Update
i jectLi Update Param Device information corresponding to the original project
@@2025-02-20-030009 Choose Param
: Device Name Scanner SN Camera SN
Select original project AUZ04+APT <270200003 224466084

O Advanced Settings

B Laser Parameter Settings
EP File Path:  iesults/@@2025-02-20-030009/AUTOCALIB/Scanner 1 /AutoCalib/s270200003 _calibed EP | select
B Camera Parameter Settings

CP File Path: Jdl:u,a’Resulls,-"@@}.‘ﬂf:‘S-02-20-0300091AUTOCAUS.-"Stdrmel‘I,-"Cdnleld_Culib.-l‘CdIibed_Cp.(P select

_| Single Lens Parameter Settings

Select updated parameter file

- : Device information
Connect Device »

Scanner SN Camera SN
Connect

Enabled after parameter setting Calibrator

10.5 How to rollback the raw project calibration parameters

When updating the calibration parameters of the raw project, the software will record the
previous parameters locally. The calibration parameter fallback function can be used to view

the historical calibration parameters of a certain data.

If the current calibration parameters are not as effective as the previous parameters, the
software also supports using historical parameters to update the current calibration
parameters.

Steps:
1.Click the "Calibration Param Rollback" button in the calibration menu.

2.Select the project to be viewed from the list of projects on the left, and the information list
on the right will display the historical parameter information of the corresponding project, as

well as the corresponding calibration personnel, calibration time, etc.

3.Check one of the historical information, enter the operator information, and then click on
the update parameters in the bottom right corner of the interface.

4.The current laser parameters in the list will be modified to the selected information, and a
record will be added to the historical information. At the same time, the corresponding EP

and CP files of the original project will also be changed accordingly.

Attention:
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The laser parameters and camera parameters are saved separately. The laser parameters are
viewed and saved on the laser information page, and the same applies to the camera page.

10.6 Check fail

If there are still issues, please save the "Logs" folder under the
"C:\Users\Public\Documents\CoPre" path and contact technical personnel/after-sales for
assistance.

The path diagram is as follows:

> IEEBRN » ZASHBREER (C) » P » 2 » L8N » CoPre »
Al_txt_debug
CoordDataBase
CoordinateSystem
CoordInfo
DefaultCoordinates

DefaultParameters

Logs
# CalibrationParamDB.db
# CloudBaseTask.db
| CoPre.conf
& globalSetting.xml

L language.xml

| mwtiles.db3
pano_general_logger

1/ recentOpenFileRecords.txt

11 Reconstruction

This chapter describes the main process of reconstruction. These include AT, Mark, DOM,
and Model

% £ L—I| gl

AT Mark DO Model

Reconstruction

11.1 Aerial triangulation

Description
The image results generated by processing module can do AT processing, which can be used
for GCP mark, DOM building and model building.
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Steps
= Select the result node generated in the preprocessing module (needs to contain
image data), click “Reconstruction -> AT”.

= The AT dialog box will pop up, as shown in the figure below, select the scene.
= Set the plane and height accuracy respectively.
= Click OK to start the AT processing.

s AT

Scene

City ]

POS Accurancy

Plane Accuracy(m): Height Accuracy(m):

| oK | | Cancel |

= During the AT processing, the progress bar will be displayed below the result node.
When the progress bar reaches 100%, the AT processing is completed, and the
corresponding AT node will be added to the Resources.

Resources 5 X

¥ CHC 20220805204143
¥ RawWorkspace
¥ @@2021-04-28-021544
W RESULT
AT I

PreprocessWorkspace

¥ Reconstruction

-1

AT 2022-08-24-140704

= After the AT processing is completed, you can right-click the AT node and select
Show Connection Point to check the matching of the image track and image after AT.
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Loyout [ Resources I Trsjectory
23 Viewer oupt  Eace
Wind
X GCP Management s x
import GCP ]
Query |
Name(iD) | Selected | Eror | Totl | Type]
DOM _2022-08-08-160725
v Model
Model 2022.08.08-162404
uput s
@ 0kror A 0Warring @ 2Messages
© Message  2022.08-28 14:26:56 [AT_2022-08-24-140704) Loading matched poins.
© Message  2022.06-24 142457 [AT,2022-08-24-140704] Loading matched points completed
5GP picwre Matched Paint Check_|
AT Optimization ]

Notes
The image POS after AT is displayed as green color, and the image matched points are

displayed as RGB color
After the AT is completed, you can right-click the AT node and select “AT Report” to

view the AT report.

FreprocessWorkspace
¥ Reconstruction
v AT
W AT 2022-08-24-140704
@ Matched Points

|
Display Matched Points

Remaove

¥ DOM
DOM_2022-08-08-1607 | AT Report
¥ Model DOM

Model_2022-08-08-162 Madel

Open Directory
:

11.2 GCP Mark

Description
Import the image control points and mark the image, can optimize the AT and improve its
absolute accuracy.
Steps
Select AT node, click "Reconstruction -> Mark".

-7 _I_ \, _~_| f- T
et s T -

AT Marlk DOoM Model

Reconstruction
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= Import control points in the GCP Management view, you can see the total number of
pictures corresponding to the control point.

GCP Management

( Import GCP il Add Gep
Query: |
Mame(ID} Selected  Error Total Type 2%
] Bx0s 0 0 10 Refine Point
[] exos 0 i} 15 Refine Point
[ Bx07 0 o 14 Refine Point
[ Bxo0a 0 0 25 Refine Point
] exog o 0 25 Refine Point
[ Bx10 0 0 25 Refine Point
O ex11 0 0 25 Refine Point
O Bx12 0 i} 20 Refine Point
= Double-click the control point need to be marked, the software will load the pictures

thumbnail corresponding to the control point.

Thumbnail g2 X

000112 000113 000114

000115

000116 000117

000118 000119

138

000120

= Click to select a picture in the thumbnail window, the selected picture will be loaded
into the Mark View, use "Ctrl + left button" to mark the point.

Mark View 8 X

= After a picture has been marked, the checkmark at the corner of the picture will turn
green, indicating that the picture has been marked.

Thumbnail g2 X

000112 000113 000114 000115 000116 000117

000119

'

000120
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= After the control point marked more than two pictures, the number of marked
pictures and the marked error will be displayed in the control point list, and the
control point will be automatically checked

GCP Management g x
( Import GCP i Add GCP |
Query: | |
MName(ID) Selected Error  Total Type A
[ Bxo05 0 0 10 Refine Point
o 0 |15 Refine Paint
0 0 14 Bafine Doint
2 0.46 25 Refine Point I
0 0 25 Refine Point
o 0 25 Refine Paint

Notes
Only the checked control points will participate in the Aerial triangulation optimization.

= When all control points are marked, you can click “AT Optimization” to optimize the
current AT node.
( GCP Picture |[ Matched Point Check |
[ GCPMatch || AT Optimization ||

11.2.1 GCP Match

Description

During the GCP marking. If more than two pictures are marked, the software will predict the
position of the control point on unmarked picture. If the predicted location is very accurate,
you can use the “GCP Match” function to automatically mark the unmarked pictures.

Steps

= After marking more than two pictures, the control point position of other pictures

will be predicted.

000112 000113 000114 000113 000114

000119

Click the “GCP Match” button, the software will automatically check all the pictures
without marked.

Thumbnail s x |02

000114 000115 000116 Oena

scocococococoooo oo
=
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= If you find that some pictures have inaccurate marked results, you can click the check
mark of the picture thumbnail, the green check mark will turn black, indicating that
the picture will not participate in the AT optimization processing.

Thumbnail 7 X

000113 000114 000115 000116

11.3 Build DOM

Description
DOM result is generated from image data, which can be generated at the AT node.
Steps

= Select AT node, click "Reconstruction -> DOM".
AT Mark Do Maodel
Reconstruction
= Set the relevant parameters in the pop-up window, click OK, the software will start

DOM processing.
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Mode Settings

© High Quality It takes a long time to output good and high-quality results.
DOM Settings

© Adaptive Resolution

() Custom Resolution (m): 0.05

Output Path:  onan/AA9/@ @2025-05-19-024604/CHC_20250623192038/Results | . \

[ OK H Cancei‘

= DOM setting: If you check adaptive resolution, the software will automatically
calculate the resolution of the DOM, if you check custom resolution, the software

will output the DOM according to the set resolution.

= After the DOM processing is completed, the corresponding DOM node will be
generated. You can right-click the DOM node to select load DOM, and the software
will automatically load the DOM data corresponding to the current node.

& = .0 & W W [D Fwew  [BReuwce STojeoy
D30 Viewer  Goup (e
Window

Wizsrd  Create  Open Hitory  Closs Coordinste  Import Remove  Info
Task Project

5 X GCP Management

Resources & X 3D View

¥ CHC_20220805204143 =
¥ Ranlorkspace

v ©@2021-04-28-021544
RESULT

o |
v oom
i —
@ DOM _2022-08.08-15{
¥ Model |
Vodel 2022.08.08- 162404

CHCNAV COPRE 2 USER MANUAL | 2026-05 Page | 220



CHCNAV
11.4 Build Model

Description
Model result is generated from image data, can only be generated at the AT node.

11.4.1 Reconstruction

Steps
= Select a AT node, click "Model".
A * - £
FEN 1 E
&b - I'H gl
AT Mark DOM Model
Reconstruction
= Set the relevant parameters in the pop-up window, click OK, the software will start
Model processing.
Data Source
Lidar mage
Mode Settings
(® High Efficiency For generating result qucikly, the effect of building & water area will be poor relatively.
(O High Quality For generating the quality results need more time.
Tile
Adaptive Tile Size
@ Custom Tile Size (m):
Select Interest Area
(@ All Area
() Select Area
\
[ Output DOM
() Advanced Settings
Output Path: | Gy/Wizard-AA10/Results | ‘ |
[ ok |[ cancel |
= Model settings: Including tile settings, coordinate origin settings, block settings, and
output DOM.
= Data source: Select according to the corresponding data, Lidar can be checked,
image data source is required;
= Tile: There are two methods: adaptive and custom. When "adaptive" is checked, the

software will automatically calculate the appropriate tile size according to the
current remaining memory of the computer. When "Custom" is checked, the
software will calculate the required memory consumption according to the current
size of the tile and click the "Confirm" button on the right.
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= Output DOM: When building model, you can output DOM incidentally. When
checked, the DOM data will be output after the model is built.
= After the Model processing is completed, the corresponding Model node will be

generated. You can right-click the Model node to select load Model, and the
software will automatically load the Model data corresponding to the current node.

Task Project Window

v CHC 2020805204143

¥ Rawlorkspace
v ©02021-04-28-021544
RESULT

AT 2022-08-24-140704
v bom
DOM_2022.08-08-160726
¥ Model
v Model 2022052416144
© main

30View  Trajectory View

11.4.2 Reprocess

Steps

= Click "ReModel” on the model node
Resources & X Trajectory View
¥ AU20-21mm 2 OK @ C_

¥ Workspace
¥ @@2022-08-27-035838
RESULT
@@2022-08-30-081946
Processed Workspace
¥ Reconstruction
¥ AT
AT _2022-12-08-195547
DOM
¥ Model

Model_2022-12-08-2021n2
Load Model

Remove

ReModel

Open Directory

Notes:
The modeling data needs to be reloaded after remodel.
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12 Tools

Home Processing Reconstruction Tools Help
1 & e m g %
Data Copy Data Check POS Optimize Points Optimize CS Manager Mask Ortho Color
Utility Tools

12.1 Data Copy tool

The data copy tool can automatically copy raw data from the device.
Steps:

Different devices have different data storage disks. For details, please refer to the user
manual of the actual device in your hand.

=  Connect the data storage card with card reader to the computer, the computer will pop
up disk ALPHA_SYS.

ALPHA SYS (E2)

|
"y 294 GBAJH, £ 29.7GB

=  Connect the camera to the computer with the type-C cable, the computer will pop up
two disks: CAM_M and CAM_SYS.

CAM M (K] CAM SY5 (L)
- -
= Click “Tools->Data Copy” ;
Home Processing Reconstruction Tools Help
8| s 3 % g W %
Data Copy| Data Check POS Optimize Points Optimize CS Manager Mask Ortho Color
Utility Tools

=  Select the corresponding parameters:
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Data Copy
Type AU20 T 1 Reload
SN 509999020037 [} Format
Connect failed
[71, USB Exit

Carrier UAV_BB4

Project
[ Select All

Select Carrier

Type AU20

SN 509999020037

Carrier UAV_BB4

ok

Output:

0%

Picture number: Collect time(min): Missing picture number: Missing POS number: Shutter: New

=  For current AU20, AlphaPano and AA10 units, please manually select the mount carrier

before data copy.

Project
g Select Device:
£} @@2023-05-20-041640(884) S =
Module3: c5 v
| Batch Setting |
[ Finish |
= If you have selected the user defined carrier type option, you need to manually set

the parameters.
= Set parameters as shown below.For details, please refer to the user manual of the
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actual device in your hand.

User Defined

Carrier Type: Ground Vehicle ¥ Carrier Name:

Lever Arm Offset (Sensor Measurement Origin to Antenna Phase Center;Unit: meter)
Tx: 0.0000 Ty: 0.0000 Tz: 0.0000

Body to Sensor rotations(Rotate Body into Sensor Measurement Origin;Unit: degree)
Flight/Travel direction to A-port direction: Same v

A-port to the horizontal direction rotation(Downward is
positive, upward is negative)

Please refer to the hardware device user manual for details

EBEEED

= After setting up, you can check the project data of the device in the data column on
the left. Select one or multiple sets of data, and you can see the corresponding
camera, laser and GPS data on the right side.
re AR SYSTEM 16568 is available LIDAR 16568 is available CAMERA  10.52GB is available L Relnad
—_ . | r — B Format
Carrier UAV_M300 - [ usB Exit
Profedt Camera  Scanner  POS
[ select All
@@2021-04-28-023807 2
@@2021-04-28-021544
DSCQ - DSC00062 DSC00063
A - :
DSC00069 DSC00070 DSC00071 DSC00072 DSC00073 v
— )
Picture number: 447 Collect time(min): 20.9 Missing picture number: 0 Missing POS number: 0
Notes
=  Double-click on a photo to view the current photo.
n

Create the directory and select the copy path.
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@@2021-04-28-023807
@@2021-04-28-021544

DSC00062

DSC00065

DSC00070

Type  AA450 &
B SYSTEM 1.65GB is available LIDAR 1.65GE is available CAMERA 10.52GB is available Lt felasd
SN E042116048 2| Format
Stored: 923,can store: 1078

Carrier UAV_M3200 - [, USB Exit

Project
Camera  Scanner ~ POS
[ select All

Picture number: 447 Collect time(min): 20.8 Missing picture number: 0 Missing POS number: 0

DSC00063

[ i
DSC00073 v

= Click the copy button, CoPre will automatically copy the selected sets of data.

DSC00065

[
DSC00070

DSC00069

b AA450 &

e : SYSTEM 1.65GB is available LIDAR 1.65GE is available CAMERA 10.52GB is available Lt felasd
SN cos2iisodn I N B Formet

Stored: 923,can store: 1078

Carrier UAV_M300 - [, USB Exit

Project
Camera  Scanner ~ POS
[ Select Al
A
@@2021-04-28-023807
@@2021-04-28-021544
DSC00062 DSC00063

Output: [E/TEST

Picture number: 447 Collect time(min): 20.8 Missing picture number: 0 Missing POS number: 0

= After all sets of data are copied or the storage space is insufficient, you can click the

format icon in the upper right corner to format the disk.
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Type AA450

SN E042116048

Carrier UAV_M300
Project
[ Select Al
@@2021-04-28-023807
@@2021-04-28-021544

Format

SYSTEM
ALPHA LAS(L:/)

LIDAR
ALPHA_LAS(E/)

CAMERA
ALPHA_CAMU:)

Please select disk to format

1.65GE is available

- I

1.65GB is available

-2 I

10.52GB is available

10.52GB is available

Picture number: 447 Collect time(min): 20.8 Missing picture number: 0 Missing POS number: 0

* Reload

[, USB Exit

DSC00063

DSC00073 v
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12.2 Data quality check

Description

Used to detect data loss and jump of Lidar and IMU, and detect whether the images are
missed.

Steps

= Click "Tools—Data Check”, the data check window will automatically pop up;
|_Import | [ Lidar Data [] camera Data [ IMU Data [ Check |

= Click “Import” button to import the data to be checked;
|_Import | Lidar Data Camera Data IMU Data [ Check |
QAT111111TI\@@2023-03-28-083456\@@2023-03-28-083456 \‘ EE]

] Check the items to be checked, including Lidar data, camera data and IMU data,then

click “Check”button.
= Wait until the progress bar reaches 100%, click Eb can open the “Source Data

Quality Report”, as follow:
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Source Data Quality Report

2023-03-30 11:09:43

1. Project Summary:

Project Name @(@2023-03-28-083456

Collect Time(min) 19.124

2. Camera Statistics:

Camera Number of Images Number of Trigger Status

Cameral 186 186 Pass

3. Scanner Statistics:

Scanner Lidar File Start Time Stop Time Status
Scannerl 20230328 083834 000.1tp 8:38:41 8:44:04 Pass
Scannerl 20230328_083834_001.ltp 8:44:04 8:49:25 Pass
Scannerl 20230328_083834_002ltp 8:49:25 8:51:00 Pass
4. IMU Statistics:
IMU File Status
20230328 083456 _Limr Pass

Import: Import the data to be checked, can import multiple projects at the same
time.
Lidar data check:
(1) AA450(lv. pcap format): If the data packet is lost for more than 100 and time jump
more than 0.0125s ,Copre decides there is a problem with this data.
(2) Hesai XT16. Hesai XT32(pcap format): If the data packet is lost for more than 100 and
time jump more than 0.02s(XT16) , 0.01s(XT32),Copre decides there is a problem with
this data.
(3) Riegl: If the data packet is lost for more than 1 and time jump more than 0.3s ,Copre
decides there is a problem with this data.
(4) LT: If the data packet is lost for more than 1 and time jump more than 0.1s ,Copre
decides there is a problem with this data.
camera data check:
Check the CHCNAV self - developed camera and Ladybug camera to see if the number of
photos and TRG is the same.
IMU data check: If the Imr data packet is lost for more than 1 second and time jump
exist,CoPre decides there is a problem with this data.
Check: Click “Check” button to start checking data.
Delete: Right-click the imported project to delete the selected project.
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Description:
When processing data from AP5, check the POS optimization function, use SLAM and INS
tightly coupled solution to improve POS accuracy, can repair POS jumping.

Steps:
] Click Tools—POS optimize;

Home Processing Reconstruction Tools Help

B & 2 % & B

Data Copy Data Check| POS Optimize |Points Optimize CS Manager Mask

Utility Tools

Tips: This tool is only applicable to POS optimization using Alpha Pano's SLAM data.

Project Path:  GA@@2023-05-11-024818 | . |

PostFile Path:  24B18\GPS\Post\@@2023-05-11-024818_IEPosT | .. |

ImuFile Path:  5-11-024818\GPS\Rover\20230511 024818 Limr | |

| Ok | | Cancel |
= Choose the project file path, and CoPre will automatically detect the paths of the
Post file and IMU file.
= Check if the automatically selected post file is the one to be optimized. Once
confirmed, click "OK".
= After the progress bar is completed, a Post file with the _SLAM suffix is generated

under the selected Post file path, that is the optimized file.

12.4 Point cloud thickness optimization

Description
Only used for data from AA9. AA10. AA15. AA450 (AA450Pro) . Alpha3D. VA3 and AU10,
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can reduce the thickness of point cloud.

Steps
= Click "Tools—=>Point Cloud Optimize”, the Point Cloud Optimize window will
automatically pop up;
Home Processing Reconstruction Tools Help
1 & e % e "
Data Copy Data Check POS Optimize Points Optimize CS Manager Mask Ortho Color
Utility Tools
Tips: This tool only supports AA9, AA10, AA15, AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing
pRRSER Coordinate Type: Carrier Type: Scene Type: [Non Urban Areas []
Source Files: (
Optimize Settings:
B Sampling Interval (m): 0.05 + Max Thick (m): 0.30 s
Min Rod Height (m): 5.00 Z
~ Output Settings:
B Merge Files File Format:
Qutput Directory: e ]
Optimize Progress: 0% | Start |
= Set Coordinate Type and Carrier Type.
= Import the point cloud that needs thickness optimization, can import las, laz, and
codata format.
= Set thickness optimization parameters, including Grid Sampling,Grid Size (m),Max
Thick (m),Merge Files and File Formart, please see detailed parameter description
below.
. Set Output Directory.
= Click Start to start thickness optimization, wait until the progress bar reaches 100%,

can check the result in the PointCloudRefine folder of the Output Directory path, as
follow:
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PointCloudRefine =

@ s & © e U N ==
€ v o > WFRER > FFIBE (H) > l-project > 025403 > Results > Export > @@2022-03-03-025403s > AUTOSOLVE » Stanner‘ v ¢ || &pon. p
+ FE = - SR E=] Fh
S X Tmp.
W ER % 0.0.filtered Jas
== % 0.1 fiteredlas
000000000 % 1.0 fiteredlas
021757 % 1.1 fiteredlas
PointCloudRefine
Scanner
> @ OneDrive - Personal
v M
, @us
> WER
=Roc]
> 4+ Fm
> @ BF
> @ s
- )
> = D)
> o TEE)
> e EEE)

> g Data (G)

> o B ()
SAME  ER1AEE =0

Coordinate Type: Can select projected coordinate system, geodetic coordinate
system, space rectangular coordinate system, topocentric coordinate system ,the
default is projected coordinate system.

Carrier Type: Can select UAV or Carset,the default is UAV.

PosL File: Point cloud form car set need import PosL file.

Source Files: Import the point cloud that needs thickness optimization, can import
las, laz, and codata format.

Grid Sampling: Check by default.

Grid Size (m): Need to check Grid Sampling first, the bigger the value, the less the
point cloud.

Max Thick (m): He upper limit of point cloud thickness that the algorithm can
optimize, the optimization result may not be good for point cloud whose thickness
exceeds this value.

Min Rod Height: This parameter is used to determine whether a pole undergoes
thickness optimization. Poles exceeding the minimum height will be subjected to
thickness optimization, while retaining their arc-shaped features.

Merge Files: Check by default, point cloud after thickness optimization will be
merged into one file.

12.5 Points Optimize Tool

Description

This tool can only be used for AA10, AA450 (AA450PRO), Alpha3D, VA3, and AU10 data, and
this tool can effectively reduce the thickness of the point cloud;
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12.6 CS Manager tool

The “CS Manager” tool is mainly divided into two parts which are parameter calculation
and coordinate conversion, and they separately support coordinate conversion parameters
calculation and point coordinate conversion between different coordinate systems.

12.6.1 Coordinate conversion

Main functions

Click the “CS Manager” tool, then the coordinate conversion window named “CoCoord”

pops up .

The coordinate conversion contains five function bars which are “Source Coordinate
System”, “Conversion Method”, “Target Coordinate System”, “Source Coordinates” and

“Target Coordinates”.

Calculate Parameters

Source Coordinate System Conversion Method Target Coordinate System

O Geocentric
O Geodetic

O Geocentric
® Geodetic [ dd"mm'ss.ssssss” I

® Projection
[ Coordinat

O Projection

em Settings

Coordinate System Settings

WGSB4 / Gauss

ojection / 114.0E

WGS84 / Geodetic coordinate

loud files Clear List_| [ Convert Coordinate | [ Export
d il ] d P

3 Name. N E H A

Description
1. According to the different types of coordinate system, the types of the

coordinates are divided into spatial rectangular coordinate (XYZ), geodetic coordinate (BLH)
and projection coordinate (NEH). When conducting the coordinate solution operation, it
should be noted that the source coordinate system needs to be in the same format as the
coordinates of the known points, and the converted coordinate format needs to be same as

the format of the target coordinate system;
2. There are four types of conversion methods, which are datum transform, plane

calibration, elevation fitting and grid method:
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(1) Datum transform is converting the three values of x, y and z, and the methods

n o«

include “Three Parameter”, “Seven Parameter” and “Strict Seven Parameter”;

(2) Plane calibration is converting the two values of x and y, and the methods include
“Four Parameter” and “TGO Horizontal Adjustment Method”;

(3) Elevation fitting is only converting the value of z, and the methods include “Fixed
Error Correction”, “Plane Fitting” ,”Curve Fitting” and “TGO Horizontal Adjustment Method”;

(4) The gird method is dividing the plane into different blocks with the same size and
different elevations, and using the grid file can interpolate the coordinate points according to
the grid to obtain the elevation data of corresponding points.

Steps
Open the “CS Manager” tool, and then set the coordinate types of the source
coordinate system and target coordinate system;
Click the “Coordinate System Settings” button for the source coordinate system, set
the coordinate system for the original coordinates. As the following picture shows,
the set coordinate system is WGS84/geodetic coordinates;
Click the “Coordinate System Settings” button for the target coordinate system, set
the coordinate system for the conversion target, at the same time input the
parameters used for coordinate conversion. After all the settings are set, click the
“Confirm” button;

i Calculate Parameters
Target Coordinate System
O standard Coord System © Geocentric
O Geodetic
Coordinate System Lists Coordinate
TargetCoordinateSystemTmp Ellipsoid  Projection  Datum Transform  Plane Calibration  Elevation Fitting 4 O Projection
Method: [Seven Parameter [] load ) | I|[ Coordinate System Settings Coordinate System Export
Datum conversion settings Parameter value WGSB4 / UTM Projection / 3.0F
X-axis 0 il
Y-pids 0 Clear List | [ Convert Coordinate | [ Export |
Z-axis 0
X-axis rotation(s) 0 N 3 H
Y-axis rotation(s) 0
Z-axis rotation(s) 0
Scale factor(ppm) 0
Save
Confirm | [ Cancel |

|

| 1 1

‘ 12 12

| 13 13

‘ 14 L 14

0%

After clicking the “Confirm” button, you can see the conversion parameters that
have been enabled in the “Conversion Method” part;
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Conversion Method
Plane Calibration
Geoid Grid
Plane Grid
Datum Transform
Elevation Fitting

Correction parameters

Click the “Load point/point cloud files” button to import files, or you can also
manually input the point coordinates before conversion;

Click the “Convert Coordinate” button, then you can obtain the converted points or
point clouds;

At last you can directly copy the concerted result from the current interface or click

the “Export” button to export the result;

Matters needing attention

1. In scenarios where the projection coordinates are converted using different ellipsoids, the
datum transform method should be adopted.

(1) Processing process

Convert projection coordinate to spatial rectangular coordinate under the original
ellipsoid, then adopt the datum transform method to convert the spatial rectangular
coordinate under the original ellipsoid to the spatial rectangular coordinate under the target
ellipsoid, at last convert the spatial rectangular coordinate under the target ellipsoid to

projection coordinate.

(2) The reason why it is necessary to convert to the spatial rectangular coordinate for
datum transform:

Because the ellipsoidal parameters of different ellipsoids are different, but the
projection coordinate is the projection transformation result under a certain ellipsoid. If
directly using the “Four Parameter” method to conduct the coordinate conversion operation,
the converted coordinates may be wrong; Similarly, when using the “Four Parameter”
method, the operation must be conducted under the same ellipsoid.

2. The already set and used conversion parameters will be displayed in the “ Conversion
Method ”  part in the main interface, before the coordinate conversion operation please
confirm the conversion method to be used;
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3. Switching the type of the conversion coordinate or importing the point cloud will empty
the existing coordinates, so before the coordinate conversion operation please confirm the
coordinate type is correct;

4. When the type of the original coordinate is projection coordinate, the projection mode
can be switched in the “Coordinate System Settings” , but other coordinate types do not
support this function currently.

12.6.2 Parameter Calculation

This function is used to calculate the conversion parameters. After clicking the
“Calculate Parameters” button, the “Calculate Parameters” window pops up .

Parameter calculation
Description
1. Parameter types and calculation methods

The types of parameters include ellipsoid transform parameters, plane transform
parameters and elevation fitting parameters.

” u

(1) Ellipsoid transform parameters: including “Three Parameter”, “Seven Parameter” and
“Strict Seven Parameter”;

The “Three Parameter” method requires the coordinates of at least one pair of known
points, and is generally used on the area with a small scale. The accuracy of this method
depends on the scope of the task area and decreases as the working distance increases;

The “Seven Parameter” method requires the coordinates of at least three pairs of

known points and the application range is larger, generally greater than 50 kilometers;

The “Strict Seven Parameter” method requires at least four pairs of known points;
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(2) Plane transform parameters: including “Four Parameter” and “TGO Horizontal
Adjustment Method”;

The “Four Parameter” method requires the coordinates of at least two pairs of known
points to calculate the four parameters which are “North translation”, “East translation”,
“Rotation angle” and “Scale factor”;

The “TGO Horizontal Adjustment Method” method requires at least three pairs of
known points to calculate the six parameters which are “North origin point”, “East origin
point”, “North translation”, “East translation”, “Rotation angle” and “Scale factor”;

(3) Elevation Fitting Parameters: including “Fixed Error Correction”, “Plane Fitting”, “Curve
Fitting” and “TGO Horizontal Adjustment Method”;

The “Fixed Error Correction” means translation, and this method requires the
coordinates of at least one pair of known points to calculate the parameter “Fit parameter
AII'_

The “Plane Fitting” method requires the coordinates of at least three pairs of known
points to calculate the three parameters which are “Fit parameter A”, “Fit parameter B” and
“Fit parameter C”;

The “Curve Fitting” method requires the coordinates of at least six pairs of known
points to calculate the six parameters which are “Fit parameter A”, “Fit parameter B”, “Fit
parameter C”,“Fit parameter D”, “Fit parameter E” and “Fit parameter F”;

The “TGO Horizontal Adjustment Method” method requires at least three pairs of

known points to calculate the five parameters which are “Origin North”, “Origin East”, “Slope
North”, “Slope East” and “dH".

2. The coordinate format in the parameter calculation interface adopts the coordinate
format in the coordinate conversion interface. Please make sure that coordinate format,

ellipsoid type and projection mode are correct before importing files;

3. The already set conversion parameters in the coordinate conversion operation do not take
effect now. After the calculation is completed, click the “ Confirm”  button to use the
calculated parameters to update the conversion parameters set previously in the coordinate
system settings;

4. When the coordinate format in the imported file is not same as the selected coordinate
format, the coordinate values with incorrect coordinate format are displayed in red on the
file import interface. Please modify the coordinates according to the red prompts, and if not
modified, the default initial value will be adopted;

5. When modifying the imported coordinates in the parameter calculation interface, if the
modified coordinate format is not same as the selected coordinate format, the software will
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pop up red prompts. If the coordinate format is not modified as the correct coordinate

format, the calculation operation can not be performed.

Steps

Open the “CS Manager” tool, by clicking the “Calculate Parameters” button in the
upper part of the interface you can enter the “Calculate Parameters” interface;
Select the type of the parameters participating in the calculation, and you can select
“Ellipsoid Transform Parameters” , “Plane Transform Parameters” , “Elevation
Fitting Parameters” or “Ellipsoid Transform Parameters” + “Elevation Fitting
Parameters” ;
After these settings are set, import the control point pairs, or manually input the
control point pairs after inserting blank lines. The coordinate format of the control
point pairs here needs to be same as the coordinate format in the coordinate
conversion interface;
After inputting all the control point pairs, click the “Calculate” button;
Then the calculated parameter values and residuals will be displayed in the rightest
panel;
Click the “Export Report” button, the information in the calculated result panel will
be exported as the file in the txt format; Click the “Export Parameters” button, and
the file in the tp format used to import the coordinate conversion tool will be
generated. Click the “Confirm” button, then the calculated parameters will be
directly applied to the coordinate conversion tool.

12.7 Mask tool

Description

User can create a mask file to filter vehicle body for panoramic pictures.

Steps

Click “Tools — Mask Tool” to open panoramic image mask tool interface.

Click “Load Pano” to import a panoramic picture first. Then use “Ctrl” button with
left mouse to draw on picture to filter vehicle body. Use Ctrl button with right mouse
can cancel last step.
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= After finish drawing, click “Start Mask” to create a mask picture. User can click
“Reset” to recreate one.

= Finally, click “Save Template” to save this mask file and the file name is
“Maskimage.jpg”.
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12.8 Ortho Color Tool

Description

This tool can be used to color the point cloud using the orthophoto;

% Point Cloud Coloring

Input Settings

Ortho Photo Path: | | |

Point Cloud Path: | | |

Cutput Settings

Output Path: | ||

] Remove Unshared Paoints File Format:

Processing: 0% | Start |
|_ Close |
Requirements for using the tool
1. The input orthophoto and point cloud should be in the same location;
2. Only the projection coordinate is supported for the point cloud;
Steps
= Click the “Ortho Color” button, then the tool window pops up;
= Input the file path of the orthophoto and the file path of the corresponding
projected point cloud;
= Set the output path of the colored point cloud, and set whether to check the
“Remove Unshaded Points” option and the file format, and the default file format is
las format;
] Click the “Start” button, and wait until the progress bar loads to 100%, which

symbols the completion of the processing.
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12.9 PFD

Description

Import the folder of vehicle-mounted photos and output the photos with license
plates/faces blurred.

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help
=] & L 2 T 92
Data Copy Data Check Points Optimize CSManager Mask Ortho Color| PFD
Utility Tools
Resources & x Trajectory 8
SRPOBL L% ClYH o

v Reconstruction
v AT
AT 2025-10-22-171724 Only supports privacy blur processing for panoramic photos of in car devices

DOM Photo Path: |

e Output Path: =
Calibration
Vector Ouitput

Progress: 0% Start

Comparison of photos before and after privacy blurring:
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13 Software Helper

User can check more information about software on “Help”.

Home Processing SLAM Processing Calibration Tools Help

© @ @ ©

Language, Manual Updates License About Resource pack downloader

Software Helper Source pack

13.1 Language

User can switch software language here: Chinese, English and Russian.

Home Processing SLAM Processing Calibration Tools Help

® @ @ ®

Language, [Manual Updates License About | Resource pack downloader

Software Helper Source pack

13.2 Manual

User can find latest software user manual under this option.

13.3 Update Info

User can check release note about new features and solved bugs.

13.4 License

User can check software license and machine ID under this option.
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» License 2.9.2-Beta-20250522

Authorization Module Current Date Expiry Date
@® Basic Edition 16-06-2025 13-12-2025
Vehicle POS Solve 16-06-2025 13-12-2025
UAV Modeling 16-06-2025 NA v

Register =~ Redeem  Trial

Hardware Information:

SFRF2071514562

License:

oK |

13.5 About

User can check current software version and detect latest version to upgrade. You can set up
automatic software updates and view third-party library license information.

%' About...

Version:  2.9.1-Beta-20250222
& Automatically check for update

Warning: This computer program is protected by copyright

law and international treaties. Unauthaorized reproduction or
distribution of this program, or any portion of it, may result

in severe civil and criminal penalties, and will be prosecuted

under the maximum extent possible under law.

Copyright:  Shanghai Huace Navigation Technology Ltd.

For information regarding third-party library licenses,
please click here to open the folder and review the details.

13.6 Resource Pack Updates

Description
Supports online download of resource packages and online/offline updates to use the
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corresponding functions of the resource packages.

The resource package functions supported by the current version: insta360 solution, 3D
Gaussian modeling, language, Image Al Processing, Parameter Configuration, Coordinate
System Management, Grid Files and Handheld Al Processing.

Home Processing SLAM Processing Calibration Tools Help
\3) @ @) ©

Language, Manual Updates License About | |Resource pack downloader

Software Helper Source pack

Steps

Method 1: Network environment

= Click the "Help->Resource Pack->Resource Pack Downloader" button (or jump to the
"Resource Pack Downloader" page by using the function of not downloading resource
packs);

=  Select the resource package you want to download, for example: 3D Gaussian modeling;

= Click "Download" to directly download the latest resource package supported by the
current CoPre version;

»"  Extension Manager Tool

3DGS Modeling Feature  1.0.13.20250911 Coordinate System Management No need to update
i
" SlAM installed @ Comion
Insta360 11520251022 L) = uitput Undate Frompt
8 SLAM Installed Coordinate System Management: Used to update software coordinate library parameter settings and maintain
a database of predefined coordinate systems.
English 1.0.0.20250811
dg
: Language Installed
= Image Al Processing 1.0.15.20251010
: Ground Vehicle Installed

P Parameter Configuration  1.0.0.20251111
=5
Common Installed

Coordinate System Mana¢ 1.0.0.20251204

&
Common Installed
a Grid Files - Asia
w
Common Not Installed

=  Wait for the download and installation to complete, and the resource package function
can be used normally.

Method 2: No network environment

=  Click the download button of "About->Resource Package->Resource Package
Downloader" (or jump to the "Resource Package Downloader" page by using the
function of not downloading the resource package);

=  Select the resource package you want to download, for example: 3D Gaussian modeling;
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= After clicking the ">" next to the "Download" button, click "Manual Installation", select
the resource package file provided by technical support, and start downloading the
resource package;

»" Extension Manager Tool

3DGS Modeling Feature 1.0.13.20250911 3DGS Modeling Feature No need to update
SLAM Installed g, StAm
Insta360 1.1.5.20251022 ‘L‘ ‘ Offline install | © @ Output Update Prompt
_g SLAM Installed 3DGS: It is a 3D geometric modeling technique that is more precise in details and visually realistic compared
to traditional Mesh modeling.
English 1.0.0.20250811 Note:This mode must be equipped with a NVIDIA graphics card, recommended configuration: 4090 series and
) above graphics card, video memory 12G and above, Intel Core i7 CPU of 12th generation and above, system
o Language Installed memory 32G and above.
Image Al Processin 1.0.15.20251010
= g g
= Ground Vehicle Installed

D Parameter Configuration  1.0.0.20251111
O
Common Installed

Coordinate System Mana¢ 1.0.0.20251204

Common Installed
" Grid Files - Asia
s
- Common Not Installed

=  Wait for the download and installation to complete, and the resource package function
can be used normally.

Note: Due to the compatibility issue between the resource package and CoPre version, you
need to update to the latest CoPre version to download a resource package that is not

supported by the current CoPre version.

13.7 Log Packer

Description
Export all log files or the log file of the current project.
|

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help

© @ @) ® &

Language. Manual Updates License About Resource pack downloader | Log packer

Software Helper Source pack Log pack

Resources & x Trajectory

SREOEL £|£L% |8 o

¥ Reconstruction
v AT

CHCNAYV COPRE 2 USER MANUAL | 2026-05 Page | 245



CHCNAV

Steps

1.

Click "Help -> Log Packer".

»' Log Export

Current Task: CHC 20250623192038
Packing Options
© All Log File () Current Task Log File @

Export Path: 'Conan/AA9/@@2025-05-19-024604/CHC 20250623192038 | ‘

I Export ‘

2. Select the files to be packaged, set the export path, click "Export", and the exported

files will be stored in the project folder.

= > " "W(E) » CopreWorkSpace > ty >

T HEFF - = &f -
SR ) CEGE: ser
log 2025/9/16 15:35 prglis>
Reconstruction 2025/7/16 11:11 prg =
Results 2025/10/9 15:19 g [
SolvedProjects 2025/8/9 15:01 prg -
Vector 2025/10/9 15:16 peglsoo
| BB log_ty 20251023 104334.zip 2025/10/23 10:43 360/E4E 71
[ ] TGCP.ctrl 2025/7/18 14:54 CTRL 3244
[ TGCPtmp 2025/7/18 14:54 TMP X744
[ ty.cpr 2025/10/23 10:34 CPR 32f
# tydb 2025/10/22 1517 DB 24
[ ty_NEH.crd 2025/6/10 16:10 CRD it

Log file

14

Common Shortcut Keys

This chapter describes the shortcut keys commonly used in trajectory view,

three-dimensional view, and control point view on the CoPre main interface.
14.1 For Trajectory View
= Mouse wheel: Zoom in/out POS trajectory.
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Mouse right button: Long press to move POS trajectory.

Space button: Full screen trajectory.

Ctrl + Mouse left button: Finish polygon select/distance measurement.
Esc: Undo the last option during polygon select/distance measurement.

14.2 For 3D View

Mouse wheel: Zoom in/out point cloud data.

Mouse left button: Rotate point cloud data.

Mouse right button: Move point cloud data.

Double click left mouse: Centered mouse location.

Space button: Full screen point cloud data.

Ctrl + Mouse left button: Select one point under paired process.

Shift + Mouse left button: Select intersect point based on two lines under paired
process.

Ctrl + Mouse right button: Pop on paired point window after select points.

14.3 For Cross Section View

Shift + Mouse left button: Select two points and measure distance.
Mouse wheel: Zoom in/out point cloud data.

Mouse right button: Move point cloud data.

Double click left mouse: Centered mouse location.

Space button: Full screen point cloud data.
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15 Parameter settings
This chapter describes the Settings of CoPre parameters and recommended Settings.

15.1 POS accuracy curve

POS accuracy curve(float/fixed ambiguity status)

Float/Fixed Ambiguity 10

Quality Factor )
DOP —— Float/Fixed

Estimated Position
Estimated Attitude
Combined Separation
Attitude Separation
Calculated satellites

Float/Fixed

39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

Float/Fixed Ambiguity:

Fixed: Sometimes the solution without solving an integer has a value is between 3 and 5. The
precision of the fixed solution is greater than that of the float solution.

Float: The ambiguity is not fixed, at this time the phase accuracy and pseudo-range accuracy
are roughly the same, and the overall accuracy may be at the decimeter level or meter level,
with a value below 3. The fixed solution accuracy is greater than the floating point solution.
This is an internal consistency accuracy that can only be used as a rough standard for judging
accuracy. Sometimes, even when the solution is converging or stable, it may also be at the
centimeter level.

Float (Convergent): The positional error is quite large, with the overall error at the meter
level, gradually converging to the decimeter level.

Float (Stable): The positional error has converged to the decimeter level, and
decimeter-level positioning can basically be achieved. However, the ambiguity cannot be
fixed or fixed too little, which cannot achieve centimeter-level accuracy.
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POS accuracy curve(quality factor)

Float/Fixed Ambiguity 7
Quality Factor
DOP —— Quality Factor
6
Estimated Position
Estimated Attitude
Combined Separation 3
Attitude Separation B
Calculated satellites 5oy
£
)
b
= 3
o
=
o
2
1

39300 39400 39300 39600 39700 39800
UTC Time (seconds of day)

Quality Factor: The quality factor of POS solution is determined according to the fuzziness
fixation and the estimation accuracy, the range is 1-7 and the smaller the better, the value

less than or equal to 2 is better.

POS accuracy curve(DOP)

Float/Fixed Ambiguity
Quality Factor
—=
Estimated Position 2 — vpoe |
Estimated Attitude
Combined Separation
Attitude Separation 5
Calculated satellites
g
=
11“1 IL, | [
Ll 1 I N ‘ I P | ik
LA e A a4
s, ekl e SR 1 (N
. 39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

DOP: The position accuracy factor, which reflects the satellite distribution, the range is 0.5-99
and the smaller the better, the value less than 3 is better.
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POS accuracy curve(estimated position accuracy)

Float/Fixed Ambiguity
Quality Factor

DOP 0.02 _ Ezih
Estimated Position — Height
Estimated Attitude

Combined Separation
Attitude Separation ~ ~ 0.015
Calculated satellites

m)

Estimated StdDev

0. 005

39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

Estimated Position: The information of the accuracy within the filtered solution can reflect
the error size of each position to a certain extent, and the smaller the value the higher the
accuracy.

POS accuracy curve(estimated attitude accuracy)

Float/Fixed Ambiguity

Quality Factor \ rofd
oo =
Estimated Position 9 o Headingl™
Estimated Attitude

Combined Separation

Attitude Separation

Calculated satellites

Estimated StdDev(aremin)
ot [$]]
.

\ 8 ? L‘L :l SRS TV T ] o A_ML/

i
39300 39400 39500 39600 39700 39800
( 5 UTC Time(seconds of day)

Estimated Attitude: The information of the internal conforming accuracy of the filtering
solution can reflect the error distribution of each attitude angle to some extent.
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POS accuracy curve(forward/reverse combined separation)

Float/Fixed Ambiguity

Quality Factor .
— East
DO_P - —— North
Estimated Position — Height
Estimated Attitude 0.5
Combined Separation
Attitude Separation —
Calculated satellites - \
= ot
L4 /
= / |
P f
= | |
= | |
o |
« |
W 0.5
.‘
_1;
39300 39400 39500 39600 39700 39800
< > UTC Time (seconds of day)

Combined Separation: It represents the position difference value between forward and
reverse solution. The forward and reverse positions are related to many factors and are more
difficult to quantify. The accuracy of the vehicle point cloud is required to be within 10cm,
and if the forward and reverse positions are more than 30cm, it can be considered that there

may be anomalies.

POS accuracy curve(forward/reverse attitude separation)

Float/Fixed Ambiguity B Ees
Quality Factor
DOP -
Estimated Position =t
Estimated Attitude 1 e

Combined Separation
Attitude Separation
Calculated satellites

Separation(arcmin)

39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

Attitude Separation: Represents the attitude difference value between forward and reverse
solution, related to inertial guidance accuracy, forward and reverse attitude should generally
be in fractions of an arcmin, if greater than 3 arcmin must be abnormal.
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POS accuracy curve(number of satellites participating in the calculation)

Float/Fixed Ambiguity 30 I L] [ . T i s, Ve,

Quality Factor
DOP —— Total — BD

& — GAL GLO
Estimated Position 25 6Ps —aqzs |

Estimated Attitude
Combined Separation
Attitude Separation
Calculated satellites

(n)

20

10

Calculated Satellites

41}

39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

Calculated Satellites: how many satellites involving solving POS.

Tips: The combined separation and attitude separation do not really reflect the error size,
and if the forward and reverse error is large, the probability of the solution result is
anomalous

15.2 POS Optimize

Introduction:

When project is going on, it’s possible that POS on vehicle jumps at parking place. It leads to
points cloud distortion, so users are able to use POS Optimize function to smooth and repair
POS to further solve distortion.
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by Mod i'['_'f POS

Check Parameter

Smoothing Distance [m): [ED.{I'D
Check Threshald (m: [D.DB

Repair Parameters

Convergence Interval (m): [D.{HD

Tirne

[ Add I Delete

B 1552358461.2,1552358558.145
@ 1552358932.105,1552358987.59
B 1552359465.41,1552359494.61
@ 1552359958.41,1552360044.965

| “heck Agair | | Repair | | Cancel |

Parameters Description:

Smooth Distance: Extending distance at the jump to smooth.

Check Threshold: Any POS jump higher than this threshold would be repair, the minimum
value is 0.01m.

Convergence Interval: Determinate 0.01m as default, it represents allowed jump after POS
optimize, which will be less than this Convergence Interval.

Time: POS jump range could be selected by time. The default range is detected by Algorithm.
Check Again: The first check is automatic, users are able to modify all parameters and check
again. The blue area on the main display is jump range.

Repair: Select time range on the column to repair the POS, figure below is before and after
comparison.
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15.3 Filter Settings

15.3.1 [MTA Data)

In measurements using the pulsed time-of-flight principle, there exists a theoretical
maximum range of distance measurement which is determined by laser emission frequency
and the light speed. Before the echo signal generated by the previous pulse has returned,
the next pulse signal has been sent. So that the receiver cannot determine echo signal from
which pulse signal has returned, leading to uncertainty in the measurement, which is known
as Multi-Time-Around (MTA) echo.

After receiving the echo pulse, MTA algorithm in CoPre automatically calculates the real
distance to the target based on the echo patterns. The multi-time-around algorithm
determines the maximum number of multi-periods that can be supported according to the
detection capability at different point frequencies.

The following figure shows the point clouds of AU20 laser without multi-time-around
solution (left) and after multi-time-around solution (right)

Tips:
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(1) AA1400/AA2400/VZ2000i: Convert rxp to sdcx and must insert RIUNITE 1.0.3 dongle;

(2) AU900/AA1300/Alpha3D: Check the MTA, then insert the RIUNITE 1.0.3 dongle and
convert rxp to sdcx. If do not check the MTA, also no need insert the RiUNITE 1.0.3 dongle
and conversion.

15.3.2 [Circle Noise Filter])

Type Scanner LT
MTA Data ]
Circle Noise Filter Low v

The Circle Noise Filter is not selected as default, users are able to use it when noise still after
MTA Filter. There are 4 options: Close, Low, Medium, High.

Low Option and Medium Option are used on most of noise occasions caused by Aerosols.

There would be slight noise in points cloud on plain ground, these points can be filtered by
High selection.

Figures below are comparison between medium and high filter at edge.
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Tips:
(1) For sparse and edge area, high filter will delete useful points.
(2) This parameters aims to AU20 device.

15.3.3 [ Mapping Unresolved Targets]

Mapping Unresolved Targets for AA1400 data, mainly for power line data .

Type Scanner Riegl
MTA Data (]
Mapping Unresolved Targets ]

Tips:
This parameters aims to Rigel.
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15.3.4 [FOV Filtering]

Algorithm Principle:

Filter point clouds outside the FOV range.

As shown in the figure below: the red range is the field of view 90° area, the green range is
the field of view 120° area, if the field angle is set to 90° , the points outside the red range
will be filtered out; if the field angle is set to 120° , the points outside the green range will
be filtered out.

Algorithm Schematic:

L AN 10
Actual Performance:
Type Scanner_Livox
FOV Filter
FOV() 60.000

This setting is only valid for airborne radar data, the default value of AA450 is 60° , AU20 is
360° , and other devices is 120° . The larger the field angle, the larger the point cloud range.
The following figure shows the left set the field angle to 120° , the right set the field angle
to 60°
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15.3.5 [3D Distance Filtering]

Algorithm Principle:

Determining the 3D distance minimum and maximum threshold will filter out points that are
not within range of the scanner's 3D distance. The 3D distance filtering origin is the center of
the laser and value is positive downwards;

Algorithm Schematic:

Actual Performance:
3D Distance Filtering is a default Selection, could be modified as individual lidar device type.

3D Distance Filtering (... [ ]

FaTala

Minimum 1.000

Maximum 100.000

15.3.6 [Intensity Filtering]

Algorithm Principle:

Filter out point clouds that are not within the setting range according to the grayscale value.
The parameter values can be modified as needed, with different default parameter values for
different laser types;

General point clouds with anomalous reflectivity can be filtered by intensity filtering

Actual Performance:

Intensity Filtering
Minimum 1
Maximum 65535
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15.3.7 [Height Distance Filtering]

Algorithm Principle:

Filter out point clouds that are not in the elevation filtering range. The elevation filtering
origin is the laser center, positive upwards;

Algorithm Schematic:

Data Actual Performance

Height Distance Filteri... []

Minimum

Maximum

By measuring the noise point above 100m from the point cloud, the range of the maximum
value can be set to [-100, -1] according to the flight height of 100m.
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Tips: Height Distance Filter is mainly determined according to the noise height and the
distance between laser and noise.

15.3.8 [ Noise Filtering]

Algorithm Principle:

Within the cover radius, if the neighbor points number is less than 5, the algorithom will
fliter this noise. As shown in the figure below: the number of neighbor points within the
radius d of the yellow point is 1; there is no neighbor point within the radius d of the green
point, so these two points will be filtered out, and the red point within the radius d has 5
domain points, the point will not be filtered out.

Algorithm Schematic:

. .
[&] [o} Ps
L (9
.. ° [ ]
[e]
Actual Performance
Noise Filtering (m) [ ]

Noise Distance Thre... 1
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If the jumping noise filter distance threshold is set to 1m, it means that the point is within a
sphere with a radius of 1m. If the number of neighboring points is less than 5, the point will

be filtered out. The following figure shows the comparison before and after setting the
jumping noise

Tips:
Generally, flying spots can be filtered by jumping noise. If the point cloud is relatively sparse,

you need to increase the threshold appropriately. It is recommended to determine it larger
than the maximum point intervals, otherwise useful points will be filtered out.

15.4 Colouring Parameters

@ Coloring @ Remove Unshaded Points [_] Filter Tower Shadow
Trigger Filter Interval (m): 10.000 Cover Radius (m): 8.500
Mask File: 2023-03-22-083721/AUTOSOLVE/Cameral/Picture/Maskimage.pg [ ..
Scanner Name " Scannerl
' Camera Name Cameral
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Colouring Parameters Description:

RGB Information Range: The default ranges 0~65535, or 0~255. color range determines
information storing space and abundance.

Remove unshaded points: Delete points which are not colored.

Filter Tower Shade : Default selection, it solve the problem that the tower color is assigned
to the ground when the power line data is colored (the option of the vehicle data is disabled),

the comparison diagram is as follows:

Trigger Filter Interval: This setting is only valid for MMS vehicle data, and the default value is
10m. When the on-board point cloud coloring is blocked by the front or rear of the car, this
parameter can be appropriately increased.

Cover Radius: This data is only valid for vehicle-mounted data. The default determination is
8.5m. When the MMS point cloud coloring is blocked by the front or rear of the vehicle, this
parameter can be appropriately increased.

Mask: Mask Tool works on MMS vehicle data, users are able to use it to make mask based on
a panoramic picture. Press Shift+Left Click to draw a mask.

Home Processing Reconstruction Tools Help
i & o A =
Data Copy Data Check Points Optimize CS Manager Mask
Utility Tools
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Drawing Illustration

»

f

Camera Selection It’s possible to select individual camera to colorize the point clouds.

Scanner Name Scannerl
Camera Name Cameral i
Cameral

(] Generate Result Report

Output Directory: G:/ProblemData/Andrei450 10Adjust/AdjustTask/Results [ omen ]

| Batch Settings |
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15.5 Refine

Refine function allows selecting pioneer point next to GCP to refine point clouds to improve

absolute accuracy.

15.5.1 [Mode 1: Refine POS(position only)]

Algorithm Principle:
This function refine position information in PosT file, mainly applied on MMS vehicle data.

Algorithm Schematic

o

e % @ *® 2 @ @ .v. * & ¢ & @ & ¢ * 90 0 .A' e & & & ¢ 9 ’ L

e A i
. ‘—V" T T H T —
o« 50 400 600 500 2
[ i
. O
L

' lReﬁne

e 200000000000 ao........‘.-

S

o

Distance threshold: 500  Smooth threshold: 50 ’ :control Point @:POS @ @ e :correctPOS

Actual Performance

B Modell: Refine pos(refine position only)
Distance Threshold (m): |500.00 -] Smooth Threshold (m): (50.00 =

Correction Mode 1 Parameter Description

The distance threshold is set to 500m by default, and the smoothing threshold is set to 50m
by default. That is, when the distance between GCP is less than 500m, the position error
value of POS is calculated according to the error of adjacent GCP. When the distance
between GCP is bigger than 500m, it smooths the area in a 50m radius neighbor range of
GCP.
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15.5.2 [Mode 2: Refine POS(position and attitude)]

Algorithm Principle:

This function refines position and attitude information in PosT file. It embeds GCP
coordinates to solve POS along with attitude from INS, and position from GNSS. It applies on
strip MMS vehicle data.

Algorithm Schematic
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15.5.3 [Mode 3: Refine Points Cloud (Based On near control point

error)]

Algorithm Principle:

Sampling neighbor GCP errors to correct points. It applies to polygon plain area or urban
area with enough GCP. Need to determine smooth distance. The outward expansion distance
of the GCP convex hull boundary line, from the GCP convex hull boundary line to the
outward expansion boundary line gradually tends to 0. The default value is 50 meters, that is,
the boundary line of the GCP is expanded by 50m, and the boundary line from the boundary
line of the GCP to the 50-meter boundary line that is expanded gradually tends to 0. If the
error of the GCP is large, the value can be appropriately adjusted to make the correction
amount of the expanded point cloud transition smoothly.

Algorithm Schematic:

l Refine

e @ e & & @& @ e & @
250m <500m {:} 250m 500m
® Low-accuracy POS Correct POS {f} Contorl Point Distance Threshold: 500m

Actual Performance:
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B Model3: Refine pointcloud(base on near controlPoint error)

Smooth Distance (m): (50.00

15.5.4 [Mode 4: Refine Points Cloud (Point Cloud Overall Offset) ]

Algorithm Principle:

The overall rotation offset of the point cloud is applicable to the scene where there is a
relative position offset between the GCP and the point cloud. When using this algorithm, try
to ensure that the GCP cover the survey area and are evenly distributed.

Algorithm Schematic:

Actual Performance:
Before correction, the GCP is 100cm away from the point cloud. After Mode 4, the GCP is on
the point cloud. The figure below is the comparison before and after Mode 4.
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15.6 Reconstruction

15.6.1 [AT)

Scene

City  [']

POS Accurancy
Plane Accuracy(m): [0.050 Height Accuracy(m): (0.050

| OK || Cancel |

Parameters Description:

Scene: Select the scene according to the data type. The scene is divided into three types:
town, mountain and plain. The number of connection points extracted by the software is
different when the scene type is different.

POS Accuracy: Set the accuracy of plane and elevation when solving, the default is 0.05.
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15.6.2 [DoM]

Data Source
[ Lidar Image

Mode Settings
© High Efficiency It can quickly generate results, and the effects of buildings, water areas and so on in the results are general.
() High Quality It takes a long time to output good and high-quality results.

Scene Settings

POS Accurancy
Plane Accuracy: [0.050 Height Accuracy: (0.050

DOM Settings
() Adaptive Resolution

© Custom Resolution (m): 0.05

Output Path: _G:/ProblemData/Andrei450 10Adjust/AdjustTask/Results [ e ]

[ OK || Cancel |

Parameters Description:

Data Source: Select according to the corresponding data, where the laser data source is only
optional in the high-efficiency mode, and the image data source is mandatory;

Mode Setting : Contains two modes of high efficiency and high quality. High efficiency
generates orthographic speed quickly, but the effect is poor. High quality generates
orthographic speed slowly, but the effect is better.

Scene: Contains 3 scenes of town, mountain and plain, select according to the actual data
scene type.

POS Accuracy: The allowed range of accuracy.

DOM Setting : Select Adaptive Resolution, the software will automatically calculate the
resolution of the orthophoto, if you select Custom Resolution, the software will output the
orthophoto according to the set resolution;

If there are three setting methods for orthorectification in the results, adjustment, and
correction nodes, corresponding to the three modes, as follows:

Mode 1: Select the point cloud and image as the data source, and the default is only
the high-efficiency mode, which is orthographic fast spelling;

Mode 2: Select the image as the data source, and select the high-efficiency mode. This
mode quickly generates orthophotos, but the quality of the results is average; it is suitable
for non-urban areas

Mode 3: Select the image as the data source, and select the high-quality mode. This
mode will first short and then do orthorectification internally, so the output effect is good
and the quality is high, but it takes a long time.
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Mode 1 2 3
Points Cloud &
Data Source Images Images
Images
Solving Mode Efficiency Quality Quality
Time Medium Short Long
Scenarios All Non-Urban All
. . . Quality of Water
Need point cloud Quality of texture is o
Shortage and vegetation is
data. not good
not good

Tips:
Generate DOM based on AT is mode 3 above.

15.6.3 [3D Modeling]

%  Model

Data Source

Lidar mage

Mode Settings
(® High Efficiency
(O High Quality

For generating result qucikly, the effect of building & water area will be poor relatively.

For generating the quality results need more time.

Tile

Adaptive Tile Size

(® Custom Tile Size (m): |200.00 .

Select Interest Area
(@ All Area
() Select Area

[ Output DOM
() Advanced Settings

Output Path: | Gy/Wizard-AA10/Results

Parameters Description:
Data Source: Select data according to project, laser is optional.

Mode Setting: Mode Setting includes high-efficiency and high-quality modes, the
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high-efficiency generation model is fast, but the effect is poor, and the high-quality
generation model is slow and the effect is better.

Block : There are two ways: Adaptive and Custom. When self-adaptive is checked, the
software will automatically calculate the appropriate tile size according to the remaining
memory of the computer. When custom is checked, set the tile size and click the
confirmation button on the right, and the software will The required memory consumption
will be calculated according to the size currently set, and the estimated memory usage
should be less than 60% of the computer memory.

Output DOM: It will output DOM simultaneously with model.

Tips:
There are 2 modeling methods at AT node like below:
Method Method 1 Method 2
Points Could &
Data Source Images
Images
Mode Efficient Quality
Time Cost less more
Scene All Scene
Shortage Distortion on water and vegetation
o Higher
Advantage Efficient
Completeness
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16 Common problems and solutions

CoPre 2 cannot display trajectory, failed to load plugin: TrajectoryControllerLib.dll
Reason: The registration of the track view module fails or is not registered. It usually appears
when CoPre 2 is installed with antivirus software.

© 1 Error 0Warning © 0 Message
© Frror 2024-06-12 16:18:47 Loading plugin: TrajectoryControllerLib.dil failed, unable to load trajectory. Please exit the program for manual registration, refer to the “Frequently Asked Questions and Solutions” in the user manual

Solution:
1. Close the antivirus software and reinstall CoPre 2, This method is suitable for the installed
version.
2. Open the installation directory of CoPre 2, find the regMapWinGIS.cmd file in the
mapwingis folder, run it as an administrator, and then run regasm.bat in the installation
directory as an administrator, this method is suitable for the portable version.
3. If the manual registration also fails, run cmd with the administrator and manually enter
“regsvr32 X:\\...\CoPre2\Release\mapwingis\MapWinGIS.ocx “to register.
Note: This is an example path; replace it with the actual file path when using.

The project raw path has changed
Reason: If the data is stored in the mobile hard disk for processing, if the computer is
changed, the drive letter corresponding to the mobile hard disk may change, and the data
path will also change, or the folder name and data path will also change when the computer
is changed. When the task is loaded, the corresponding original data loading failure will be
prompted.
Solution: Re-import the original project.

The task path is changed and cannot be loaded through historical tasks
Reason: The data is stored in the mobile hard disk, and the drive letters displayed on
different computers are different, or the folder name is changed artificially.
Solution:
Method1: Manually select the task file (*.cpr) by opening the task.
Method2: Do not open the software through the shortcut, directly double-click the task file
(*.cpr), and the software will display the double-clicked task.

POS processing failed
Reason: The independent graphics card is not turned on.
Solution: Switch the integrated graphics card to the independent graphics card and reopen
the software to process POS.

Add missing data
Reason: The original data is missing when importing the data, so | want to add the missing

| 2026-05 Page | 272



CHCNAV

data.
Solution: Put the new data into the corresponding directory of the project and refresh the

project.
Resources & X Trajectory
¥ CHC 20240607185556(SLAM) Lt B C
¥ Projects
0011-2024-01-04-114047
Processing Refresh Project
¥ Reconstructic Display Trajectory
AT Load Real-Time Data
bOM Export Real-Time Data
L Optimize Accuracy
Calibration . .
Project Detail
Vector

Remove

Open Directory

Remark

The project files between multiple tasks are merged into one task
Reason: The data wants to be placed under a task for superimposed display for comparison
Solution: By importing the preprocessing project (*.solve), it can be merged into a certain
task (the original project can also be imported directly). At this time, task 1 will contain the
projects under task 2/task 3/task n. (Note: The merging here is not the merging of file paths
in the true sense, but the file index is changed, so if the path of task 2 / task 3 / task n is
changed after the merging, you still need to re-import Pre-process the project to task.
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The calibration parameters and the equipment do not match
Reason: The calibration parameters in SCAN/Scannerl or IMG/Cameral in the project
directory do not match the equipment.
Solution: Contact CHCNAV support team to check.

Process pictures and show error: Ladybug SDK error, operation failed.
Reason: It may be that the original file path of ladybug has Chinese symbols, or the file is
damaged.
Solution: First check whether the pgr path of the original ladybug stream file has a Chinese
path, if not, copy it from the device again.

Process point cloud and show error: Riegl SDK error, unknown sub package V3.6 error.
Reason: The original laser .rxp file is damaged.
Solution: Re-copy the original laser data from the device to rule out whether it was damaged
during the data copying process. If this error is reported after the re-copying, it may be that
the collected data is faulty.

Import .csv format GCP file wrong.
Reason: The format of the control point of the .csv file is wrong.
Solution: Because some of the wrong format of .csv cannot be viewed through excel table,
you can copy the content in .csv to .txt text for viewing, check the format of the control point,
and re-import the control point after confirming that there is no problem.

AT failure issue
Reason: Check if a non straight flight path trajectory was selected during data calculation.
This trajectory is a takeoff and landing phase, which will affect the processing of air traffic.
Automatic selection of trajectories may also choose non direct route trajectories.
Solution: Manually remove non takeoff and landing segments, recalculate data, and perform
air-to-air processing.

automatically pick tracks manually remove take-off and landing segments
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