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CHCNAV

Dear All,
We are pleased to inform you about the upcoming product release of the updated CHCNAV

CoPre desktop SW V2.11.0 The main history of updates are listed below.
1. CoPre-2.11.0-202605

New Features and Optimization Items

Common:
= Export E57 Point Cloud with Panoramic Images and support sampling setting;

& Export Result

Result Project List
() (Processed)2025-04-12-093028(sN- @ Export by project © © 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 . .
Lidar Setting

[T (Processed)2025-04-12-093307(SN-
Coordinate Type: @ Units:

a

@ Include Pano Image @ ISampHng distance(m): 10 ®|

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

a

File Size(MB): 300 =

Export Range
© All Solved Data © Displayed Data @

B Camera ©
Output Directory: @ E/CopreWorkSpace/CHC 202504 ‘ ‘

\ Apply to Other Projects \

OK || Cancel J

= Support exporting multiple projects into a single point cloud file;
Note: Merge export is only available for LAS and LAZ formats;

& Export Result

Result Project List
i () Export by project @ © Merge export @

Lidar Setting

Coordinate Type: © Units: 0]

Tips: The current point cloud's coordinate system is unknown, only supports XYZ

type.
File Format: ® Color Range: ©
|VE{5ion T2 : ‘ 0]

Export Range
© All Solved Data @ | Displayed Data ®

B Camera ©
Qutput Directory: @

OK || Cancel

SLAM Scenario:
= Added support for RS7 data processing, including:

® Loading real-time point cloud;

CHCNAV Operation Guide | 2026-05 Page | 4
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® Optimize Data;
® Mesh modeling;
® 3DGS modeling;
Notes:
e Al human filtering for RS7 requires downloading the corresponding resource package
via the Resource Pack Downloader;

e Mesh modeling and 3DGS modeling for RS7 require hardware authorization on the
SmartGo;

o SmartGo version: 1.5.3 or later
o Firmware version: 1.2.11 or later

e 3DGS modeling is not supported for RS7 data captured in Standard Mode on
SmartGo.

e Support multiple predefined SLAM advanced parameter templates and custom SLAM
advanced parameter settings for RS7 data.
Note:
RS7 data currently does not support:
e Result report generation
e Auto-calibration
e  Multi- project fusion modeling

| 2026-05 Page | 5
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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 ™" 2l = soveMode © O Default ) SLAM O RIK O PPK n
Note: Usirg t ""." RN i i e i b i
optimizaf SLAM Solve Advanced Setting
PPK scen,
(J Using Process Template: @] | Auto Detect ‘
L al S _Auto Detect ™ 3
Note: Usi] oop Closure Strategly 1, oo
there are GNSS Weight: Outdoor [ ] 3
Point Cloud Match Strategl: Narrow Space B 3
IMU Data Weight: [ ] 3
| 3

Vertical Optimization Weight: @
Minimum(0.10-3.00):
Maximum(10.00-300.00):

Laser Avaliable Range(m): @

‘ OK H Cancel ‘

v

‘ Apply to Other Projects ‘

< \

\Cancel\ [ Back H Next \

=  Optimized Data Processing Ul;

Note:

RS10 with Insta360 cameras use built- in camera coloring by default.
Check Use Panoramic Photos to color with the panoramic camera.

»" 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
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: Outdoors, especially scenes with poor RTK correction or even no RTK; Unavailable scenes: Indoors. v

[CJ 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: | Integration of indoor and outdoor ‘ ‘ 0]

| Apply to Other Projects ‘
Cancel \ Back H Next \
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a' Optimize Data

d 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 - . — =
2025.04.12.093307(6N-000 | Point Cloud ©[High Precision Coloring [-|®

2025-04-12-093432(SN-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.

(] Mesh Model @|High Quality I Using Pancramic ®

@ 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 [ . |V_
< >‘ Advanced Settings ‘ | Apply to Other Projects ‘
‘Can(e\‘ ‘ Back H Start ‘

= Added resource package for handheld Al Human Filtering;

=  Optimized 3DGS modeling performance in certain scenarios.
Airborne:

| |

Added data processing, reconstruction, and auto-calibration for AA6 / AA6D;

Note: AA6 / AA6D modeling requires hardware authorization.

MMS:

Al Mask & Privacy Protection supports RTX 50- series GPUs;
Support C7200 photo solving;

Note: Single- lens calibration and single- lens coloring are not supported.

Bug Fixed in CoPre 2.11.0

SLAM Scenario:

=  Fixed missing blocks in Mesh modeling for SLAM data in some scenarios;

=  Fixed misalighment between point cloud and panoramic camera POS after registration;
Airborne:

CHCNAV Operation Guide | 2026-05
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2. CoPre-2.10.1-202603

New Features and Optimization Items
Common:

= Added parameter configuration, coordinate system management, and grid file download functions to the
resource pack downloader.

»  Extension Manager Tool

3DGS Modeling Feature ~ 1.0.13.20250911 Parameter Configuration No need to update
] =
SLAM Installed '-—431 Common,
Insta360 1.1.5.20251022 ] 8 Output Update Prompt
8 SLAM Installed Parameter Configuration: Used to update the configuration files in the software.
Note:The software needs to be restarted for the resource package update to take effect.
English 1.0.0.20250811
4
Language Installed
™ Image Al Processing 1.0.15.20251010
o Ground Vehicle Installed
P Parameter Configuration  1.0.0.20251111
55
~ Common Installed
p Coordinate System Mana¢  1.0.0.20251204
&
Common Installed
o Grid Files - Asia 1.0.0.20251205
s
Common Installed

= Added a new “Grid + Seven-Parameter” option for datum transformation in coordinate system settings.

© Customize Coord System () Standard Coord System
Default Coordinate System Coordinate System Lists Coordinate Information
@ Current ty NEH _ Ellipsoid  Projection  Datum Transform _ Plane Calibration _Elevation Fittin¢ ¢ »
o Method: [No Convert [F)(toad )

» & DatumRoot

[~ Datum No Convert
Transition | Seven Parameter ¥
Three Parameter
Strict Seven Parameter
Grid
Grid(dgf)

Grid + Seven Parameter

Import H Export H New H Save H Delete

OK || Cancel

SLAM Scenario:
= Improved efficiency of thickness optimization;(Left: Before optimization; Right: After optimization)

96 |-

= Added a High-Quality Mesh reconstruction mode, providing more detailed models with longer processing
time compared to the normal mode;

www.chcnav.com 1
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' SLAM Mesh Modeling

Result Project List

B 2024-11-14-080258(moxing

B 2025-04-12-063931(SN-000D Current Project: 2024-11-14-080258(moxing

B 2025-04-12-064108(SN-000D The estimated processing time for the current project: 34m36s.

@ 2025-04-12-093028(SN-000D Note: This mode must be equipped with a NVIDIA graphics card, minimum
@ 2025-04-12-093432(SN-000D configuration: 3050Ti series and above graphics card, Intel Core i7 and above
@ RS30 HLSJianCai CPU, system memory of 32GB or above.

High Quality Mode |- | {©

Normal Mode I{-in camera data exists Panorama image data exists
High Quality Mode | Model After Data Processing

< >
] Multi Projects Fusion Modeling ©

Output Directory:  E:/CopreWorkSpace/ty/Results ‘ |

Disk E remaining space: 257.27 GB, estimate need 8.26 GB space

Process H Cancel |

=  Supports Mesh Modeling and 3DGS Modeling after GCP adjust;
=  Supports batch setting of GNSS Trajectory Optimization.
Airborne/Vehicle-mounted:

= Added import and export of parameter templates in the data processing interface;

B @@2024-02-02-015829
B @@2024-02-02-021526 Current project: @ @2024-02-02-015829

Carrier Type: Airborne  Carrier Name: NA  Device Name: AA10

Parameter Template Settings
[ Import Template | © [ Export Template | © |

@ Pictures Processing
‘ Advanced Settings ‘

@ Point Cloud Processing
@ Coloring ©
[CJ Remove Unshaded Points @
@ strip Adjust @
Sampling Rate: ‘ 100% ‘ ‘ 0] [ Advanced Settings

Output Settings
Point Cloud Format: codata ©

@ Automatically Load Point Clouds After Data Processing @ (] Generate Result Report @
Output Directory: © F/CopreWorkSpace/AA10/Results ‘ ‘

‘ Apply to Other Projects ‘

| OK H_Cancel\

= Added AP7 laser automatic calibration and single-sensor automatic calibration features, supporting
calibration parameter saving, device parameter updating, and parameter rollback.

www.chcnav.com 2
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Raw Project Settings
@ @@2025-02-14-021153 (1) Laser calibration

@ Camera calibration

Please select photos within the range for calibration: 227BDB15595000133.jpg ~
227BDB15595000144,jpg; 227BDB15595000302,jpg ~ 227BDB15595000316,pg;
227BDB15595000388 jpg ~ 227BDB15595000394,pg; 227BDB15595000470,jpg ~
227BDB15595000481,jpg; 227BDB15595000596.jpg ~ 227BDB15595000612,jpg

© Single Lens calibration ® () Panoramic calibration @

LensT: ‘

Lens2: ‘ -

Lens3: ‘ ‘

Lens4: [ ‘

Lens5: ‘

Solve Point Cloud © Filter Setting

Output path:  E:/CopreWorkSpace/AP7double+Ib5/Results [ ‘

‘ OK H Cancel ‘

Calib Project List Update Param
@@2025-04-28-030832 Choose Param

Device Name Scanner SN Camera SN
AU20+AP7 $230200006;s30020001N 223415586

© Advanced Settings
@ Laser Parameter Settings

EP File Path: Results/@@2025-04-28-030832/AUTOCALIB/Scanner1/AutoCalib/s230200006_calibed.EP | select ‘
EP File Path: lesults/@@2025-04-28-030832/AUTOCALIB/Scanner2/AutoCalib/s30020001N_calibed.EP | select J

@ Camera Parameter Settings

CP File Path:  +Ib6/Results/@@2025-04-28-030832/AUTOCALIB/Scanner1/CameraCalib/Calibed Cp.CP | select |

@ Single Lens Parameter Settings

MCP File Path: [ select |

Connect Device

Scanner SN Camera SN
‘ Connect ]
Calibrator  Required [ Apply |
on Param Rollback
Raw Project List Scanner  Camera
@@2024-07-31-030103
@@2025-04-28-030832 © Panoramic Calibration Parameters ©® () Single Lens calibration parameters ©
Camera Param History
ProjectName DeviceName Date SN Rx Ry
< >
Current Camera Param
ProjectName DeviceName Date SN Rx Ry
@ @@2025-04-28-03... AU20 + AP7  2024-04-04 04:04:04  c223415586 0 -0.065
< >
Operator:  Required Update Camera

Added C4800 data processing and panoramic calibration features.

Bug Fixed in CoPre 2.10.1

Fixed occasional crashes when closing the software;
Fixed crashes caused by insufficient disk space during data processing in some cases;

www.chcnav.com
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Fixed an issue where EPSG datum transformation parameters did not take effect;

Fixed an issue where plane grid settings did not take effect when selected for the first time;

Fixed incorrect model parameter display for JASC grid files;

Fixed POS processing failures with RINEX 2.11 data;

Fixed an issue where GCP Adjust stalled at 4% when two external control points had identical coordinates;
Fixed an issue where reports were still generated in meters when projects were created using feet as the
unit;

Reduced GNSS layering issues in partially obstructed environments;

Fixed crashes during Optimized Data in some cases;

Fixed crashes when generating SLAM reports in some cases;

Fixed insufficient memory warnings during 3DGS modeling on systems with 32 GB RAM;

Fixed misalignment between optimized SLAM trajectories (orbit.pos) and panoramic images;

Fixed an issue where TGCP could not import control points when the software language was set to Italian;
Fixed AA450 data processing freezing issues;

Fixed missing external camera configuration for X500 in project configuration.

Fixed missing colorization issues in AP5 data processing in some cases.

www.chcnav.com 4
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Common:
Optimized Cropping Tool: Added the bounding box cropping function, which allows
cropping point cloud using the bounding box and polygon cropping functions either
simultaneously or separately;

-|  moplybade

Bounding box cropping: Save required point cloud through clipping mode or adjusting
bounding box.

Two methods to adjust the bounding box:

1) Modifying the size of the bounding box through clipping mode.

2) Modifying the position and size of the bounding box via 3D view.

The square icon of @: Translate the bounding box.

The cone icon of @: Adjusting each face of the bounding box.

The circle icon of @: Rotating and adjusting its angle.

The Newly added EPSG coordinate system in the coordinate system setting and
coordinate system tool, the previous coordinate system settings have been changed to

customized coordinate system;
Note: The EPSG information can only be recorded under standard coordinate system;

www.chcnav.com
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» Coordinate Settings

I © Standard Coord System I

Coordinate System Name:

() Customize Coord System
Use name or auth code search

a Recently

a Projection
EPSG:2000  Anguilla 1957 / British West Indies Grid
EPSG:2001  Antigua 1943 / British West Indies Grid
EP$SG:2002  Dominica 1945 / British West Indies Grid
EPSG:2003  Grenada 1953 / British West Indies Grid
EPSG:2004 Montserrat 1958 / British West Indies Grid
EPSG:2005  St. Kitts 1955 / British West Indies Grid
EPSG:2006  St. Lucia 1955 / British West Indies Grid
EPSG:2007  St. Vincent 45 / British West Indies Grid
EPSG:2008  NAD27(CGQ77) / SCoPQ zone 2
EPSG:2009  NAD27(CGQ77) / SCoPQ zone 3
EPSG:2010  NAD27(CGQ77) / SCoPQ zone 4
EPSG:2011T  NAD27(CGQ77) / SCoPQ zone 5
EPSG:2012  NAD27(CGQ77) / SCoPQ zone 6
EPSG:2013  NAD27(CGQ77) / SCoPQ zone 7
EPSG:2014  NAD27(CGQ77) / SCoPQ zone 8
EPSG:2015  NAD27(CGQ77) / SCoPQ zone 9
EPSG:2016  NAD27(CGQ77) / SCoPQ zone 10

k FPSG2017  NAD?7(76) / MTM 7one 8

A

2004-Montserrat 1958 / British West Indies Grid
WKT:
PROJCRS["Montserrat 1958 / British West Indies Grid”,

BASEGEOGCRS["Montserrat 1958,

DATUMI["Montserrat 1958",

ELLIPSOID["Clarke 1880 (RGS)",6378249.145,293.465,
LENGTHUNIT["metre", 1]]],

PRIMEM["Greenwich",0,
ANGLEUNIT["degree",0.0174532925199433]],

ID["EPSG",4604]],

CONVERSION["British West Indies Grid",

METHOD["Transverse Mercator",
ID["EPSG",9807]],

PARAMETER["Latitude of natural origin”,0,
ANGLEUNIT["degree”,0.0174532925199433],
ID["EPSG",8801]],

PARAMETER["Longitude of natural origin®,-62,
ANGLEUNIT["degree",0.0174532925199433],
ID["EPSG",8802]],

PARAMETER["Scale factor at natural origin®,0.9995,
SCALEUNIT["unity”,1],

ID["EPSG",8805]],

PARAMETER["False easting",400000,
I ENGTHLUINIT"metre” 11

v

oK ‘ ‘ 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.

= The newly added e57 export format with panoramic photos, and a new rcp format;
Result Project List
8 @@2025-08-14-091601  cyprent project: @ @2025-08-14-091601
() @@2025-08-14-091601
Carrier Type: Ground Vehicle  Carrier Name: AP5  Device Name: AU20+AP5
B Lidar Setting
Coordinate Type: @ |E Units: 0]
File Format: @ |e57 *| ColorRange: @
las
8 Include Pano Imagd,,
Segment Mode e57
File Size C Trajectory
O © 0O pts. @
Segmented Distance!(rcp 2
Export Range
© All Solved Data @ Displayed Data @
Camera ©
Output Directory: © H:/Jasper/@@2025-08-14-091601/CHC_2( ‘ ‘
\_ Apply to Other Projects \
< > -
| OK H Cancel |
The effect is as shown in the figure below:
www.chcnav.com
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The newly added language packages and Al coloring for vehicle-mounted in the Resource

Pack Downloader;

Home  Processing 514

WV Dioressng UAV Reconstiition  Callbration
© B @ @ O @ =
Lanquage, Manual Updates License About | Resource pack downloader Laq packer
Software Helpar Saurce pa Tog pack
Resources 8 % ljeclory
ENCOEHL £%nG S8

Help

3065 Molgling Feature  1.0.13.20250700
- Reconstruction SLAM Instalied
ety g e\ 11520250707
Modei SLAM Instalied
Callbration
kst  Loading 10020250811
%
language Mot nsratiest
e 101520251010
Cotre Instalied
oo

Image Al

B cope

Image A
Note:lhi

s used as a col
ke must be
‘ahae raphics card, lnte

U, system memary of 3268 or above.

Ho need to update

ation resource for the photo privacy biur feature and Al masking feature.
IDIA graphics card, minimum configuration: 305011 series and
i

The new added Log Packer function for one-click log export;

UAV Reconstruction  Calibration

Help

©
Satware Helper

Hesourtes
v CHC 2020929221538

- Projects
AR5 4081 G

@ pOs
ALSTT
™ Reconstruction
AT
DoM
Madel
Calibration
Vector

» Lag Fxport

Packing Options

Fxport Path

Currenl lasie L1 2050929221534

© Al Log File () Carrent Task Lag F

SLAM Scenario:

Optimized the stability in the tunnel and open area;
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Airborne/Vehicle-mounted:

= Optimized solving for vehicle-mounted, the process efficiency has been improved by
30%;

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) If Al coloring is run on PC for the first time, the Al model will initialize, which takes
10 minutes.

3) To reduce 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.

= The newly added privacy blurring function for vehicle-mounted can blur the license
plates and human faces in processed photos;

s 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

Note: The Blurring Privacy 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.

B Point Cloud Processing
(] Coloring ©®
Sampling Rate: ‘ 100%

© | Advanced Settings

Qutput Settings
(") Depth Images Processing ©
Point Cloud Format: codata @

@ Automatically Load Point Clouds After Data Processing @ (] Generate Result Report ©
Qutput Directory: @ H:/Jasper/@@2025-08-14-091601/CHC_20250929221534/ \ \

\ Apply to Other Projects \

OK H Cancel \

Note:

1) NVIDIA graphic card is required for privacy blurring function, Minimum
specification: 3050Ti series or above, Intel Core i7 or above, RAM 32GB or above.

2) If the Al privacy blurring function is run on PC for the first time, the Al model will

initialize, which takes 10 minutes.

= The newly added privacy blurring tool supports importing photos for vehicle-mounted
separately to output processed photos;

www.chcnav.com 4
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Supports processing Aerial Triangulation with 50-series graphics card to generate DOM.
CoPre now fully supports data calculation with 50-series graphics card;

The DOM generation button in the processing node and the high efficiency option in
DOM settings have been removed;

Mode Settings

© High Quality It takes a long time to output good and high-quality results.

DOM Settings
© Adaptive Resolution

() Custom Resolution (m):

(=]
.}

o

Output Path: onan/AA9/@@2025-05-19-024604/CHC_20250623192038/Results \ |

| OK H_Cancel |

The newly added pause function can be displayed in the trajectory view;
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Trajectory F X

SNQPOELG L% | 3 o

HoveD
® _Unsolved Areas
Tajectory

= Invalid
0~0.05m
0.05~0.10m

= 0.10~030m

= Above 0.30m

A
*?&
“ﬂ

S

750 ft

The newly added copy and processing functions for AA15P lidar;
The newly added calibration function for RIEBO R10pros camera;

Bug Fixed in CoPre 2.10.0

Fixed the issue of failure to process large data in some cases;

Fixed the issue where HPC coloring of SLAM data failed in some cases;

Fixed the issue where 3DGS modeling of Insta360 panoramic camera data failed in some
cases;

Fixed the issue where POS calculation prompted failure in converting base station data
(.HCN file) in some cases;

Fixed the issue where Czech coordinate systems Q1 and Q3 could not be used correctly;
Fixed the issue where the coordinate conversion tool inaccurately converted single point
in some cases;

Fixed the issue where control points in BLH format imported into projects with
conversion parameters had incorrect coordinate conversion;

Fixed the issue where the number of exposures calculated in project configuration was
wrong when the interval of the camera's exposure time was less than 0.04s;

Fixed the issue where airborne data coloring and orthophoto generation failed in wizard
mode;

Fixed the issue where saving after point cloud cropping failed in some cases;

Fixed the issue where sorting POS data of five-lens cameras prompted failure in
calculating camera POS for some image data in some cases;

Fixed the issue where the POS trajectory display changed after closing and reopening the
software in some cases;
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Fixed the issue where the size of original data files in the SLAM report was incorrect;;
Fixed the issue where model data failed to display when loading 3DGS data in some
cases;

Fixed the issue where the symbo could not be entered in the email address when
applying for a trial via email in the software;

Fixed the issue where point cloud display in registration mode was incomplete when the
number of Codata files exceeded 512;

Fixed the issue where the description of the "Al Coloring" function in the data calculation
interface was unclear;

Fixed the inconsistency in HPC coloring logic between CoPre 2.9.3 and CoPre 2.9.1;

Fixed the issue where the processing duration and date recorded in the aerial

triangulation modeling report were incorrect;

SLAM Scenario:
Support Insta360 X5 camera data calculation function;

Update thickness optimization algorithm to optimize indoor wall corner effect;

Airborne/vehicle scenarios:
Added AP7 on-board data single lens coloring function, with two coloring modes: single
lens coloring and panoramic coloring. Single lens coloring has better coloring accuracy
and occlusion processing effect compared to panoramic coloring;
Attention: If you need to use the single lens coloring function, please contact
after-sales service.

www.chcnav.com
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# Scanner Advanced Setting

Current project: @@2024-09-18-075532
Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

Static Filter Settings

Coloring Mode: Single Lens coloring has higher

Static Data Filtering o 0 coloring accuracy and better occlusion handling
compared to panoramic coloring. Recommend using

Speed Limit (m/s) 0.010 Single Lens coloring.

Duration (s) 10.000 v

Laser Filter Settings
MTA Data

S}
<}

Circle Noise Filter ® Low ‘

3D Distance Filtering (m) [of |

Minimum 1.00
Maximum 3000.00
Intensity Filtering o @
Minimum 1
Mayimum ARG5S v
Other Settinas

Trigger Filter Interval (m): © 0.00

Coloring Mode © Single Lens Colc Intensity

| OK || Cancel |

= Added a low point filtering function for vehicle data to remove noise below ground level;

Current project @@2024-10-31-080138

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

Static Filter Sett T s . .
atic Filter Settings Low Point Filtering: Eliminates noise below the ground, when the noise is above the

] ground above the set threshold, it will be fltered. Recommended threshold: 0.02~1.00.
Static Data Filtering (OB} Note: It is recommended to use the default threshold of 0.05, which is too small and may
cause seme ground points in the edge area to be culled.

Speed Limit (m/s)

Duration (s)

Laser Filter Settings

Maximum 65535
Height Distance Fitering (m) ® O
Minimum 0000.00
Masimarn
Noise Filtering (m) ® O

Neise Distance Threshold (m)
2D Distance Filtering (m) ® |

Plane Distance

Low Point Fitering (m) @

Distance Threshold (0.02~1.00)

Other Settings
Trigger Filter Interval (m): @ 1000
Coloring Mode @  single Lens Caloring

oc || comeel |

= Al mask parameter position adjustment, name changed to Al coloring;
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() @@2024-03-28-092156
B oo2024-10-31-080138

Current project: @@2024-10-31-080138

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

B Fictures Brocessing
‘ Advanced Settings ‘

@ roint Cloud Processing

B coloring @

[ Remove Unshaded Paints @[] Blend Colorizaton @ | @ Al Coloring | @ | More |
Sampling Rate: @ ‘ Advance d Settings ‘

Output Settings

() Depth Images Processing @
Point Cloud Format: codata @

B ~utomatically Load Paint Clouds After Data Processing (D ] Generate Result Report (D)

Output Directory: (D Ey/Cop HC_2025071 I . ‘

| oy to Other Projects |

| oK ‘ ‘ Cancel

Common:

= UAV and SLAM data support the use of NVIDIA 50 series graphics cards for data
processing;

Attention: Currently, it is not supported to use NVIDIA 50 series graphics cards to

generate DOM on AT node.

Bug Fixed in CoPre 2.9.3

=  Fix the problem of ineffective calculation using grid files;

=  Fix the issue of abnormal elevation after SLAM is solved using PPK;

=  Fix the issue where the imported external Gaussian model has relative coordinates;
= Fixed the issue of small object loss in modeling;

=  Fix the issue of modeling failure under Chinese username conditions;
=  Fix the issue where secondary modeling will delete and reprocess all data;
=  Fix the issue of abnormal elevation in AT.

5. CoPre-2.9.2-202506

New Functions and Improvements
SLAM Scenario:

= Added 3DGS modeling function, renamed the previous modeling function to Mesh modeling.
Currently there are two types of modeling: Mesh modeling and 3DGS modeling;
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Home Processing SLAM Processing Calibration Tools Help

3 @ B = ® |- | @, [ 50 ]
Load Real-Time Data Export Real-Time Data = Optimize Data | View Report Export Cancel Registration GCP Check GCP Adjust |Mesh Modeling 3DGS Medeling
Real-Time Data SLAM Post Processing SLAM Multi Session  SLAM Accuracy Check SLAM Modeling
» Optimize Data
1 = 2 3 S 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2025-04-12-063931(SN-000D)
2024-03-28-055142(SN-001G) s
2025-04-12-063931(SN-000D) Point C_!aud Pmcessin_q -
2025-04-12-064108(SN-000D) @ Point Clouds Optimization ©
B Moving Objects Filter ©
(] Coloring @

Sampling Rate: ‘ 100% H‘ Advanced Settings

Image Processing
@ Output Image POS ©
@ Solve the Insta360 Panoramic Image © @ Image POS Optimization @

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 current

Model Processing
@ Output Model (] Modeling Using Panoramic Camera @
© Build Mesh Model @ () Build 3DGS Model @

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 current

version does not support 50 series araphics cards. W
Output Settings

Point Cloud Format; codata @ las @

Version:

[] segment 1024 2 MB

B Automatically Load Data After Data Processing @ Generate Result Report
Apply to Other Projects ‘

v

Qutput Directory:  D:/CopreWorkSpace/CHC 20250528134959/Results [ |

‘Cancel‘ ‘ Back H Start ‘

(D Mesh modeling: If you check the "Modeling Use Panoramic Camera" option, the
panoramic image modeling will be used, otherwise the model will be built using a photo
from the built-in camera. In most scenarios, the panoramic image modeling will have a
better effect.

% SLAM Mesh Modeling

Result Project List

@ 2024-03-28-05514

® 2025.04-12-06393 Current Project: 2025-04-12-063931(SN-000D)

B 2025-04-12-06410 The estimated processing time for the current project: 6m42s.
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 current version does not support 50 series graphics cards.

|[:] Modeling Using Panoramic Camera ©
Camera Data: Built-in camera data exists Panorama image data exists (Insta360 X4)
B Automatically Load Model After Data Processing

< >

[J Multi Projects Fusion Modeling @

Qutput Directory:  D:/CopreWorkSpace/CHC _20250528134959/Results ‘ ‘
Disk D remaining space: 438.00 GB, estimate need 6.87 GB space

Process H Cancel ‘
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(2 3DGS modeling: It is required to check the option to solve insta360 panoramic images
during Optimize. After 3DGS modeling is completed, the model can be loaded and browsed
in the 3DGS view. Compared with Mesh modeling, 3DGS is more realistic in visual effects,

but it takes longer.

Home  Piocsiing  SLAMProessing  Calibration  Tools  Help

Ly - o a & O 4 (=Y <@ o a

Load Real-Time Data Fxport Real-Time Data~ Optimize Data View Report | Export Registration  GCP Check GCP Adjust  Mesh Modeling 3DGS Modeling
Real-Time Data. SLAM Post Procescing SLAM Multi Session  SLAM Accuracy Check SLAM Madeding

Resources 5 % 3065V

~ CHC_20250528134950(5LAM)

- Projects
2024-03-28-055142(5N-0C
2025-04-12-063831(SN-00
2025-04-12-064108(5N-0

= Processing
2024-03-28-055142(5N-0(
2025-04-12-063831(SN-00
2025-04-12-0641085N-0

* Reconstruction
Model

~ 30GS Model

2025-0412:063931 15N

2025.04-12-063931 (5N

2025-04-12-064 105N

~ 0250412064108

& point_cloud
Calibration

Vector

Shif eci;
Left-click button to adjust the of i the viewing angle
oK
I already know

ADView  3DGSView  Trajectory

Output & x
©0Emor L OWaming @ 3 Messages
© Message  2025-06-06 11:14:31 Loading model.

© Message  2025-06-06 11:1433 D CHE 202505281 44-12- D641 DB(SN- ol 10000/point_cleud ply il load completed
© Message  2025-06-08 11:14:36 First person view mode on | WS AD.LE key controls the movement, Shift key hold to increase movement speecl,Left-click buttan controls the viewing angle.

Coordinate System: WGSB4 / Gaussian Projection / 114.0€

Data requirements:
1. SmartGo version requires 1.4.1.2 and above, the firmware version of RS10 must be 1.7.2
or above. You need to enable the 3DGS modeling permission of the RS10-RS series in the

SmartGo software before you can use 3DGS modeling;

Device authorization status Authorized Permanent

SLAM function authorization status Authorized Permanent

SLAM MESH modeling authorization

status Authorized 2025-06-24

ISLAM 3DGS modeling authorization status Authorized 2025-06-24

SN 12517020005Q

Registration code Pre-code

(§ Get online 3SaoyyMtt8v1zJ1J4mnjn8KyzKyeecM4jtyttSW3nUWbz T ThNATJ
aGDoZEhFhnrQxWAMmWpfyb4HhLk44GzMYnLj2zs8Vk2UTWPr
NZUp1CtPX4NithpKTY2vRpdg

2. 3DGS modeling only supports external panoramic cameras in video mode: insta360 X4;
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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)

3. 3DGS modeling requires an NVIDIA graphics card, The current version does not support
50 series graphics cards and AMD graphics card.

Minimum configuration: GeForce RTX 3080, 12G video memory, 32G memory.

Recommended configuration: GeForce RTX 4090, 24G video memory, 64G memory.

4. 3DGS modeling requires solving the insta360 panoramic image;

5. You need to download the 3DGS modeling resource package in CoPre through the
"About->Resource Package->Resource Package Downloader" function;

6. The recommended data collection time is about 30 minutes.

Optimize Data function adds a new panoramic image coloring function. If you check Use

panoramic image coloring, the panoramic image coloring will be used, otherwise use the

built-in camera photo colorization. In most scenes, using panoramic image coloring will have

a better effect;

www.chcnav.com
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1 2 - 3 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2025-04-12-063931(SN-000D)
2025-04-12-063931(SN-000D)

Point Cloud Processing
("] Point Clouds Optimization ©

] Moving Objects Filter @

@ Coloring | High-Precision Coloring I 0] |. Coloring Using Panoramic Camera @

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: 4m29s.

The current version does not support 50 series graphics cards. v

Sampling Rate: ‘ 100% ‘H Advanced Settings

Image Processing
@ Output Image POS @
@ Solve the Insta360 Panoramic Image @ @ Image POS Optimization ®

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 current

Model Processing
] Output Model

Output Settings
Point Cloud Format: codata @ las ©

Version: I

— [E— = v
Output Directory:  D:/CopreWorkSpace/CHC_20250528134959/Results ‘ ‘

‘Cancel‘ [ Back H Start ‘

=  Optimize Data: A new insta360 image trajectory optimization function is added to improve
the alignment accuracy and coloring accuracy between panoramic images and point clouds,
which is usually used in the scene of disassembly and assembly of insta360 cameras;

1 - 2 5 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2025-04-12-063931(SN-000D)

2025-04-12-063931(SN-000D)
Point Cloud Processing
@ Point Clouds Optimization ©

8 Moving Objects Filter ©
() Coloring @
Sampling Rate: ‘ 100% ‘ H Advanced Settings ‘

Image Processing
B Output Image POS @
@ Solve the Insta360 Panoramic Image @l @ Image POS Optimization ©

A

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 current v

Model Processing
() Output Model

Output Settings
Point Cloud Format: codata @ las @

Version:

) Segment 1024 5 MB

B Automatically Load Data After Data Processing @ Generate Result Report
Apply to Other Projects |

v

Output Directory:  D:/CopreWorkSpace/CHC_20250528134959/Results | ‘

‘_Cancel_‘ [ Back H Start ‘

= Optimize the accuracy of SLAM tunnel scene data calculation (left: before optimization; right:

after optimization);
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Added the function of outputting SLAM accuracy report;

Home Processing SLAM Processing Calibration Tools Help
& & &) E | ®
Load Real-Time Data Export Real-Time Data Optimize Data [iew Report| Export Cancel
Real-Time Data SLAM Post Processing

% Optimize Data

1 2 3 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2025-04-12-063931(SN-000D)

2025-04-12-063931(SN-000D)
Point Cloud Processing
@ Point Clouds Optimization ©

B Moving Objects Filter ©
[) Coloring @
Sampling Rate: ‘ 100%

| ‘ Advanced Settings

Image Processing
@ Output Image POS @
["] Solve the Insta360 Pancramic Image ©

Model Processing

("] Output Model

Output Settings
Point Cloud Format: codata @ las ©

Version:

() Segment

@ Automatically Load Data After Data Processing |E Generate Result Report |

| Apply to Other Projects \

Qutput Directory:  D:/CopreWorkSpace/CHC_20250528134959/Results \ ‘

| cancel | ‘ Back H Start |

The SLAM results report includes data solution parameters, data accuracy overview and
GNSS quality.

Solution parameters: including Optimize parameters and computer hardware parameters.
Data accuracy overview: including main accuracy information table, trajectory relative error.
GNSS quality: including PPK data quality and GNSS quality rendering effect.

www.chcnav.com
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Solution parameters:

| Parameters

© Task Parameters

Solftware Version
Coordinate system
Project name
Device Type

SN

Data Size

Collect Time

Process Time

2.9.2.20250522

‘WGS84 / Gaussian Projection / 114.0E
2025-04-12-064108(SN-000D)

RS10

12411020000D

1.04412G

1m35s

41m38s

© Hardware Parameters

CPU

Computer Memory

Nvidia GPU

12th Gen Intel(R) Core(TM) i7-12700KF

64G

NVIDIA GeForce RTX 3060:12GB

Data accuracy overview:

* Main Precision Information Table

Predefined Precision
Threshold for Reporting

Exror Range
0-lem
1-2em
2-Sem
3-10cm
10-20cm

20+cm

Percentage of Points

5.00em Meeting Precision
Threshold

Ratio Point Count

0.063% 5185

21.158% 1745028

78.779% 6497209

0.000% 0

0.000% 0

0.000% 0

100.000%

© Process Parameters

Process Mode PPK
Scene Outdoor
Use TGCP No
Coloring Mode No Coloring
Point Clouds
e 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
® 78,788
@
z
=
¥
«
21164
20
0.088 b.gos 0.904 0.00
8 Olen I-2em B 10w 10-20em =

» Trajectory relative error (accuracy error of multiple back and forth scans)

www.chcnav.com
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Oblique View
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GNSS Quality :

G

Quality
PPK Data Quality

PPK accuracy is primarily evaluated based
distribution chart below:

Poop

on several key metrics, including the number of satellites, PDOP, fix rate, sdx, sdy, and sdz. For more details, please refer to the

UIC Time(seconds of day)

Number of Satellites: More Satellites Mean Better

NSS Quality Rendering Effect

The following

ire shows the rendering effect that whether GNSS
processing, and the red area represents no GNSS data participates in processing

Use xss

Mot Uise GNSS

Added the function of automatically matching the real-time collected GCP of SLAM with the

imported GCPs ;

participates in SLAM trajectory

UTC Time (seconds of day)

PDOP Value: The Smaller, the Better

optimization. The blue area represents GNSS data participates in

Home
'S

SLAM Processing

a

Calibration  Tools  Help

(=Y =

Load Real-Time Data Fxport Real-Time Data Optimize Data Yiew Report Expont

GEP Check GeP

Real-Time Data
Resources & x Trajeciary
* Projects

2024-03-28-05514203
04-12:0
120641085

202

~ Processing
- 0240328055142
© pOs =
20250412 0639218
20250412 0641088
* Reconstruetion
Wodel
~ 3DGS Model
2025-04-12.0630
2025-04-12:0638
2025-04-12-0641¢

v CHC 20250528131950(SLAN & % 5 ) L

SLAM Post Processing

2025-06-06 1124:12 [2024-03-28-055 142(SN-001G)) Trajectory Ioading completed.

SLAM Accuracy Check

fjust Mesh Modeling 3065 Modeling
SLAM Modleling

- 2025-04-12-06410 L 5
@ point._cloud 32 ¥
Calibration -
Vector
8
a1 time callection paints
Mateh
Hia—t 047290 Soea0 Select
&, ac 305720 114425364 3D View  3DGS View 0 Manual Auto GCP Picture
Output & x B Enable Manual
@OFwor . OWaming 4 Messages
1 the point
© Message  2025-06-05 112155 [2025-04-12-064105(SN-0000)] The report hes ieen generatecl You can e I diectl. I you heed 10 export the paf file, please use the “View Repart” function in At ¥
Wihge he hwiare 1ooIBa. -
© Message  2025-06-06 11:24:11 [2024-03-28-055142(SN-001G}] Loading trajectory. Check
© Message

5 x P
Ad Contral Point Data
Import GCP Add GEP
Uit Of Control Points
Display GCP In POS range
Query

Hame 10) Refine Tvpe
1 D

Refine Point
Refine Point

Coordinate System: WGSB4 / Gaussian Projection / 1140

GCP Check

After clicking "Auto Match", the autom atic

www.chcnav.com

matching window

will pop up and the GCP
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collected in real time will be used as the matching point.

» Auto Match GCP Settings

Project List 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-001¢ 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 £

[ ]08 540844.541 3372524.356 12.042 NA

[]09 540832453 3372520.838 12.141 NA

B 10 540813738 3372520306 12132 10 10 540813.695 3372520.243 12.087

B 11 540794471 3372525734 12.170 11 11 540794.398 3372525763 12.092

B 12 540775449 3372535257 12220 12 12 540775411 3372535271 12126

B 13 540760.154 3372549288 12305 i3 13 540760.073 3372549.300 12.196

B 14 540738439 3372564274 12.285 14 14 540738.387 3372564259 12238

B 15 540710219 3372598383 12350 15 15 540710.187 3372598377 12.320

B 16 540682625 3372664.657 12716 16 16 540682.615 3372664.680 12.592

B 17 540724279 3372697356 12.882 17 Mz 540724303 3372697.389 12.805

B 18 540754.097 3372665199 12708 18 18 540754.134 3372665.181 12.639

9 19 540782.228 3372658487 12.747 19 o 19 540782.240 3372658475 12.745 y
% . Paired Not Found

[ ok |

= Added 3DGS view for browsing 3DGS models. The view has point measurement, distance

measurement, and perspective reset functions;

3DGS View

3D View |3DGS View

(DMeasurement: used to measure point coordinates and distance.

(@Reset: The model returns to its initial position.

@ Third person: Enter the third person perspective to browse the 3DGS model: Use the left

mouse button to rotate the perspective, and the right mouse button to translate the perspective.

= Added the shift key to accelerate movement in the first-person browsing mode;

www.chcnav.com
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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;
|Shfft key, hold to increase movement speed;
Left-click button to adjust the direction of the viewing angle

[_ oK
(] I already know

Added online resource package update function. Supports online download of resource
packages and online/offline updates. After downloading the resource package, the
corresponding functions can be used normally. The current version supports resource
package functions: insta360 solution and 3D Gaussian modeling.

Ty

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help

3 @ ® O ©]

Language Manual Updates License About [Resource pack downloader

Software Helper Source pack

Extension Manager Tool

3DGS Modeling Feature 0.00 GB 3DGS Modeling Feature
“-m SLAM
SLAM Not Installed 3D6S
| Download
Insta360 0.00 GB
g 3DGS: It is a 30 geometric modeling technique that is more precise in details and visually realistic compared to
= s niivssalia traditional Mesh madeling.

Note:This mode must be equipped with a NVIDIA graphics card, recommended configuration: 4090 series graphics
card, video memary 12G and above, Intel Core i7 CPU of 12th generation and abave, system memory 32G and above.
The current version does not support 50 series graphics cards,

Airborne/vehicle scenarios:

Optimize the vehicle-mounted adjustment function. There are two types of vehicle-mounted
adjustment: fully automatic and semi-automatic . Add error display before and after
adjustment.

(DAutomatic

Automatically generate Link, and then perform global optimization and generate results
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 Link on the basis

of fully automatic adjustment , and then perform global optimization and generate results,

www.chcnav.com
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or you can directly choose to use the semi-automatic adjustment function.

» 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
@@2024-03-26-113535 Backpack NA AU20+AP5 OK

Parameter settings:

© Automatic|) Semi-Automatic ©

1.Link Detection(Auto) S>> 2.Global Optimization(Auto) >35> 3.Generate Results(Auto)

[] Adjust Selected Time Areas @ [ ] Use GCP @

|Cancel‘ I Back H Start ‘

(@Semi-automatic

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.

Note: If multiple projects are checked at the same time in the adjustment interface,

adjustment will be performed between multiple projects!

» 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
@@2024-03-26-113535 Backpack NA AU20+AP5 OK

Parameter settings:

© Automatic [ Semi-Automatic ©

1.Link Detection(Auto) S>> 2.Global Optimization(Auto) >35> 3.Generate Results(Auto)

[] Adjust Selected Time Areas @ [ ] Use GCP @

|Cancel‘ I Back H Start ‘
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Comparison of fully automatic adjustment and semi-automatic adjustment effects: (left: fully aut

omatic; right: semi-automatic)

Link interface:
Link List & X

Generate Link

| Regenerate |o [ Manual Insertion | 0]
Link Error
Qverall Error Before Optimization(m): 1238 ©

Estimate The Overall Error After Optimization(m): 0.015 ©

Link IDt}  Current Error(m)tEstimate Error(m)Link typet! s
Link 0 0.067 - Auto

Link 1 0.087 - Auto

< ———————————— >

moae |/

Good Poor  Bad Invalid  Unoptimized Edit

Global Optimization

| Global Optimization ‘ O]

Generate Results

I Generate Results ‘ ®

Note: Error accuracy is affected by the data environment and may be inaccurate in areas

where point cloud features are not obvious.

www.chcnav.com
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Edit Link:
a  Adjust Edit

Link PointCloudName Time dX(m) d¥(m) dZ(m) d3D(m) |

» |
UnFixed 1711454971.17 0.040 -0.147 -0.295 0332 ‘
Fixed _ 1711455189.59 0.000 0.000 0.000 0.000 ‘
3D error(m) 2D error(m) height error(m) |
0.017 0.009 0.015
ok || Cancel |

A new Atmospheric Estimated option has been added to the Tightly Coupled mode of the

POS solver;

a7 POS Settings

8 (Processed)@@2025:02:0311 (o project: @@2025-02-03-110032

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

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

Basel Base2

Base Station Coordinate Antenna Settings

Name: virt034i30.250 Measured Height (m): 0.0000 |
CSType: O |WGS84 BLH || MeasureTo: [ Position of ante| |
B: | 45:08:04.252560 [N]]  AntennaPhase Height (m):  0.0853

L: [008:27:16.784278 [E[] Manufacturer.

H (m): 207.0430 Antenna Type: LEIARTO N
1.0000

‘ Select ‘ ‘ Save ‘ Sampling Rate (s):

\ Remove \

Process Mode
© Tightly Coupled ® () Loosely Coupled ©

Ephemeris Data
B GPS @ BEIDOU [ GLONASS @ GALILEO @ Q7SS 0]

Advanced Settings
() Atmospheric Estimation ©

i Hide H Apply to Other Projects \
v

‘ OK HVCan(e\\

The vehicle-mounted POS solve has a new DMI function, which can optimize the POS jump
problem and improve the POS accuracy in long-term GNSS signal-free environments (such as
long tunnel scenarios);

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 suppor
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ted.

» POS Settings

() (Processed)@@2025-02-03-11
B (Processed)@@2025-04-25-02

A

Current project: @ @2025-04-25-023115
Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

Base Station Settings
() Cloud Base Station @ Field Base Station [ Add \

Basel
Base Station Coordinate Antenna Settings
Name: 20250425-023028 1.250 Measured Height (m): 0.0000
CSType: @ [WGS84 BLH || Measure To: [Unknown ||
B: [ 30:30:00.003238 [N]]  AntennaPhase Height (m):  0.0000
L [ 114:26:50.992925 [e [] Manufacturer.

H (m): 63.7753 Antenna Type:

‘ Select J Save ‘ Sampling Rate (s): 1.0000

[ Remove ‘
Process Mode
© Tightly Coupled ©® () Loosely Coupled ®

POS Optimization
] Use SLAM Optimization

Ephemeris Data
@ 6Ps @ BEIDOU @ GLONASS @ GALILEO @ QZSs ®

Advanced Settings
) Atmospheric Estimation ®

DMI Setting
@ UseDMI @

Lever Arm (m) Txx  0.6200 Ty: 04580 Tz -1.8100

[ Hide H Apply to Other Projects ‘
v

OK H Cancel ‘

hard-axis wheel encoder:

www.chcnav.com
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= When laser images exist at the same time, it supports separate image solving and separate i
mage data export. You can control the display/hide of exposure points through "3D View->";

& Export Result

Result Project List
B @@2025-02-03-110032 ¢y rent project: @@2025-02-03-110032
Carrier Type: Ground Vehicle  Carrier Name: NA  Device Name: AU20

[_] Lidar Setting

Coordinate Type: @ Units:

File Format:

Version

Segment Mode
File Size @ Distance @ Trajectory @

a

Segmented Distance(m): 300 Z

Export Range
All Solved Data @ Displayed Data @

|

Output Directory: @ D:/CopreWorkSpace/CHC_2025060517024 |
| Apply to Other Projects ‘

| OK H.Cancet.\

Common scenarios:

= Added camera exposure point function and optimized photo viewing function . The

operation steps are as follows:
(1 Load the result trajectory, and the 3D view displays the non-panoramic camera exposure

points (triangles) and panoramic camera exposure points (circles).

v Panoramic Camera Exposure Point{Circular)

Built-in Camera Exposure Point(Triangle)

@Double-click the exposure point to enter the photo browsing mode. At this time, the 3D
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view will display a single camera switching button (there is no camera switching button for
the panoramic camera exposure point) and an exit photo browsing mode button. You can

browse other camera photos of the same exposure point by switching cameras.
DI ul| & &]88 LS [ ) B Y FRE BE BE

CAMEEN Camera2 Camera3

Support exporting point clouds in e57/laz/pts formats, selecting segmentation method and
export range;

& Export Result

Result Project List

8 @@2025-02-03-110032 ¢y rrent project: @@2025-02-03-110032

Carrier Type: Ground Vehicle ~ Carrier Name: NA  Device Name: AU20
B Lidar Setting

Coordinate Type: © Units: ©
File Format: [0} Color Range: @

Segment Mode
(O FileSize ® © Distance ©® () Trajectory @
Segmented Distance(m): 300 =

[l

Export Range
© All Solved Data ©® Displayed Data ©®

B Camera @
Output Directory: @ D:/CopreWorkSpace/CHC 2025060517024 [ 1

‘ Apply to Other Projects ‘

OK Cancel

Bug Fixed in CoPre 2.9.2

Fixed the problem of Optimize SLAM data with disordered point clouds in some cases (left:
before repair; right: after repair);
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Fixed the problem of missing part of the point cloud after Optimize of SLAM data in some
cases (left: before repair; right: after repair) ;

Optimize point cloud clipping function:

(DFixed the problem of excessive memory usage and software freeze during cropping and
saving;

@Fixed the problem that some point clouds were not cropped after cropping and saving;
Fixed the problem of point cloud distortion in some areas after control point adjustment in
some cases (left: before repair; right: after repair);
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Fixed the issue that the onboard calibration parameters could not be updated to the device

in some cases;
Fixed the issue where RS10 displayed incorrect base station coordinates when using PPK

solution data in some cases;

Fixed the issue that when copying P60 data, the pop-up window indicated that the carrier
type (AirborneP60) was different from that recorded in the file;

Fixed the issue that the corresponding carrier could not be set when copying BB4+AU20 data
in some cases.

SLAM Scenario:
Added SLAM point cloud denoising feature, which can improve wall floating point issues;

@ Advanced Settings

Laser Filter Settings

Type Scanner_Hesai32
3D Distance Filtering (m) © a

Minimum (0.50 ~ 10.00) 1.00

Maximum (5.00 ~ 300.00) 80.00

Intensity Filtering @ J

Minimum (0 ~ 65535)

Maximum (255 ~ 65535) 65535

IPoint Cloud Denoising @ 2 I

Scene Settings
Scene Type: [Integration of indoor and outdoor [-] ©

[ OK [ Cancel |
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. CoPre23.0 8 ' CoPre2.9.1

'
I F)
' |
[ r
1 |
' |
i |
e i S e ey T Ty
' '
I |
' |
i T
| |
' |

= Supports automatic calibration of Insta360 data, and allows saving the calibration
parameters to the original project upon completion;

' Calibration Notes

You must read the following documents before starting calibration, otherwise unexpected errors may occur.

T.DeviceRequirments 1.Calibration equipment requirements q

List of devices that support calibration:
Insta360 device (with RS10/RS30):
3 .Place Requirements Supported camera types: Insta360_X4, Insta360 ONE RS

2.POS Requirements

: ) Other devices:
4 Trajectory Requirements
The following combination format is "Device name: Device combination type":
5.How to calibrate UAV:
AA15: AAT5, AAT5+C5, AAT15+C30
6.How to save parameters AA10: AATO
AU20: AU20, AU20+C5, AU20+C30

AU1300: AU1300, AU1300+C5, AU1300+C30
8.How to rollback parameters CAR:

7.How to update device parameters

AU20: AU20+APS5, AU20+AP5-L, AU20+AP5-L(SLAM), AU20+C-Type
AUT300: AUT300+APS5, AU1300+AP5-L, AUT300+AP5-L(SLAM), AU1300+C-Type

9.Check fail

Computer requirements::
Graphics card: only supports NVIDIA graphics card.

memory: minimum 16GB, recommended 32GB or above.

oK ]
Raw Project Settings

B 2025-01-07-035241(SN-i B Camera calibration
Solve Point Cloud @ [ Filter Setting |

Output path:  )220165410/Results | .. |

[ OK ][ Cancel |

Calibration effect:
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) SLAM Pracessing

Callbration Apply Pasam Update Pacam Calibcation Param Rollback Caflbration Notes

Calibration Tools

Resources & x Trajectory
~ insta360-cailb(SLAM) ey 2l X g5 @
~ Projects
* 2025-01-07-035313(5N-0¢
Paint Clouds smeuess
Calibrating meagsm
2025-01-07-035714(SN-0(
2035-01-07-035956(SN-01
2025-01-07-040242(5N-0C

Processing ﬁo
* Reconstruction -
- 40
g

Madel
i 7
+ Colibration 44& 488991, 4
* 20250107 0353135N 00 5 < BMT5 g5
® Camerad FOS 1008 .81 = 77 % . -71
FOS —————— .79 69
Vector +45 .3
67
2 5-1*'-““195‘!?. 70
) L e 1 70, TR -
80 L 55-54 =31 i &
R IR 65
+62: 3366
37 63
.29 -61
il
'1%‘55
L]
oot Lat:-0.0000013; Lo 00000001

= The creation of a new projection system task for SLAM data supports the default
selection of a coordinate system;

&' Coordinate Settings

Please set the target coordinate system of the task.

() Relative Coordinate System IO Projected Coordinate System I

|C00rdinate System:  WGS84 / Gaussian Projection / 114.0F ! L aa |

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

= Added a feature to remove unshaded points in SLAM shading;
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& Advanced Settings

Laser Filter Settings

Type Scanner_HeSai
3D Distance Filtering (m) © i)
Minimum (0.50 ~ 10.00) 1.00

Maximum (5.00 ~ 120.00) 60.00

Intensity Filtering @ 0
Minimum (0 ~ 65535) 1300
Maximum (255 ~ 65535) 65535

Point Cloud Denoising @ i

Scene Settings
Scene Type: [ Integration of indoor and outdoor [-] ©®

Coloring Settings
[] Remove Unshaded Points @

[ OK || Cancel |

Airborne/Vehicle-mounted Scenarios:
= The Points Optimize tool supports AA9 and AA15 data;
IT]ps: This tool only supports AA9, AA10, AA15, AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing I

~Input Settings:
g 3 Coordinate Type: [ENH[*] Carrier Type: [Airborne [-] Scene Type: [Non Urban Areas []
[

Source Files:

 Optimize Settings:

B Sampling Interval (m): 0.05 s Max Thick (m): 0.30 ~
Min Rod Height (m): 5.00
~Output Settings:

B Merge Files File Format:

Output Directory:

Optimize Progress: 0% |_Start |

= Supports the resolution of AA15L data;
= The information output for exporting and generating TGCP reports supports clicking on
hyperlinks to navigate to the corresponding folder directory;

Output

@0Error - 0Warning © 5 Messages
essage ?

© Message 2025-02-26 17:17:23 [@@2024-03-28-092156_Cameral] All images have been exported
© Message 2025-02-26 17:18:30 [@@2024-03-28-092156_Scanner1] All point cloud exports are complete
© Message 2025-02-26 17:18:30 [@@2024-03-28-092156] Result export finished.Please go toIExaort directo&lto view!

2024-03-28-092156 Scanner1] Start export lidar data, time areas: 1

Output
@ 0Error - 0Warning © 14 Messages
essage -02-, :20: -T1-14- ‘moxing] SLAM solving completed

© Message 2025-02-26 17:21:08 [2024-11-14-080258(moxing] The TGCP file: D:/CopreWorkSpace/CHC_20250225145811/Results/2024-11-14-080258(m
© Message 2025-02-26 17:21:08 [2024-11-14-080258(moxing] All laser data are processed.
© Message 2025-02-26 17:21:08 [2024-11-14-080258(moxing] The TGCP adjust report has been generated. Please go toITGCP Report Directoulto check.
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= Added third-party library Licenses description.
s About..

Version: 2.9.1-Beta-20250222
@ 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.

For information regarding third-party library licenses,

please click here to open the folder and review the details.

Bug Fixed in CoPre 2.9.1

= Fixed the issue of uneven SLAM point cloud display under certain conditions;
= Fixed the issue where the exported KML and POSL ranges based on the displayed data

were inconsistent with the point cloud range;

"  Fixed the issue where exporting results in e57 format would result in many small file

fragments.

7. CoPre-2.9.0-202412

New Functions and Improvements
Airborne /Vehicle-mounted mode:

= Added one-click solution function for airborne and vehicle-mounted data;

Home Processing

Auto Solve

One-click operation

www.chcnav.com

SLAM Processing UAV Reconstruction Calibration Tools Help
w L2 & = @, @ e
Cloud Base POS Data Solve Strip Adjust GCP Check GCP Adjust Export Pause Cancel
POS and LiDAR Processing
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» Auto Solve

1
Select Project POS Setting Select Area Solve Setting Result Export

Please select the projects that need to be processed in the list

Project List
& @@2024-10-31-030129 Carrier Type:Airborne  Carrier Name:X500 Device Name:AU20+C5
@ @@2024-10-31-053605 Carrier Type:Airborne  Carrier Name:X500  Device Name:AU20+C5

@ @@2024-10-31-055805 Carrier Type:Airborne  Carrier Name:X500  Device Name:AU20+C5

Next |

[_Cancel |

Optimize the data solution interface:

> Adds a detailed explanation of the parameter prompt information and the image

corresponding to the parameter functions in laser Advanced Settings;

{ anner Advanced Setting

Current project: @@2024-10-31-030129
Carrier Type: Airborne  Carrier Name: X500  Device Name: AU20+C5
Laser Filter Settings — FOV Filter: This is generally applied in airborne scenarios.
MTA Data o @ The field of view (FOV) represents the angle of the actual
scanned points relative to the equipment. A FOV angle of 0
Circle Noise Filter @  Low corresponds to points directly below. Only point cloud data
— within the set threshold of the current angle will be v
FOV Filter o
FOV(*)
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 |

> Added the function of displaying carrier type, carrier name, and device name.
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Current project: @@2024-10-31-030129
Carrier Type: Airbomne ~ Carrier Name: X500  Device Name: AU20+C5
@ Pictures Processing
[Advanced Settings | Airborne
@ Point Cloud Processing

@ Coloring ® () Remove Unshaded Points ©

Sampling Rate:

Output Settings
Point Cloud Format: (7 codata ©

B Automatically Load Point Clouds After Data Processing © () Generate Result Report ©

Auto Solve

1 —_— 2 —_— 3 — 4
Select Project POS Setting Select Area Solve Setting Result Export

Please set solve parameters for each project

Project List N
Current project: @@2024-10-31-030129

@@2024-10-31-030129 LEarrierType:Airbome Carrier Name: X500 Device Name: AU20+C5 |

©@2024-10-31-053605 8 Pictures Processing
[ Advanced Settings |
@@2024-10-31-055805 (Advanced Settings )

@ 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: @ D:/CopreWorkSpace/CHC 20241219111925/Results e ]

|_Apply to Other Projects |

[_Cancel | [ Back |[ Next |

Current project: @@2024-03-28-092156
Carrier Type: Ground Vehicle ~ Carrier Name: NA  Device Name: AU20+AP5
@ Pictures Processing
[ Advanced Settings | vehicle-mounted

@ Point Cloud Processing

@ Coloring © (] Remove Unshaded Points © (@ Blend Colorization © [ Hide |

@ [ Advanced Settings | Mask Settings.
© Use Cover Radius @ () Use Mask File ©
Cover Radius (m): 00 () Using Al Mask @

Sampling Rate: @ [ Advanced Settings

Output Directory: © D:/CopreWorkSpace/CHC 20241219225909/Results [ aa ] Output Settings
[J Depth Images Processing @
[ Apply to Other Projects | Point Cloud Format: codata @

@ Automatically Load Point Clouds After Data Processing @ (] Generate Result Report @
Output Directory: @ D:/CopreWorkSpace/CHC 20241219225909/Results (

= Optimize vehicle-mounted mode coloring:

> Added Al mask to filter dynamic vehicles and occlusions for more accurate coloring;

Auto Solve

[ Apply to Other Projects

1 D ) 3 S 4
Select Project POS Setting Select Area Solve Setting Result Export
Please set solve parameters for each project
Project List = N
Current project: @@2023-11-24-AU20_car_Vishwa
@@2023-11-24-AU20.C..  carrier Type: Ground Vehicle ~ Carrier Name: NA  Device Name: AU20+AP5
@ Pictures Processing
[_Advanced Settings |
@ Point Cloud Processing
@ Coloring @ (] Remove Unshaded Points @ [] Blend Colorization © [ Hide |
Mask Settings
© Use Cover Radius @ () Use Mask Q
Cover Radius (m): _8.500
Sampling Rate: [100% [-] © [ Advanced Settings |
Output Settings
() Depth Images Processing ©
Point Cloud Format: codata @
@ Automatically Load Point Clouds After Data Processing @ [] Generate Result Report @
Output Directory: @ D:/CopreWorkSpace/CHC 20241219111925/Results [ e |
[(Apply to Other Projects |
[_Cancel | [ Back |[ Next |

» Al mask before and after comparison;

www.chcnav.com

32


http://www.chcnav.com/

CHCNAV

> Optimizes the use of mask files by manually drawing mask files through mask Settings.

» Auto Solve

1 2 3 4

Select Project POS Setting Select Area Solve Setting Result Export

Please set solve parameters for each project
Project List N
Current project: @@2024-11-26-021951
@@2024-11-26-021951 Carrier Type: Ground Vehicle ~ Carrier Name: NA  Device Name: AU20+AP5
@ Pictures Processing
[_Advanced Settings |
@ Point Cloud Processing
@ Coloring @ (] Remove Unshaded Points @ [] Blend Colorization © [ Hide |

Mask Settings
O Use Cover Radius @ @ Use Mask File ©
[ Mask Settings | (|) Using ATMask™ ©

Mask file not found, please set up the mask first!

Sampling Rate: [100% || © [ Advanced Settings |

Output Settings
() Depth Images Processing ©
Point Cloud Format: codata @

@ Automatically Load Point Clouds After Data Processing © [] Generate Result Report ©
Output Directory: @ D:/CopreWorkSpace/CHC 20241219134656/Results

[_Apply to Other Projects

| Cancel | [ Back |[ Next |

# Image Mask

(A 4d][e

Save || Cancel |

= Optimize vehicle strip adjust;
The control point function is supported for vehicle-mounted data adjustment. Before adjustment,
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select a point with the same name in the point cloud, and then check "Use control point" during
adjustment, which can improve the absolute accuracy of point cloud and point cloud layering.
Note: For multiple trajectories and point cloud data, you only need to select a point with the same
name in the data of one trip.

» 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
@@2024-11-26-021951 Ground Vehicle NA AU20+AP5 OK

Parameter settings:

[ More |

() Adjust Selected Time Areas ©
[ Cancel | [ Back || Start |

Trajectory 8 X 3D View 8 x GCP 8 x

SR Ok £ld% ¢S 5o Zilu] @] &[8s-] 0 @ Add Control Point Data
= Import GCP I Add GCP
List Of Control Points
() Display GCP in POS range
Query.
Name (ID) Type Refine Type |
1 Refine Point 3D Point #R

2 Refine Point 3D Point
3 Refine Point 3D Point
4 Refine Point 3D Point

' Select Matched Point

e Name: 1] Z
L X
o Refine Type: 30 Pont Z
e 4 Time:

'Z.) < Project Involved:  02:

Foi Lat: -35.2000258; Lon: 136.5262300

Data solution for UAV X500;
Optimize the copy tool function:

> If no EPX/CPX file exists in the EPX/CPX folder, an EPX/CPX file without parameters will
be created and data will be copied;

> Fixed disk formatting failure without administrator permission.

Optimize software interface prompts;
Coordinate conversion tool supports geoid and planar grid using RTCM3.2 mode;
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Source Coordinate System Conversion Method Target Coordinate System
O Geocentric - o L Ceacoai
Coordinate System Settings
O Geodetic
o Default Coordinate System oordinate System Lists Coordinate Information
© Projection ‘@ Current TargetCoordinateSystem ‘e Calibration  Elevation Fitting  Correction parameters  Geoid Model  Plane Grid 4 »
‘@ Custom File Format: [None E stem Export
» & DatumRoot Interpolation Method: [None
N DAT File
GRD Fil TEerEew
Toad point/point, E Ik At loordinate | Export
Source Coordinate] o
Name CGD File H i
1 OSGB File
2 GRT File
DATCZ File
3 RTCM3.2 |
4
5
6
7
8
9
10 (Cimport | ([ Export | New [ Save ][ Delete |
" Confirm ) Cancel
12 2
13 13
14 ] 14 |
0%

= Support the output of positive DOM loading in CASS;
= DOM and model data support output coordinate system information;

> - CopreWorkSpace » C5 * Results > DOM > DOM_2024-12-06-204953 ZEL
B B W N#E ==E- -

£ ez =t ESit) Foh
| DOM_2024-12-06-204953_dsm.thw 2024/12/6 22:06 TRW 3745 1KB

DOM _2024-12-06-204953_dsm.tif 2024/12/6 22:06 TIF BR S0 7,015,250 KB

| DOM_2024-12-06-204953_tdom.thw 2024/12/7 1:40 TRW 324 1KB
DOM 2024-12-06-204953_tdom.tif 2024/12/7 1:40 TIF BBt 58,214,728 ...

[ fruitCoord.prj 2024/12/6 20:49 PRI Sff 1KB

www.chcnav.com

5\Results\DOM\DOM_2024-12-06-204953\fruitCoord.prj - Notepad++
~ Epcoding Language Settings Tools Macro Run  Plugins Window ?
dRDIcngrxBEE 51 EFEEIEGAz= EERNBE

| fruitCoord. prj BN]

I PROJCS["Transverse Mercator",GEOGCS["Datum based upon the WGS84 ellipscid”,
DATUM["Based on WGS84 spheroid”, SPHEROID["WGS84",6378137,298.257223563]],
PRIMEM["Greenwich",0],UNIT["degree”,0.0174532925199433, AUTHORITY ["EPSG", "9122"]]],
PROJECTION|["Transverse Mercator"), PARAMETER["latitude of origin",0],

PARAMETER ["central meridian”,117], PARAMETER|["=cale_factor”,1],

& PARAMETER["false easting",500000], PARAMETER["false northing”,0],

|  UNIT["metre",l,AUTHORITY["EPSG","9001"]],AXIS["Easting”,EAST],AXIS["Northing", NORTH] ]

L ha

» = CopreWorkSpace > 1012 > Results > Model > | Model 2024-12-06-201056 >

&D = w N HE =5 s

= - L] w2 S
oBJ 2024/12/6 20:11 i
0SGB 2024/12/6 20:11 Tig=

2024/12/6 20:11 XML 3zt

012\Results\Model\Model_2024-12-06-201056\metadataxml - Notepad++

w Epcoding Language Settings Tools Macro Run  Plugins Window ?
sLikIC AR 2% E5E 51 FINGA® IEDNEE

{ metadats miEd

<7xml version="1,0" g="UTF-8"2>
-<ModelMetadata ve 1>

F <SRS>PROJCS [ 4quot ;Transverse_Mercator&quot;,GEOGCS [ équot ;GCS_Datum based upon_the WGSB4_ellipsoidsquot;,
DATUM([ squot ;D_Based_on_WGS84_spheroidiquot;, SPHEROID [ squot ;WGSB squot ;,6378137.0,298.257223563] ],
PRIMEM[ squot ;Greenwichiquot;,0.0] , UNIT[&quot ; /Degreeiquot;,0.0174532925199433] ],
PROJECTION[ sguot ;Transverse Mercatoriquot ], PARAMETER[iquot;False Eastingéquot;,500000.0],

7 PARAMETER[ squot ;False Northingéguot;,0.0],PARAMETER[ iguot ;Central Meridianigquot;,102.0],

8 PARAMETER[ &quot ;Scale Factoréquot;,1.0],PARAMETER[&quot /Latitude Of Originé&quot;,0.0],
UNIT[&squot ;Metersquot;,1.0]]</SRS>
<5R30rigin>565756.000000,2794992.000000,0.000000</5RS0rigin>

“</ModelMetadata>
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SLAM Scenario:

= Add SLAM data multi-project fusion modeling function, which can customize the name of
fusion modeling project;

Note: Make sure that the engineering point clouds for fusion modeling have some overlap,

otherwise the modeling may fail.

» SLAM Modeling

Result Project List

8 2024-12-12-06383420 Current Project: 2024-12-12-06383420

8 2024-12-12-064035225 Note: This mode must be equipped with a NVIDIA graphics card, recommended configuration: 3050Ti
() 2024-12-12-064242fs series and above graphics card, Intel Core i7 and above CPU, system memory of 32GB or above.

(1) 2024-12-12-064525z0L The estimated processing time for the current project: 10m31s.

Automatically Load Model After Data Processing

[. Multi Projects Fusion Modeling I@ Fusion Modeling Project Name: ModelCombine20241219142303

Attention: Please make sure there is overlap between the projects, or it will modeling fail.

Output Directory: D:/CopreWorkSpace/CHC 20241212tree/Results  —
Disk D remaining space: 81.00 GB, estimate need 3.56 GB space

[_Process || Cancel

Fusion modeling effect:

= Optimize SLAM data browsing effect(CoProcess is updated synchronously to CoProcess
version 2.7.2);

=  Add new tunnel and open scene types to SLAM data one-click solution;
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1 > 3 4
Select Project iectory Optimizati P Traie imizati Result Settings

»  Advanced Settings

Please set parameters for each proje

Project List Cur Laser Filter Settings
2024-12-12-063834z0

Type Scanner_HeSai

3D Distance Filtering (m) @ (]

Minimum (0.50 ~ 10.00) 1.00
Maximum (5.00 ~ 120.00)  60.00 ed configuration: 3050Ti
of 32GB or above.
Intensity Filtering © ] >
Minimum (0 ~ 65535) 1300
Maximum (255 ~ 65535) 65535
Noise Filtering (m) © ]

Noise Distance Threshold (m) = 1.00

Scene Settings

Scene Type: |Integration of indoor and outdoor || ©®
Integration of indoor and outdoor [_Apply to Other Projects

Indoor | OK |[ Cancel |
Quitdoor v
Output Directory:| D:Tunnel /Results [
Open
|_Back |[ Start |

[_Cancel |

= 3D view added the function of browsing point cloud and model from the first-person
perspective, which can be controlled by the left mouse button rotation Angle and the
W(forward), S(back), A(left), D(right), C(up), Z(down) key controls the first person
perspective for browsing within a point cloud or model;

3D View g X

»  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;
Z key, the camera lower vertically;
C key, the camera rises vertically;

Left-click button to adjust the direction of the viewing angle
Lok
@ | already know

= Optimization of SLAM algorithm:

> Improved TGCP control point optimization accuracy and stability in weak feature

scenarios;

> Single project layer optimization;
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CoPre2.8.6 | CoPre2.9.0

— P —— : | GO IR T T B N I o T L
S = 2 B Mkt BTN EY 00 2R g Ty e b e pT AP ST e TR R E O N 2 S X G R LY T

| 128m No layering

The point cloud layer is about, 8cm

» Trailing noise optimization.

Airborne /Vehicle-mounted mode:
Fixed the problem that the Alpha3D double-headed .pcap file data was stuck and the
data quality inspection flash back in some cases;
Fixed incomplete solution of cross-equatorial data under UTM projection;
Fixed the problem that the 3rd-party camera is equipped with Lidar, and the data
calculation indicates that the device SN does not match;
Fixed the problem that POS solution interface could not recognize 176 antenna type;
Fixed POS solution stuck or failed in some cases;
SLAM Scenario:
Fix overlapping of SLAM point cloud locations in a same place;
Fixed the problem that the software prompts "camera POS file does not exist" during
SLAM data modeling in some cases;
Fixed the problem that the point cloud after SLAM multi site match is displayed
abnormally when the clipping tool is used;
Fixed an automatic matching failure and no prompt message during height matching.
Others:
Fix the relatively large error of quadratic interpolation in geoid interpolation method;
Fixed the problem that the anti-virus software displays error when using the software in
some cases;
Fixed the problem that the software cannot be registered in some cases;
Fix the problem that software does not respond or crashes in some cases.
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8. CoPre-2.8.6-20241010

New Functions and Improvements

=  Added SLAM modeling function;

Note: You need to enable the modeling permission for RS10 devices in SmartGo software.
Only after the permission is enabled can the collected data be used for modeling. SmartGo
needs to be updated to version 1.3.2.1, and the firmware version of RS10 needs to be
updated to version 1.4.1.

Authorization in SmartGo:

Register

Device authorization status Authorized 2024-11-08

SLAM function authorization status Authorized 2024-11-08

SLAM modeling authorization status Authorized 2024-11-08

SN 12417020003Y

When modeling with data collected when SmartGo modeling is not authorized, the software
prompts that there is no permission:

# SLAM Modeling

Result Project List

8 2024-10-10-071709(SN-0056) Current Project: 2024-10-10-071709(SN-005G)
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: Os.

B Automatically Load Model After Data Processing

Error: The current project does not have modeling permissions and
cannot be modeled, please uncheck it.

Output Directory: E:/CopreWorkSpace/CHC 20241012142814/Results L
Disk E remaining space: 514.00 GB, estimate need 19.13 GB space

[ Process |[_Cancel |

»  SLAM modeling menu:

www.chcnav.com
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Note: Modeling requires the results of the project to output image POS.

Home Processing SLAM Processing UAV Reconstruction Calibration Tools Help
@ @ E O - 23 & L

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

» SLAM Modeling
Result Project List

8 (Processed)2024-09-27-0822555N ¢y rrent Project: 2024-09-27-082255(SN-0005)
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: 20m20s.

B Automatically Load Model After Data Processing

Output Directory:  E/CopreWorkSpace/SLAM/Results [ |
Disk E remaining space: 518.00 GB, estimate need 9.62 GB space

| Process || Cancel |

» SLAM modeling in optimization interface:

Note: Modeling requires the results of the project to output image POS.

» Optimize Data

1 = 2 3 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2024-10-10-071709(SN-005G)

2024-10-10-071709(SN-005G)
Point Cloud Processing
@ Point Clouds Optimization @

@ Moving Objects Filter @
[J Coloring @
Sampling Rate: [100% [-][ Advanced Settings |

Image Processing
() Output Image POS @

Model Processing
() Output Model @

Output Settings

Point Cloud Format: codata @ las @
Version:

() Segment 1024 [S MB

@ Automatically Load Data After Data Processing

[_Apply to Other Projects

Output Directory: _E:/CopreWorkSpace/CHC 20241012142814/Results .

[ Cancel | [ Back |[ Start |

» Model example:
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= Supports processing of data collected by RS10 with Insta360 camera. CoPre can export
panoramic images and camera POS, also supports panoramic images displaying together

with point cloud;

1 e 2 —_—— 3 _ 4
Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2024-09-19-071106(SN-0005)
2024-09-19-071106(SN-0005) &

Point Cloud Processing
@ Point Clouds Optimization @

@ Moving Objects Filter ©
[ ] Coloring | Fast Coloring MEO]

Sampling Rate: | 100% |-|[ Advanced Settings |

Image Processing
Output Image POS 0]
[ Solve the Insta360 Panoramic Image ©

Model Processing
() Output Model ©

Output Settings
Point Cloud Format: codata @ las ®

Version: H
O segment [File Size [-] 1024+ MB
@ Automatically Load Data After Data Processing
['Apply to Other Projects |

v

Output Directory: E:/CopreWorkSpace/CHC 20241014111845/Results [

[_Cancel | [ Back |[ Start |

» Storage path of processed panoramic images: in Camera4/JpgFiles folder of raw

project.
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== JpgFiles — a x
#= =& @ BRIK 2]
« MEKE (L) » 2024-09-19-071106(SN-0005) » IMG > Camerad > IpgFiles v O | T pgFiles migE »
186jpg 187,pg 188jpg 18%jpg 190jpg 191jpg
192jpg 193jpg 194,pg 195jpg 196,jpg 197 jpg
198,jpg 19%.jpg 200jpg 201jpg 202jpg 203jpg
204jpg 205.4pg 206jpg 207jpg 208,pg 209jpg
210jpg 211jpg 212jpg 213jpg 214ijpg 215jpg
2164pg 217jpg 218jpg 219pg 220jpg 221jpg

222jpg 223jpg 224jpg 225pg 2264pg 227.jpg -
B

» Panoramic images display with point cloud:

= Optimized of SLAM related algorithms;

»  Fixed the issue that multiple projects have misalignment after SLAM optimization in

some scenarios.

www.chcnav.com
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»  Fixed the issue that point loud has misalignment when RS10 collection without
loops or in long straight trajectory scenarios.

> Optimized the pedestrian filtering algorithm to filter dynamic objects better.

> Improved the TGCP optimization accuracy, and the accuracy is improved by 1 cm.

Optimized the multi-session function;

» Updates the POS when saving point cloud result after multi-session processing;

» Added shortcut keys for point cloud rotation;
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» Optimized the shortcut key rotation operation of the clipping plane in the section

view.
Supports using software without administrator privileges. CoPre logs will be saved to the

path: C:\Users\Public\Documents\CoPre\Logs;
Supports Japanese language.

3 B &

-

language Manual Updates

v English oftware Helpe
Pyccknn L
H 11154058(SL4
HAGE

www.chcnav.com
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CoPre

a4 GPFxu9 GCPEEE| EFUM5

5 AF-SOToAR- b AR AT i
SIAMTAFTOSTS b SAMMEFI2o  SLAMEFULY

Ju—x 5 % nE

6431 8(5N-0016) Mudel
64318(SN-001G) Model(1)

Fixed the issue that point cloud has no coordinate system information in Las file after
SLAM optimization;

Fixed the issue of inaccurate distance measurement of multi-session splicing in some cases;
Fixed the issue of POS solution failure of P60+DG6Pro data in some cases;

Fixed the issue that the SLAM data did not check the 3D distance filter but actually used the

default parameter to filter;

Fixed the issue that CoPre lacked instructions for multi-session splicing in the Russian

interface.
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@ W 2200517815 p0LE &

Added Multi Site Match for SLAM processing, supporting manually match and

automatically match. It can improve the layering problem between multiple projects.

' CoPre
Home ssing SLAM Processing Tools Help
e L i & W ® + (a2} &
Load Real-Time Data Export Real-Time Data Optimize Data Convert Data Pause Cancel Registration GCP Check GCP Adjust
Real-Time Data SLAM Post Processing SLAM Multi Session] SLAM Accuracy Check

BB | e view oorth = sotns

Optimized the HPC coloring function, which is more efficient and has clearer textures.

www.chcnav.com
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|

= Supports exporting TGCP file, which name is “TGCP.TXT".

Results > 2024-04-04 0731 > AUTOSOLVE > TGCPReport FE TGCPReport HhigiZs
N HF - = &R -

&R {E5HER £l A
S)| SLAM_Check_Report.csv 2024/8/22 20:26 XLS I 1KB
S| SLAM Refine Report.csv 2024/8/22 20:26 XLS Tez= 1KB
[ TGCP.xt 2024/8/22 20:26 AR 1KB

)
[ Tece. txt E3

1 Name,X,Y,Z

2 1,672721.913449,4857655.542661,94.415001
3 2,672714.458605,4857631.404920,94.334051
4 3,672684.172985,4857619.278311,94.078216
4,672694.595624,48576477.343319,94.479065
5,672698.005094,4857686.110161,94.470119

o

o

www.chcnav.com


http://www.chcnav.com/

CHCNAV

Added GCP check function for real time point cloud.

+
Homa SLAM Proces: Tools  Help
& & £ > L] <
Load Real-Time Data Fxport Real-Time Data  Optimize Data Convert Data Regitration 6P Adjust
Real-Time Data SLAM Pust Processing SLAM Mult Session  SLAM Accuracy Check
Resources & x 30View 8 x &P g x
* FointCloud(SLAM) Add Control Puint Data
* Projects fmport GCP Add GCP
~ AeAGoa i3] List Of Control Points
@ LAV — i
* Processing Hame (1D] Type. Refine Ty
~ 2024-04-04 0721 l CheckPaint 30 Paint
REFINEY =2 CheckPoint 30 Foint
REFINEZ B: Check Paint 30 Point
* Reconstruetion B4 CheckPoint 30 Point
~ Model | Check Point 30 Point
2024-04-04 0731 Mod
Vector
+ Matched Foint Check
Proj
GEP Distance Thresholel ml; @ Error Theeshold (mi: @ 005 | Export Report | Chart | B Coordinates
Note:
Sorting rule: Sort the sefected matching points in ascending order of thei time on the point cloud
Adjacent point spacing: The distance betwsen adjacent matching points in orcer
Name Las Name Heighbor Distance dx dy Distance To Scanner
' 20240403175600222 A 0028 oo
20240403175600222 partt A 0031 0w
20240403175600922_part? nA 000
20240403175600222_part2 na 0047
20240403175600222_part3 A 0032
=y Select Point
30 View IR, 0 Manuai Auto GCP Picture
Output & X @ Enable Manual
OEor 1 Waming © 4 Messages Plote: Please select matching points
© Message 20240530 15.40:26 [2024-04-04 0731 Traectory oading completedd comresponding to cantrol paints an the point
© Message 2024 clog
© Message 20240 completed. Check
Wiaming  2024-08-30 15:41:28 5 AX- 672715958, AY: 4B57656.883, AZ:96.263 GCP Check
te System: WG564 / UTM Projection / 9E / 32N
Refine
Project List: List Of Control Points
[ (Processed)2024-04-04 0731 Current Project:2024-04-04 0731 5 . .
- — Refine pointcloud(point cloud overall offset) @
Name (ID) Type Residu.
[- Refine Point 0018
82 Refine Point 0.005
33 Check Point NA \
N . T
24 Refine Point  0.016 Z
- . !
[ Refine Point 0011 I
’ Y
I
Iz X
P
- X
Algorithm Description: Algorithm refines point cloud position.The algorithm performs an ov
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 |

Added scene selection in advance settings, including Integration of indoor and outdoor,
indoor, and outdoor.
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Laser Filter Settings

Scannerl

Type Scanner_HeSai
3D Distance Filtering (m) ©
Minimum (0.50 ~ 10.00) 1.00
Maximum (5.00 ~ 120.00) 60.00
Intensity Filtering © O
Minimum (0 ~ 65535) 1300

Maximum (255 ~ 65535)

Noise Filtering (m) © UJ

Noise Distance Threshold (m) 1.00

| Scene Settings |

Scene Type: |Integration of indoor and outdoor || @
Integration of indoor and outdoor
e | _OK_|[ Cancel |
Outdoor

Scene Settings
Scene Type: | Integration of indoor and outdoor [-| @

] Integration of indoor and

‘i} outdoor: Indoor and outdoor
fusion scenes, the algorithm will
automatically change parameters
based on the switching of scenes.
Indoor: Scenes without satellite
signals such as offices, parking
lots, tunnels, mines, subway
stations, etc.

Outdoor: Scenes with satellite
signals such as streets and open

| areas.

Supports the network doogle, which means computers in the same LAN can share the
network doogle permissions and use the CoPre.
Added the function of showing/hiding TGCP in 3D view.

3D View

EEEE
v GCP

v GCP Name

+ Matched Point

v Matched Point Name

Fixed the issue that doogle cannot be recognized when the registration code expired.
Fixed the issue that the values of OMEGA, PHI and KAPPA in the metashape.txt file are all
0 when exporting the image data.

www.chcnav.com
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=  Fixed the issue that inaccurate distance and area measurement when displaying images

5 Camera

u
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and point clouds in 3D view at the same time.

=  Fixed the problem of abnormal progress bar display during multi-project processing.
= Fixed the problem that the number of LAS files after exporting results is inconsistent

20 distance (mj;
3D distance (m)
e m)

2562716
2021 666
767062

3D distance (m}:
dxfm:
dy (m:
ar fmy:

0586
0046
0584
o0z

with the number of LAS files recorded in the KML file in the same directory.

Output

©O0FEmor . 1Warning © 6 Messages

Fixed the problem of abnormal display of connection points in AT reports.
Fixed the issue that Ladybug file processed failure due to abnormal images.

© Message
© Message
© Message
A Warning
© Message
© Message
© Message

10. CoPre-2.8.4-20240710

2024-08-30 15:59:17 [@:

2024-08-30 15:59:18 [@@2024-02-05-061103_Camera1] There are 180 panoramas

2024-08-30 15:59:18 [@@2024-02-05-061103_Camera1] Start processin
2024-08-30 15:59:27 [@@2024-02-05-061103_Cameral] There are abnormal photos in the ladybug file 0f:2024-02-05-061804-000000.pgr, the abnormal photos will be skipped and reading will continue.

ladybug stream file: E:/NonRS10,

@2024-02-05-061103_Camera1] Start processing images, selected time areas: 1

12024-02-05-061103/IMG/Camera1/20240205 061103 C1/2024-02-05-061804-000000.pgr.

16:00:14 [ 4 5

2024-08-30 16:00:14 [@@2024-02-05-061103 Cameral] Al ladybug stream files have been processed
2024-08-30 16:00:14 [@@2024-02-05-061103_Camera1] All images are processed.

New functions and Improvements

= RS10 coloration function adds High-Precision Coloring mode, which effectively improves

1103_Cameral] Ladybug stream file: E/NonRS10/@@2024-02-05-061103/IMG/Camera1/20240205_061103_C1/2024-02-05-061804-000000.pgr has been processed

the misalignment problem and provides better coloration effect. Changes:
coloration mode is renamed as Fast Coloring.
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Bug Fixed in CoPre 2.8.4

=  Fixed the issue of parts of real-time point cloud missing;

= Fixed the issue of some RS10 data accuracy optimization processing with thickness
optimization checked stuck at 87%;

=  Fixed the issue of RS10 point cloud has big misalighment when importing GGF grid files
in coordinate setting.

11. CoPre-2.8.3-20240620

New functions and Improvements
= Added camera POS output feature, which can be overlaid with point cloud for display
and used for 3D modeling in third-party software;

Lo

Gt
Iy Trve—
f

0
0 vease
|| @ vewnge

Convcinate ystem Chins CGCS2060 { Gaussn Prfecion | 117E

G Loading bty

i Trjecory loading completed.

= Optimized TGCP optimization function, allowing for the setting of refine/check types,
and supporting the output of refine reports and check reports;
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1 2 3

Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings

Please match the TGCP for each project
Project List Current Project: 2024-03-28-055142(SN-001G)

2024.0 28.055142(5N-0016)
© Using TGP Trsjctory Optimization () No TGP Trajsctory Optimization ®

NoteiThe matching method matches by name. If the name is incorrect please modify it manually.

( wper [ Clear
Real-time collection points(point numbers:11) Externally imported TGCP
Name Type % Y z 3D Error(m) TacP Name || Name E N A
(Jo8 |Refine 0168 0752 1401 NA NA
(Joo |Refine -12270 4208 1327 NA NA
8 10 | Refine 31005 4670 1296  NA 10 10 0000 0.000 12.087
@ 11 |Refine 50250  0.852 1295 NA 1 1 0000 0000 12002
@ 12 | Refine 69219 10432 1214 NA 2 12 0000 0.000 12126
@ 13 |Refine 84494 24518 1164 NA 3 13 0000 0000 1219
v v
Paired Not Found Output R | caleulate Error | ( Display in 3D View

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

Cancel | [ Back |[ Next

= Supports the image solution function for the new version of RS10 firmware 1.2.7 and
above;

Select Project GNSS Trajectory Optimization TGCP Trajectory Optimization Result Settings
Please set parameters for each project
Project List Current Project: 2024-03-28-055142(SN-001G)

2024-03-28-055142(SN-0016)
Point Cloud Processing

@ Point Clouds Optimization @

@ Moving Objects Fiter @

@ coloring @

Sampling Rate: [ 100% | || Advanced Settings

mage Processing
Output Image POs (D

Output Settings
Point Cloud Format codata @ las @

Version
@ seoment

@ Automatically Load Point Clouds After Data Processing

[ Apply to Other Projects

Output Directory:  Ey/CopreWorkSpace/TGCP/Results ( J

[ cancel | Back | Start |

Bug Fixed in CoPre 2.8.3
= Updated colorization algorithm to optimize the clarity issue of RS10 point cloud coloring;

o o
&=

{ﬁm. B AN
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Updated thickness optimization algorithm to address the issue of non-right angles after
RS10 point cloud thickness optimization;

,283

el LI
.‘j‘wﬁumm A i"

Updated PPK algorithm to optimize the layering issues of RS10 point cloud;

. 281

Updated SLAM algorithm to improve the processing efficiency in high-quality mode, with
the default use of high-quality mode processing.

Improved the effect of RS10 point cloud coloring.

Improved the effect of RS10 real-time point cloud and accuracy optimization.

Improved point cloud density of SLAM devices( The density level is increased, and the
balanced mode is equal to the previous high quality).

Fixed the crash issue when loading real-time point cloud of RS10 in some cases.
Fixed RS10 point cloud misalignment in some cases.

www.chcnav.com
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= Added SLAM processing module for RS10.
Supports real-time point cloud browsing and export, accuracy optimization, GCP check and
adjustment, format conversion and other processing of such data collected by RS10.

Home Processing SLAM Processing Reconstruction Calibration Tools Help

& @ E 0 0 a @

Load Real-Time Data Export Real-Time Data = Optimize Accuracy | Converi Format | Pause Cancel | GCP Check GCP Adjust

Real-Time Data SLAM Post Processing SLAM Accuracy Check

= Supports processing of data collected by AA9.
= Added calibration module which can automatically adjust equipment parameters.

Home Processing SLAM Processing Reconstruction Calibration

) [= = =
@ En Eo “© 0]
Calibration Apply Param Update Param Calibration Param Rollback Calibration Notes

Calibration Tools

Supports AA15, AA10, AU20, AU1300 surveying system calibrating, also supports when C5 or C30

camera mounted on them.

@@2023-05-08-070227 1oy g
Coordinate Type: [N [*] File Format: [las [] unit: [Meter [-]
| Version 1.2 -

Segment Mode

() silesize @ () Distance D (@) Trajectory @

Export Range
(®) All Solved Data Displayed Data (®

Camera

Output Directory: | Di/1/102E/Resukts/Export I(

oK || cancel |

Supports point cloud segment according to file size, distance or trajectory.

Distance: The point cloud will be segmented according to the set trajectory distance. The default
value is 300 meters. It means exporting point cloud one file every 300 meters.

Trajectory: The point cloud will be segmented according to the selected trajectories. It means
exporting one point cloud file every trajectory.
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= Added the remaining disk memory check.
If the remaining disk memory is less than 1 GB during creating a new task or data processing, it

will display a warning.

The available space size of disk D is

o less than 1GB. Please free up space in
a timely manner to avoid processing
failure!

[ OK |

= Added coordinate system recommendation according to the position of project data.

When creating a new project, it automatically recommends a coordinate system based on the
first project data in the task. The recommended coordinate system is WGS84 ellipsoid and

Gaussian projection.

& Coordinate Settings

Please set the target coordinate system of the task.

Coordinate System: | WGS84 / Gaussian Projection / 102E |

=  Optimized the display of process bar.

The progress bar is now displayed in different colors when the process pauses, cancels, and fails.

@@2022-04-13-021920
Point Clouds | Paused

@@2022-04-13-021920
Point Clouds [Canceled

@ 2023-05-15-085341-08
- Point Clouds | Failed

= Adjusted the display of GCP check and adjustment window.
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Images E—_—
@@2022-04-13 40627
v BEB13DEGT
Paint Cicurs mmmem
P
@E2022.94-13.071100
@@2022-04-13-082316
BE027-09-16.025700
@022 4916 45435
@E$2023-05-08.070227
@@2023-05-12.085549
@E2021-12-04 050929
= Processing
@022 0413021900
BB 2023-05-03-070227
@@2022-04-13-Disa5T
* Recanctruction,

AT 2028.02.22. 104000
DoM

Mode!
Jibratian

R
Ve Trsiectary

Ouput
©aEnee 4 0Waming ©0Message

Courdirate System WGSB4 [Gaussian Projection / 1026

Lat: 619926712, Lon: 49583623

L}
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Import GEP
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Distance threshold: 500 Smooth threshold: 50 '1 Control Point  ®: POS

AL LI T IR R INTYTYRYYY - T

@ @ o : Correct POS

I

|

= Increased modeling computing capability, can support graphics cards with compute

capability of 3.5 and above.
= Optimized some prompt and warning messages.
Bug Fixed in CoPre 2.8.0

=  Fixed the issue that “Adjust selected time areas” function did not take effect.
=  Fixed the issue that MTA filtering may cause data misalignment in some scenarios.
=  Fixed the issue that GCP coordinate coverts to the target CS incorrectly when importing

WGS84 BLH coordinate.

=  Fixed the issue that duplicate images caused aerial triangulation to fail.

=  Fixed the issue that software can’t be opened in some Windows 7 systems.
=  Fixed the issue that online map didn’t load properly sometimes.
= Reduced memory consumption and space occupation of C disk when modeling.

=  Fixed the issue that camera POS generation failed when processing data collected by C30

mounted on M300.
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Fixed the data copy issue when AU10 is mounted on AP5 or AP5-L.

Fixed the issue that the dongle was inserted indicating that there was no permission
when the license of the reconstruction function expired.

Fixed the issue that the Canadian list of the default coordinate system is empty in the
coordinate settings.

Fixed the issue that POS accuracy of AU1300 is poor in poor signal environment.

Fixed the issue that there is no camera POS generated after strip adjustment then GCP
adjustment.

Fixed the issue that check point setting did not work when marking in reconstruction
module.

Fixed the issue that Aerial Triangulation failed sometimes when multi-project processing
meantime.

Fixed the issue that DOM built by model had a large black edge.

Before repair:

After repair:

Fixed the issue that parts of data modeling failed and progress bar was stuck.
Fixed the issue that CoPre crashed when the last bit of the host IP address was 1 during
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cluster modeling.
=  Fixed the issue that CoPre crashed when building DOM in some cases.
= Changed the format of DOM built by model from *.tiff to *.tif.

15. CoPre-2.7.6-20231228

Bug Fixed in CoPre 2.7.6

= Fixed the issue that the strip adjustment did not work properly during AA10 data
processing.

= Fixed the error of the CS Manager when converting geodetic coordinates to projection
coordinates using four params.

=  Fixed the issue of the CS Manager file recognition garbled characters which is non-utf-8
encoded with latitude and longitude symbol (°'").

=  Fixed the issue that the AU10 V2 data cannot be copied.

16. CoPre-2.7.5-20231219

New Functions and Improvements

= Added the display of the current project coordinate system in the coordinate system
settings interface. When creating a new task, the coordinate system settings will not
default to retaining the settings from the previous task.

Default Coordinate System Coordinate System Lists

@ Current AR10-DII-L2NEH

Projection Height(m) 9

ok J[_ coneel |

=  Added the new function of coloring the point cloud with DOM. Users only need to input
DOM and projected coordinate point clouds from the same location to coloring the point
cloud with DOM.
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Home Processing Reconstruction Tools Help

B & & 4 & wW|¥

Data Copy Data Check POS Optimize Points Optimize CS Manager Mask |Ortho Color

Utility Tools

»  Point Cloud Coloring

Input Settings
Ortho Photo Path: | IM_2023-12-11-155157/DOM _2023-12-11-155157 tdomatif | [ .. |

Point Cloud Path: | }/AUTOSOLVE/Scanner1/20230515171343000 partS.codata | .. |

Qutput Settings
Output Path: | Gi/CHC_20231211104040/Results/@@2023-05-15-085341-08/ | .. |

[] Remaove Unshaded Points File Farmat: m

[Info] [16:38:48]: 1 orthophoto files have been loaded !
[info] [16:38:50]: 41 point cloud files have been loaded !
[Info] [16:38:53]: Output Path Set Successfuly!

Processing: 0% | Start |

| Close |

= Support enabling ” Circle Noise Filter” settings without using MTA to solve the issue of
excessive noise in point cloud processing of partial data.

Static Filter Settings

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

Laser Filter Settings

Scanner]
A

Type Scanner LT

MTA Data O

Circle Noise Filter Low v
FOV Filter |

FOV(") 360.000
3D Distance Filtering (m)
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Support the thickness optimization of data collected by AA10, and the average thickness
of the optimized point cloud is within 2cm.
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Home Processing Reconstruction Tools Help

8 & ¢ | « |8 @ ¢

Data Copy Data Check POS Optimize] Points Optim"ze CS Manager Mask Ortho Color

Utility Tools

Tips: This tool only supparts AA10, AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing

scereTe: [Non oo v [
4326/AUTOSOLVE/Scanner] ‘
Gi/AAT08L2/Project/CoPre/AAT0-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012094833000.codata A
Gi/AAT08L2/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012094833000_partl.codata
G/AAT08L2/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012094909918.codata
G:/AAT08L2/Project/CoPre/AAT10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012094909918_partl.codata
G:/AAI08IL2/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095004000.codata
Gi/AAT08L2/Project/CoPre/AAT10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095004000_partl.codata
G:/AAT0&1L2/Project/CoPre/AAT0-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095043732.codata
G:/AAT08L2/Project/CoPre/AAT10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095043732_partl.codata
G:/AA10812/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095127000.codata
G:/AAT08L2/Project/CoPre/AAT0-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095127000_partl.codata
G:/AA10812/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095205177.codata
G:/AAT08L2/Project/CoPre/AAT10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095205177_partl.codata
G:/AA10&12/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095254000.codata
G:/AAT08L2/Project/CoPre/AAT0-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095254000_partl.codata
G:/AA10&12/Project/CoPre/AA10-DJI-L2/Results/@ @2023-10-12-014326/AUTOSOLVE/Scanner1/20231012095329944.codata v

~Input Settings:

Coordinate Type: Carrier Type:

Source Files: Gi/AMI0&L2/Project/CoPre/AAT0-DJI-L2/Results/@@2023-1

12-0

— Optimize Settings:

Sampling Interval (m): |0.05 Max Thick (m): |0.56
pling

Min Rod Height (m}:  [5.00

— Qutput Settings:

Merge Files File Format:

Output Directary: | Gy/AAT0&L2/Project/CoPre/AA0-DII-L2/Results/@@2023-10-12-014326/AUTOSOLVE/Scanner1 I ]

Optimize Progress: 0% { Start |

= Optimized the memory usage of the adjustment algorithm. Solved the problem of
software crash caused by excessive data.

=  Added the function of smoothing light and color to optimize color differences of colored
point clouds in vehicle-mounted mode.

W Process data
gy & x GCP
®@2023-12-12-015333 B Organize Pictures ‘
_ ImpertGcP  |[
Time Delay (s: 0,000 Move Picture () Write EXIF () Display GCP in POS range
B Point Cloud Processing Query:
———— Name (D) T Refine 1
Fiter Settings | Sampling Rate: s 0D) e L
Segment Way File Size (Mb) .
Size 300,000
8 Coloring 8 Remove Unshaded Points | Fitte hadow (@ Blend Colorization (1)
Trigger Fitter Interval (m): 10.000 _ CoverRadius (m): 8500 & Prompt
Mask File: After selecting, it can diminish color difference between adjacent images in
T — vehicle data, but calorizing will take a longer time.
era Name C
() Depth Images Pracessing <
Camera Name |
c Name - |
[C) Generate Result Report
Output Directory: _Fjcopre_data/Calib_Test/Test Project/UAV project/copre/ladybug/CHC 2023121 | .. |
ok [ cance [7: Lon: 1324540526
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=  Added advanced Settings during Pos processing, to solve the problem that the accuracy

of POS is not enough in some cases.

o Add Accel/Gyros Scale: Enabling this setting can solve the errors calculated by the IMU.
e Atmospheric Estimation: If the base station is far from the survey area, it is recommended

to enable this setting to improve pos accuracy.

=  Added English and Russian versions to the trial registration page's verification code
SMS/email. The software will send the verification code in the language currently used in the

CoPre

=  Optimized the interface, coordinate conversion algorithm logic, and operational steps of

@@2023-05-15-085341-08

Base Station

( Add I

Remove J

Basel

Base Station Coordinate

Antenna Settings

Name: [ 3512024135H3.230

Measured Height (m)

s Type: | wass4 BLH

Measure To:

Manufacturer:

B [Bo2r0766654 [
L [ 1142845307629 |
H (m) [19.1750

Antenna Type:

( Select

Process Mode

| Save

O Tightly Coupled @ Loosely Coupled

Ephemeris Data

GPS BEIDOU GLONASS GALILEQ Qzss

Advanced Settings
[ Add Accel/Gyros Scale

[ Atmospheric Estimation

|
[]

N -] Antenna Phase Height (m):
e [
|
]

sampling Rate (5);

More || Batch Settings |

1.5653

OK [ cancel |

the coordinate conversion tool.

Reconstruction

www.chcnav.com
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Help

B
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L

CS Manager

Utility Tools

5 %

Mask  Ortho Color
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= Support importing batch point or point cloud files for conversion.

( Coordinate System Settings ) Datum Parameters ( Coordinate System Settings. )
WGS84 / Geodetic coordinate Vertical Parameters WGSB4 / Gaussian Projection / 114.0E

[ Clear list || Convert Coordinate | [ Export

B L H N E H fat
10 10
n n
2 2

v v

= Support to choose different ellipsoids for the projected coordinate conversion.

[ sters: | Unknown I

Plane Transform Parameters: | Unknown I-]

Elevation Fiting Parameters: | Unknown I]

[ insert Delet I import Clear Al I Caleulate EpontReport ) Export Parameters )
Name Source B Source L Source H TargetN Target E TargetH

| Confim | Cancel |

Bug Fixed in CoPre 2.7.5

=  Fixed the issue in AA10 data where specular reflection noise occurred in areas with
direct sunlight.
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=  Fixed the issue where meters were still displayed in some functions when the unit was
selected feet during data processing .

=  Fixed the issue where the software sometimes reported “POS interpolation failed” error
when processing data in batches.

=  Fixed the issue of incorrect display of base station coordinates near -0° in the southern
hemisphere .

=  Fixed the issue where when importing a range line with the same starting and ending
points, the software failed to recognize the closure and could not control the modeling

range.

=  Fixed the issue that the trajectory was seriously deformed due to the long base line of
the base station and only single frequency signal during some data calculation.

=  Fixed the issue of severe trajectory distortion during POS processing of certain data due
to long baseline and single-frequency signals in the base station.

=  Fixed the issue of failure in adjusting vehicle-mounted data with longer mileage.

=  Fixed the issue where POS accuracy was missing when there are multiple instances of
9999 in the base station coordinates.

=  Fixed the issue where POS algorithm filtered the beginning of the static part, leading to a
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failure in calculating the camera POS during photo processing.

=  Fixed the issue of software crashing when processing partially corrupted AU20+AP5 raw
data.

17. CoPre-2.7.4-20231024

New Functions and Improvements
= Carrier options now include the M350 drone, support copying data collected by the
M350 drone.

Project .
Select Device:

2023-06-27-042205
© oo Modulel: M350

£ @@2023-06-27-034855

Module2: AATD

Module3: v

| Settings |

[ Finish |

= Added the trial registration function where users enter their phone number or email,
along with the corresponding verification code, to get one month of trial permission.

%  License

Authorization Module Current Date Expiry Date
(%) Basic Edition 13-10-2023 14-10-2023
Vehicle POS Solve 13-10-2023 14-10-2023
Reconstruction 13-10-2023 14-10-2023
Register Redeem Trial

Hardware Information:

[ 1897701294 |
@ Phone () Email

| 6 | '-'| | Required fields |

Verification Code:

| Required fields | [ Send Verification Code |

Company:

| Optional fields |

By click OK , you agree to the  Privacy Policy and  Service Policy

oK
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= Optimized the adjustment algorithm for vehicle-mounted single project data, and
increase efficiency by 1-2 times.

Bug Fixed in CoPre 2.7.4

=  Fixed the bug of precision loss when inputting coordinate system transformation
parameters with more than 6 significant digits during coordinate system setup.

=  Fixed the bug where only one type of carrier was displayed in the carrier drop-down box
on the copy tool's main interface.

= When the device serial number (SN) doesn't match, the software will prompt whether to
continue copying ; previously, data couldn't be copied.

=  Fixed the issue of software crashing when importing certain KML files.

= Fixed the bug where it was not possible to input negative values for the rotation angle in
TGO four parameters during coordinate system setup.

=  Fixed the bug of software crashing during coloring due to missing photos in the raw data.

= Solved the issue that the data shift becomes larger after the adjustment in partial
vehicle-mounted single project data.

=  Fixed the bug of distortion in the AA10 point cloud processing of some flight routes as

below.

18. CoPre-2.7.3-20230909

New Functions and Improvements

= Combined the foundation function and modeling function of CoPre into a single
installation package.

= Added vector node in task management, and added import/export functions for DXF and
SHP format vectors in vector management.
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Resources f X
¥ [FEE
¥ Projects
@@2022-04-12-093443
@@2023-01-16-063906
@@2023-04-19-071527
@@2023-05-15-074556-0
¥ Processing
¥ @@2022-04-12-093443

¥ ADJUST1

# Images POS

@ POS J
¥ ADJUST2

# |mages MO0
® POS IEEN00sc.
v @@2023-01-16-063906
ADJUST1
ADJUST2
@@2023-04-19-071527
¥ Reconstruction
v AT
AT 2023-08-31-142242
DOM
¥ Model
Model 2023-08-31-143
¥ Vector
# Linel.shp
# Line2.shp

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.

T K R 1T

Import Export Remove Draw

Vector
Vector Import steps
(1) Click on "Home -> Vector -> Import";
(2) After selecting a KML, SHP, or DXF file, click "OK," and the chosen file will be loaded into the
track view and 3D view;
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Trajectory & x 3D View

|21 ad[an] WR] o] ai] @] 24 =[ m] <] 2]

[e]u]o-][e]

3512024135H3

B_mﬁ.l
HZDSO ft Lat: 30.4621137; Lon: 114.4797817

Vector Export Steps
There are two ways to export vectors: exporting from loaded trajectories and exporting from
selected vector nodes.
Method 1
Exporting from Loaded Trajectories: Choose the original project trajectories for export.

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

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

© . W 7

Import Export Remove Draw
Export by trajectory »
Export by vetor ‘

Method 2
Exporting from Selected Vector Nodes: Select a vector node for export.

(1) Intask management, select the vector, then click "Home -> Vector -> Export".

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

6 O, W 7
Import Export Remove Draw Fle format 5P ]

T y . O Di : 1
Export by trajectory el |

[ ok J[ cancel |
p— Export by vetor | TR Cendl|

Added vector node in task management, and added vector drawing function.

B O o

-

Import Export Remove Draw
Vector

Description

This function is used to draw SHP format vectors in the 3D view.
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Steps

(1) Click on "Home-> Vector -> Draw";

(2) Inthe 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 .

Trajectory 8 x  3DView x
SR O O L LXK X 9] @~ F
A
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+Z): Go back to the previous drawing step.

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

Exit(ESC): Exit vector drawing.

= Optimized the coordinate system settings interface , and solved lag issues in the
coordinate system configuration.

Default Coord st Coordinate Svstem Lt Coordinate Information
T Custom A lcustom 1 i i Elipsoid  Projecton  Datum Transform  Plane Calibration  Elevation Fitting  Correction parameters G l >
4 ﬁv D:::'"R t m Method: | Lambert Conformal fon(1 Standard Paralle) []
CHC_20230725142154 NEH Projection Parameter value

Central Meridian 002:42:00.000000 |E ‘
Origin Lottude 33:18:00.000000 [v ]
Scale Factor 0.999625769
False Easting(m) 500135
False Northing(m) 300090
Average Latitude 00:00:00.000000 | N ‘
Projection Height(m) 0

<

Tport Bport ) New  )( swe )(  Deete )
(k[ cancel ]

= Added the point cloud clipping function, which allows for point cloud clipping to remove
noise.
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Description
This function is used for point cloud clipping to remove noise.
Steps
(1)Click "3D View -> B " to activate the clipping command, and the clipping mode window will
pop up.

g

Range Clipping Mode

Ly Rectangle box selection: Select point cloud data by dragging the mouse to create a rectangular
selection box.

Icon Description

® Polygon box selection: Select point cloud data by clicking the mouse to draw a polygonal
selection box.

b Remove Selection: Remove selected point cloud data by dragging the mouse to create a

rectangular selection box.
i Interior clipping: Keep the point cloud within the selection box
Clexterior clipping: Keep the point cloud outside the selection box.
@ Clear: Undo the selection or clipping.
f"-Save; After saving the clipped point cloud data, overwrite the original point cloud data.
(2) Select the rectangle (or polygon) box selection tool, draw a rectangle (or polygon) on the
point cloud, and then click on " Interior clipping " (or " Exterior clipping ").
Point cloud before clipping:

3D View g X

SI{ G EN[ER[ PP 21| @ DE BENE BN B
i

» Range Clipping Mode

Point cloud selected by Box:
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3D View

21| wd|BN|ER) BP) &l | €| £

interior clipping:

3D View

o1 EA| BN

Exterior clipping:
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3D View g X

(3) Click "Save," then click "Confirm" in the pop-up window. When the progress bar reaches
100%, it indicates that the point cloud clipping is complete. After clipping, the point cloud data in
the project will be overwritten and automatically reloaded into the 3D view.

Added measurement tool, which includes point measurement, density measurement,
distance measurement, and area measurement.

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
(1) Click "3D View -> ¢~ " to activate the measurement command. Select "Point

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

v Point
Density
Line

Area
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(2) 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 |
Aefjel: [1683251860.591 |
Number of Returns: | 1 |
Return Number: L1 |
Scan Angle: [-1.000 |
Scan Direction: L0 |
Point Source ID: [358 |

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

Description

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

Steps
(1) Click "3D View -> €™ " to activate the measurement command. Select "Density

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

TR E

Point
v Density

#. Density Measurement

Length: [ 1.000 o] om
Line Width: | 1.000 | m

Area: | 1.000 | w
Area Density: | 330.000 | pts/nt

(2) 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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30 View

21] ] B[ GR] #P[ il @ 2] = wa] q ] @wi‘r] wo]-] wfl. )

o

= :
# Density Measurement

ength: (PR %) m

width: [ 9.000

Area: | 81.000

Density: | 264.074

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

Description

This function is used to measure distance.

Steps
(1) Click "3D View -> €™ " to activate the measurement command. Select "Distance

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

b 'l | © "'l g

Point

# Line Measurement

Density 2D distance(m):
! 3D distance(m): | 0.000
v Line dx(m): [0.000
dy(m): [0.000
Area dz(m): [0.000

(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.

www.chcnav.com

74


http://www.chcnav.com/

» ' Line Measurement
2D distance(m):
3D distance(m):
dx(m): [0
dy(m):
dz(m):

4.Area Measurement

Description

This function is used to measure area.
Steps

Step 1: Click "3D View -> €7 " to activate the measurement command, then select "Area

Measurement" from the pop-up menu.

FEEES E

Point

Density

Line
v Area

(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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Added coordinate origin and tile origin settings, both of which can be chosen as adaptive

n
or customized according to requirements.
Data Source
Lidar Image
Mode Settings
(® High Efficiency For generating result qucikly, the effect of building & water area will be poor relatively.
High Quality For generating the quality results need more time.
Process Mode
(® Single Mode
(O Cluster Mode
Tile
Adaptive Tile Size
(®) Custom Tile Size (m):
Select Interest Area
(® All Area
(O Select Area
["] Output DOM
© Advanced Settings
Coordinate Origin Tile Origin
(® Adaptive X (m): | 0.000 (® Adaptive X (m): [0.000
Y (m): | 0.000 Y (m): | 0.000
O Custom Z(m): [Can't be set O Custom Z (m): [Can't be set
Output Path: | E:/CopreWorkSpace/111E/Results I )
OK Cancel
= Added the function to set a region for reconstruction.
Selecting 'All Area' models the entire point cloud or images, while choosing 'Select Area' models
only the point cloud or images within the vector-defined range.
www.chcnav.com
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Data Source

Adaptive Tile Size

Select Interest Area
(® All Area

(O Select Area

Lidar Image
Mode Settings
(® High Efficiency For generating result qucikly, the effect of building & water area will be poor relatively.
High Quality For generating the quality results need more time.
Process Mode
(® Single Mode
(O Cluster Mode
Tile

(®) Custom Tile Size (m): (200.00 -

["] Output DOM
© Advanced Settings

Coordinate Origin
(® Adaptive

O Custom

Tile Origin
X (m): | 0.000 (® Adaptive X (m): [0.000
Y (m): | 0.000 Y (m): | 0.000
Z(m): O Custom Z (m):

Output Path: [ E:/CopreWorkSpace/111E/Results I

[ OK ) ( Cancel |

= Point clouds now can be colored by number of echoes, echo number, project, and user

can show/hide color bars.

= Improved the rendering colors and precision rendering threshold display in the trajectory

view for better visual effects.

Trajectory

SN OEL £l % |2 w o

Trajectory
(0.00%) Below 1
(100.00%) 1~2
—— (0.00%) 2~3
m— (0.00%) 3~4
(0.00%) 4~5
(0.00%) Above 5

e

750 ft

» Render Settings

Render Type: [PDOP ]
Time Format: | Local Time (HH:MM:SS) I

Lat: 37.8224331; Lon: 112.4041966

= Support MTA solution for AU20 1000kHz vehicle-mounted data.

=  Support data copy for self-developed cameras on P60, and other cameras on P330Pro.

= Added Google Maps as a map source in the trajectory view.

Bug Fixed in CoPre 2.7.3

=  Fixed the issue where the progress bar during POS calculation with slam optimization

would get stuck at 90% in certain cases.

= Fixed the issue of requiring entering reversed values when setting the lever arm value for

user-defined carrier.

=  Fixed the issue of abnormal point cloud processing when users selected a local
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coordinate system .
=  Fixed the issue of being unable to copy more than 10,000 photos at once.
=  Fixed the issue of software not recognizing camera sensor size when importing external
image files with filenames longer than 20 characters.
=  Fixed the issue of inconsistency between KML time and point cloud time records in the

result folder.

= Fixed the issue of the progress bar getting stuck during modeling in certain cases.
=  Fixed the issue of CoPre crashing during adjustment when importing GGF models.

19. CoPre-2.7.2-20230809

New Functions and Improvements

= Support processing data collected by P60 UAV.

Carrier

Project

£} ee20-0

£} @@2023-06-30-070016

5-22-092840

Select Device:

Modulet: P60
Module2: AU1300
Module3: &

| Settings |

[ Finish |

equipped with C5/C30 .

Optimized the point cloud processing result of the data collected by Alpha3D-L Dual.
Added Fixed Rate and Pass Rate to Image POS calculation result when P330Pro or P60

Master 1: Name 32

IMU to GNSS Antenna
x=0.000
Body to Sensor Rotat

[T I I T BT SO

x=0.0000}
Statistical Results:

Lat, Lon,

382202628

Lever Arms:
00a,
ions:

Q0 =0_000000

ProcessInfo: 1 by Mode 3 on 8/3/2023 at 13:58:23

Antenna height 1.477900 m, to L1PC
E1 Hgt 29 35 3.516823,

vy=-0.429100, =z=0.145300 m (x-right,

Z=0.000000 m {(x_right

Fixed Rate(100.00),

RS

Pass Rate(QE.Bl}I

UTIC Offset: 18.0000

ug s

Bug Fixed in CoPre 2.7.2

y-fwd, z-up,

114 38 36.387379, 42.886000 m
y—-fwd, =z-up)

xRot=-1.000000, wyRot=-2.000000, =zRot=3.000000 degrees (Rotate IMU into Vehicle Frame)
IMO->5econdary Sensor Lever Arms:

IMU->5ENSOR)

=  Fixed the bug that there is no las file name in the exported kml file.
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MEHF) RE(E) ERS) #EV) ®EN ES0) 8ED TRO)
+HEHG LB 4 k2 e ns %% EE

(M) P EOW) 7
1IEDECGA=® B E DR @

5 £62020-04-22-093557 REFTNE? Scaner .kt £ |

515 074556 01 Seamner . bl 6|

1 E<kml>

2 [] <Document>

3 <name/>

4 <description/>

5 <Style id="line_stylel">

6 H <LineStyle>

7 <color>7T£00££££</color>

8 <width>5</width>

9 </LineStyle>

10 <PolyStyle>

11 <color>7£00££00</color>

12 </PolyStyle>

13 </style>
14 B
15
16
il ol</styleUrl>
18 <LineString>
19 <extrude>1</extrude>
20 <tessellate>l</tessellate>
el <coordinates>
23, 114.4759211648,30.4572317166034,23.667199990463
23 114.4759216054,30.4573011746033,23.597
24 114.4759220738,30.4573681586031,23.523199990463
25 114.475923264964,30.457431818199,23.6704600114444
26 114.475924353812,30.4574929849189,23.8247800104907
o 114.475925969914,30.457554152771,24.0191600114444
28 114.475927900778,30.457616107353,24.1625600114444
29 114.475930019178,30.457678617381,24.3291600019074
30 114.47593266122,30.457741764161,24.4988600114444
31 114.475935343544,30.457805510827,24.6550600114444
32 114.475935918676,30.457869533991,24.6373

85 114.475933766724,30.4579307478328,24.5918

34 114.475932387284,30.4579893920248,24.5412800009537
35 114.475932921476,30.4580485369489,24.4787

36 114.475935305118,30.458111361489,24.3933

37 114.475940039448,30.4581755917331,24.3038

38 114.475945722688,30.458239342483,24.219499990463
39 114.475951146416,30.458302453989,24.1508800009537
40 114.475955524246,30.458364675043,24.080599990463
41 114.475959229314,30.4584263406549,24.013099990463
42 114.475962426136,30.458487538793,23. 935599990463
43 114.475965387216,30.458550034895,23.8679

a4 114 _4759A7TRA44A8 .30 45RA13390903 .23 799599990443

]

</LineStyle>
<PolyStyle>
<color>T£00££00</color>
</PolyStyle>
/Style>

Placemark>

<name>20230515155341000.codata</name>
<description>1684137203.000003-1684137222.100515<
<styleUrl>line stylel</stvleUrl>

<LineString>
<extrude>1</extrude>
<tessellate>l</tessellate>
<coordinates>
114.475842775993,30.45552991115,168.139

descrip

114.475844230092,30.4555724231828,168.161994230402

114.475847498152,30.4556157698268,168.106

=

114.475849456096,30.4556710958547,168.095983977874

114.475850136021,30.4557312619229,168.045
114.475849967921,30.4557962442749,168.02
114.475849603969,30.4558660317841,168.03
114.47584912489,30.4559370264587,168.055

114.475848574875,30.4560068331286,168.078041676601
114.475848226906,30.4560759358576,168.10304682657

114.475848003948,30.4561447286587,168.12
114.475847857,30.4562133384913,168.131
114.475847744938,30.4562817943401,168.134
114.475847575933,30.4563502891204,168.124
114.475847249855,30.4564190791816,168.108
114.475846848,30.4564878859472,168.088

114.475846942,30.456556548717,168.065917222964

114.475846720912,30.4566249443899,168.061
114.475846614093,30.4566932203059,168.06
114.475846676,30.4567616793443,168.064
114.475846668103,30.456830421078,168.066
</coordinates>
</LineString>
</Placemark>
<Placemark>

=  Fixed the bug that there is no GLO satellite info in the POS report.
=  Fixed the bug that the quality check of Alpha3D-L Dual data failed.
= Fixed the bug that failed to process the Alpha3D-L Dual data when raw laser data is
segmented.
=  Fixed the bug of data distortion after adjustment of point cloud data under tunnels and
viaducts.
=  Fixed the bug that POS processing failed when P330Pro equipped with C5/C30.
= Fixed the bug that the Loosely Coupled Mode configuration for vehicle-mounted POS
computation was not taking effect.

20. CoPre-2.7.1-20230716

New Functions and Improvements

= Added the function of using SLAM and INS tightly coupled solution to improve POS
accuracy, can repair POS jumping.

Click Tools—POS optimize, or check the POS optimization function when processing POS:

www.chcnav.com

79


http://www.chcnav.com/

CHCNAV

Home Processing

g & | &

Data Copy Data Check| POS Optimize

POS Optimize

Project Path

Points Optimize CS Manager

Utility Tools

Reconstruction

GA@@2023-05-11-024818

Tools Help

2

Tips: This tool is anly applicable to POS optimization using Alpha Pano's SLAM data,

=k

Mask

PostFile Path:

24B18\GPS\Post\@@2023-05-11-024818_IEPosT |

ImuFile Path :

5-11-024818\GPS\Rover 20230511 024818 Limr l

Settings

B @@2023-05-11-024818 Base Station

POS Optimization
B Use SLAM Optimization

[ CloudBase || Add Il Remove

Basel  Base2

Base Station Coordinate Antenna Settings
Name: 9999532131C.230 Measured Height (m):
B | 30:28:20.736542 | N || Measure To:
L | 114:25:28.699771 | E |i | Antenna Phase Height (m):
H (i 182798 Manufacturer:
CSType: | Wassd BLH [[]  AntennaType:

[T C same | Sampling Rate (s):

(

More |[ Batch Settings ‘

[ T

0.0000

[ oK ‘[ Cancel ‘

= When copying AP5 data, distinguish between backpack mode and vehicle mode.
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Project

Select Device:
£} @@2023-05-22-070159 - e

Module2: AUT300

Module3: APS

v Vehicle ¥

Backpack

| Settings ]

Finish |

=  Optimized the POS processing algorithm, added settings for loosely coupled and tightly
coupled algorithms.

@@2023-05-15-092153-09 Base Station

Cloud Base || Add [ Remove

Basel Base2

Base Station Coordinate

Name: | 3512024135H3.HCN |
B: | 302710813683 [~ [
L | 1142845421758 [e [
Him: | 181168

CSType: | WGSE4 BLH

Process Mode

O Tightly Coupled @ Loosely Coupled

[ Select | Save

Antenna Settings
Measured Height (m):

Measure To:

Antenna Phase Height (m):

Manufacturer:
Antenna Type:

Sampling Rate (s):

1.4590
Slant height "]

1.5653
CHCNav
CHCI50

1.0000

[ More || Batch settings |

[ ok || cancel |
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Bug Fixed in CoPre 2.7.1

= Fixed the bug that incomplete generation of power lines from data collected by AU20
caused by MTA algorithm.

=  Fixed the bug that CoPre occasionally prompts "calibration parameters do not match the
device" during data processing.

21. CoPre-2.7.0-20230531

New Functions and Improvements

1.1 Point Cloud Modeling

= Point cloud modeling is 30% faster than image modeling.
=  The requirement of lateral overlap rate in point cloud modeling is reduced, which can
improve the operation efficiency.

Steps:
(1) Select Modeling Function at AT node, which will pop up a window that let you set

parameters.

(2) Select Lidar as data source.

»  Model

Data Source

@ Lidar mage

Mode Settings

0 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.

Process Mode

O Single Mode

() Cluster Mode
Tile

Adaptive Tile Size
© Custom Tile Size (m): m

(] Output DOM

Output Path:  G:/2-CoPre-Project/xinjiang15-DSM/Results l |

|_ oK | | Cancel |

(3) Set the relevant parameters in the pop-up window, click OK, and the software will use the

point cloud results for modeling.
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1.2 Optimize the point cloud coloring algorithm , improve the efficiency of

colorization by 50%.

1.3 The user manual is in chm format for easy browsing.

f |5§E) CoPre Software User Manual

oA -
Hide Locate Back Forward  Home  Options
Contents | Index Search | Favorites I ‘ 3 ~
| Introduction
= m CoPre Software Uszer Marmal
= m Table of Content
R CoPre 2 is a CHCNAV self-designed LIiDAR raw data pre-processing
@ 1 Installation software. It supports multiple useful functions: POS process by self-
® 2 Dstaotcinne designed algorithm; One-button processing, simple and efficient;
Q 5 Main Interface
@ 4 Trajectory View Point cloud process, picture collate, depth map, data colorize all
@530 View available; Adjust & refine functions which can improve post-
@ 6 ocr Fie processing accuracy; Mass point cloud data viewing etc.
% 7 Frocessing ; :
@ 5 Reconstruction Main functions of CoPre 2 software:
@0 1oals = POS processing: Supports POS file processing. Both points select,
@ 10 Software Helper box select, polygon select, and time select are available.
@ 11 Common Shortcut Eeys ! - .
@ 12 Others = Auto-processing: One-button process point cloud data, picture
[7] 13 Common problems and solutions collation, point cloud colorize, depth map and results output.
@ 14 Paraneter settings = Adjust: Solve the layering problem of multiple point clouds,
improve data accuracy.
= Refine: Based on control point characteristics, supports elevation,
harizontal, 3D refines, and time/distance refine functions,
improve data accuracy.
= Result export: Qutput adjusted/ refined result data, include point
cloud, pictures, colorized point cloud and depth map.
v

= Point cloud view: Support mass of data viewing, rendering, slice,

1.4 Updated the data copy process of partial devices

For current AU20, AlphaPano and AA10 units, please manually select the mount

carrier before data copy.
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Select Carrier

Project .
Select Device:

£} @@2023-05-20-041640(8B4) Modulet: a4 =

Module2: AU20 v

Module3: C5 v

[ Batch Setting |

[ Finish |

Bug Fixed in CoPre 2.7.0

=  Fixed the bug of incorrect display of fixed/float status in POS accuracy curve.

= Fixed the bug of the original data could not be solved completely due to the repeated
laser acquisition.

=  Fixed the bug of Post file could not be output properly when copying M300+C30 data.

22. CoPre-2.6.1-20230427

New Functions and Improvements

=  Added two new modes to the refinement function, just refine the position of point
cloud, won't reprocess POS.

1) Mode 3: Refine point cloud (base on near control point error),the point cloud refinement

value is calculated by interpolating the error of adjacent control points, used for the scenario

with many control points, block or urban road.
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[[] Model1: Refine pos(refine position only)

Distance Threshold (m): (500.00 ] Smooth Threshold (m):
[[] Model2: Refine pos(refine position and attitude)

Model3: Refine pointcloud(base on near controlPoint error)

Smooth Distance (m): [50.00 ~

1 Model4: Refine pointcloud(point cloud overall offset)

Refine

®: Point
® : Correct Point

# : Control Point =% : Error Direction €> : Smooth Distance

Algorithm Description: Algorithm refines point cloud position, The correction of point is obtained by
interpolating the errors of the adjacent control points,which is suitable for the data with more control points,
block or urban roads

[ ok |[ cancel |

2) Mode 4: Refine point cloud (point cloud overall offset), the whole point cloud is rotated
and offset.,used for the scenario where the relative position of the control point is offset
from the point cloud. When using this algorithm, ensure that the control points cover the
survey area and distribute evenly.

[] Model1: Refine pos{refine position only)
Distance Threshold (m): |500.00 ] Smooth Threshold (m):

[] Model2: Refine pos(refine position and attitude)

[ Model3: Refine pointcloud(base on near controlPoint error)

Smooth Distance (m): [50.00 &

Model4: Refine pointcloud(point cloud overall offset)

'
| ;

1z L X
) —— )~

, x

)n

Algorithm Description: Algorithm refines point cloud position.The algorithm performs an overall 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 algerithm, try to ensure that the control points
cover the survey area and are evenly distributed

| oK H Cancel |

= Added the function of data quality check, can detect data loss and jump of Lidar and IMU,
and detect whether the images are missed.
Step:
1) Click "Tools—Data Check”, the data check window will automatically pop up;
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# Data Check

[ Import | [] Lidar Data [] camera Data [] IMU Data [ Check |

2) Click “Import” button to import the data to be checked;

» Data Check

[ Import | [ Lidar Data Camera Data IMU Data [ Check |
Q\111111111\@@2023-03-28-083456\@@2023-03-28-083456 i

3) Check the items to be checked, including Lidar data, camera data and IMU data,then

click "Check”button.
4) Wait until the progress bar reaches 100%, click Ei 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
Scanner] 20230328 083834 _000.1tp 8:38:41 8:44:04 Pass
Scannerl] 20230328 083834 _001.1tp 8:44:04 8:49:25 Pass
Scannerl 20230328 083834 002.ltp 8:49:25 8:51:00 Pass
4. IMU Statistics:
IMU File Status
20230328 _083456_Limr Pass.

= Added the function of point cloud thickness optimization.
description:
Only used for data from AA450 (AA450Pro) . Alpha3D. VA3 and AU10, can reduce the

thickness of point cloud.

Step:
1) Click "Tools=>Point Cloud Optimize”, the Point Cloud Optimize window will automatically
pop up;
Home Processing Reconstruction Tools About

& © = % & <« B @,

CS Manager Mask Data Copy |Point Cloud Optimize |Data Check Pos Optimize | Import  Export

TOOIS Vector Management

% Point Cloud Optimize

Tips: This tool only supports AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing

Coordinate Type: ENH I Carrier Type: | UAV I

Source Files: |

Grid Sampling  Grid Size (m): 2] Max Thick {m):

Optimize Settings: = -
Merge Files File Formart:

Output Directory:

Optimize Progress: 0%
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»  Point Cloud Optimize

Tips: This tool only supports AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing

Coordinate Type: | ENH ] carrier Type: [ car -]

PosL File: | |

Souree Files: [ =

oy . B Grid Sampling  Grid Size (m):  0.05 % Max Thick (m):  0.90 ¥
Optimize Settings:
B Merge Files File Formart: las v

Output Directory: [ |

Optimize Progress: 0% [ st |
l Close |

2) Set Coordinate Type and Carrier Type.

3) Import the point cloud that needs thickness optimization, can import las, laz, and codata
format.

4) Set thickness optimization parameters, including Grid Sampling,Grid Size (m),Max Thick
(m),Merge Files and File Formart.

5) Set Output Directory.

6) 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:

"~ PointCloudRefine. o x
O~ K O &p U N#s- =8
& > v N T H4EREE > FAE (H) > l-project > 025403 > Results > Export 5 @@2022-03-03-025403 s > AUTOSOLVE > Scannerl|s PointCloudRefine v ¢ % Poin.. £
1T » B BHEN ] E
EES) » Tmp 2023/3/24 2010 B
®EE » % 0.0 fiteredlas 2023/3/24 2009 LAS Laser Point .. 179,157 KB
== » ® 0.1 fiteredlas 2023/3/24 2009 LAS Laser Point .. 26905 KB
000000000 ® 1.0 fiteredlas 2023/3/24 2010 LAS Laser Point .. 145972 KB
VIS % 1.1 fiteredlas 2023/3/24 20110 LAS Laser Point .. 12225 KB
PointCloudRefine

Scannert
> @ OneDrive - Personal

v W uEE
> @
> WER
> B
> 4 TR
> @ EE
> @ s
> e EH
5 - D)

> o T ED

> o EEE)

5 e Data (G)
> o D (H)
SAME R 1AmE [El=]

=  Added the function of adjust selected time areas when adjusting vehicle-mounted
data.When checked Adjust Selected Time Areas, only point clouds within the time
range of the selected trajectory are adjusted.
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Project Name Adjustment Data Trajectory File Data Correctness
@@2022-09-06-122041 | /Scannerl 20221128 223753330 _correct.Posl | OK
Block Time Interval(s): |5.00 | Grid Size(m): |0.30 | Smooth Time(s):
(0 Change Position (O Change Attitude ® Change Position And Attitude [] Adjust Selected Time Areas
| oK | | Cancel |

= Added the function of project configuration in project management;
Description:

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

1) Click ”Project Management->Config Project” in the main view, the Config Project window
will automatically pop up;

» Config Project

Project Name: Camera Number:
Base File: [ Not require I |
GNSS File: \ I |
IMU File: \ I |
[ Preprocess |
Cameral
CP File: [ I )
Image Data: ) ='s nl [ )
Output Directory: | Il |
® Copy O Cut
Convert Progress: 0% [ stat |
[ close |

2) Import base file, GNSS file, IMU file, click “Preprocess” to check whether the number of
photos and trigger are the same.
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» Config Project

Project Name: @@2023-04-12-131¢| Camera Number:
Base File: [ Q:/CoPre2.7.0/904/989904--DG4M/3518312347C.HCN I ]
GNSS File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.+ | l |
IMU File: [ Q:/CoPre2.7.0/904/989904--DGAM/20221213030309/20221213030309 g | |
Camera number is:5, Trig number is:369 ipe— | Preprocess
Camera (A) Camera (D) Camera (S) Camera (W) Camera (X)
CP File: [ il
Image Data: [
Output Directory: | Il |
® Copy O Cut
Convert Progress: 0% [ Start |
[ close |

3) Import CP file and image data.

4) Select the output directory, click “Start” to convert data, wait until the progress bar to

» Config Project

Project Name:
Base File:
GNSS File:
IMU File:

Camera (A)

Camera (D)

@@2023-04-12-131F] Camera Number:

[ Q:/CoPre2.7.0/904/969904--DG4AM/3518312347C.HCN I

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

‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.9 | [

Camera number is:5,Trig number is:369

Camera (5) Camera (W) Camera (X)

| Preprocess |

CP File:

[ @:/CoPre2.7.0/904/UAV P330pro/DG3-025-P330-L.CP I

Image Data: | 262

Output Directory:

Convert Progress:

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

@® Copy
0% [

l

O Cut
Start

Close

reach 100%.
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» Config Project

Project Name: Camera Number:

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

GNSS File: ‘ Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.+ | l |

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

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 v

Output Directory: ‘ D:/CopreWorkSpace | [ ]

® Copy O Cut
Convert Progress: 0% Cancel |
Close |

| = | test ] D }
EE . "
oz e = L] T sreme - naw-  Hemse
@);u E T ;izigm isiggu;%u%u ﬁiﬁ §ﬁ£ Danwma- . g DD;‘?]BZ:
BB 2 - it opzas %A
P - i il wE
) o e a5 A v O £ Etest RER

N EiR e Es Sl KN
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S T =
@ A360 Drive
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= ER
¥ =
R
=
. Windows (C:)
. Data (D)
- L(E)
<~ B(F)
~~ ALPHA _LAS (G))
~ G(H)
~- MO (1)
~ ALPHA SYS ():)
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=  Added data processing function for AA10 Lidar system;
=  Added software parameter setting section in user's manual;
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4 14 Parameter settings
14.1 POS accuracy curve
14.2 POS Optimize
4| 14.3 Filter Settings
14.3.1 [MTA Data]
14.3.2 [Circle Noise Filter]
14.3.3 [Mapping Unresolved Targets]
14.3.4 [FOV Filtering]
14.3.5 [3D Distance Filtering]
14.3.6 [Intensity Filtering]
14.3.7 [Height Distance Filtering]
14.3.8 [Noise Filtering]
14.4 Colouring Parameters
4 145 Refine
14.5.1 [Mode 1: Refine POS(position only)]
14.5.2 [Mode 2: Refine POS(position and attitude)]
14.5.3 [Mode 3: Refine Points Cloud (Based On near...
14.5.4 [Mode 4: Refine Points Cloud (Point Cloud O...
4 14.6 Adjust
14.6.1 [Adjust airborne data]
14.6.2 [Adjust vehicle-mounted data]

4 14.7 Reconstruction

Deleted the function of preprocessing.
Optimized the MTA algorithm for AU20 data to solve the data noise problem;

CoPre2.6.0 S : : CoPre2.6.1

CoPre2.6.0 CoPre2.6.1

Added the function of outputting error message during aerotriangulation, DOM
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generation, and modeling;
= Optimized POS accuracy curve chart display of float/ fixed ambiguity status;

POS accuracy curve(float/fixed ambiguity status)

Float/Fixed Ambiguity Stat

Quality Factor ]

DOP —— Fleat: 375
Estimated Position Fixed: below 3

Estimated Attitude

Combined Separation 5
Attitude Separation

Calculated satellites

Float/Fized

37100 37200 37300 37400 3TE00 37600 3TT00
UTC Time(seconds of day)

=  Optimized the logic of organizing pictures;
When organizing pictures in CoPre 2.6.0, copy and rename photos to the result path.
When organizing pictures in CoPre 2.6.1, rename photos to the original project path.

= Optimized point cloud coloring algorithm for Airborne data;

www.chcnav.com
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o

Optimized the POS accuracy of partial data is not high.

Fixed the bug of abnormal data conversion in 183 receiver.

Fixed the bug of data distortion and incomplete process of partial AA450 data.
Fixed the bug that CoPre failed to delete historical base stations.

Fixed the bug of abnormal point cloud coordinate conversion.

CoPre2.6.0
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23. CoPre-2.6.0-20221231

New Functions and Improvements
=  Added the function of configuring multiple servers into a cluster to do Image-Based

Modeling;
Steps:
(1) Select a AT node, click “Model”
Process Mode
© Single Mode
() Cluster Mode
Tile

© Adaptive Tile Size
() Custom Tile Size (m): (100.00__Z]( Confirm | Predicted memory usage: 0.0 GB.

8 Output DOM

DOM Settings
© Adaptive Resolution

() Custom Resolution (m); 0.05

Output Path: _D:/CopreWorkSpace/CHC kongsan ctrl/Results [ o= 7

[ OK [ Cancel |

(2) Select the “cluster mode” and click “Settings” to pop up “Node Management”
dialog box. CoPre will automatically read the machines on which the cluster service is
enabled in the LAN, and the Node IP/Group ID is displayed on the left. Select the Node
IP/Group ID that needs to be the child node of the engineering task, click “Add” to join
the node, and click “Yes” after the configuration is finished

Node Management

Available Configure

Node IP/Group ID Host IP Add } Node IP

groupl 10.12.11.39

group2 | Remove || 10121181

group3 10.12.11.213
[ addal |
[ Removeall |

|_ Refresh | { Yes | [ Close ‘
Notes:
www.chcnav.com
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1.  When using cluster mode, the raw data and tasks should be stored on the server
When using cluster mode, need to ensure that each child node can successfully

access the server and have read and write permissions

3. Host node (computer for the new task) to participate in modeling, also need to

open the cluster service and add the node IP

=  Added the function of POS accuracy setting in three-dimensional triangulation process;
Added the function of POS accuracy setting in three-dimensional triangulation process,

can set the plane and height accuracy to improve the accuracy

£

Scene

POS Accurancy

Plane Accuracy(m): [0.010 .| Height Accuracy(m): [0.010 -

[ ok [ cancel |
= Added the function of remodel failed tiles on the model node;
Click "ReModel” on the model node.
Resources 8 % Trajectory View
W AU20-21mm : .'\ Q C

www.chcnav.com

¥ Workspace
¥ @@2022-08-27-035838
— RESULT
— @@2022-08-30-081946
Processed Workspace
¥ Reconstruction
¥ AT
— AT_2022-12-08-195547
DoOM
¥ Model
— Model_2022-12-08-202102

Load Model

Remave

ReModel

Open Directory
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Added the function of cancel building model;

Home Processing Reconstruction Tools About

]
t | [ 1

"/
Mark NON e Cluster/'. ._f___..l?ancel building model

Added the function of generating POS report;

POS report can be used to check the quality of POS accuracy. CoPre SW can generate POS
report in two places:

(1) After POS processing, you can manually select “Generate POS Report” on the
original project. After the POS report being generated successfully, can right-click “Open
POS Report” on the original project to open the POS report

(2) After generating result, the POS report is automatically generated, can right-click
“Open POS Report” on the original project to open the POS report

The POS report is as follows:
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» 4.DOP:
" \ ; o roomavay | rooroian | oo [ onsin | vooraves | voonsin
POS Analysis Report - T v | oo o)
% v oo | om
2022-12-06 21:36:20 1023 1050 0490 0920
i | im | om my
oo | im | om o
s | 1o | ow | o
Gow
3. Number Of Calculated Satellites: L2 T ] )
T FTH : 3 T 5 ==
3 = v
. = = s Nt e
s s [ = n
2. Flight Route Info: 0 O ) : ===t
e P S e — : - 1
7 I = 2 5. Solution Ratio:
3 jass Route Fixed Float(Stable) Float(Convergent)
e = Tk
E T T
ne 3 0.00% 0.00%
e 000% 0.00%
: 3
= 7. Inner Consistency Attitude Accuracy:
o sanov | sarove | sanove | saroid | saror | sammns ! |
e s ’| It ”
7 o 013186 103926 0.12¢ 0.12¢ ¥ S — v
'« | o | omew | vioso | oumo | owww | reeme 9. Attitude Forward/Reverse Separation:
S0 | o | toww | omwo | owee | i it =
I 4
| ==/
3
A\ ¥ “
N 7
| S S R
e e e L

8. Position Forward/Reverse Separation

V0) | Sep UAVG

oot

[ s | oowns | _ooors

Note: the file path of POS report is under the original project “\GPS\Post”.

= Added the function of generating result report;
Check “Generate Results Report” when generating the results, a result report will be
generated. 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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% Generate result

@@2022-05-31-052109 Organize Pictures

Time Delay {(s): | 0.000 Move Picture [ ] Write EXIF

Point Cloud Processing

File Format: |las -] [ Filter Settings | Sampling Rate: [ 100%

Version 1.2 ¥
Segment Way File Size (Mb) ¥
Size 300.000

Coloring | 0~65535 ' Remove Unshaded Points Filter Tower Shadow
Trigger Filter Interval (m): | 10.000 Cover Radius (m): | 8.500

Mask File: | i |

Scanner Name Scanneri
Camera Name Cameral

[ Generate Result Report

Output Directory: | D:/CopreWorkSpace/AU20-105E/Results il |
[ Batch Settings |

oK ][ Cancel }

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) 2

Point Cloud Process(min) 32s

3. Picture Overview:

Camera Numbers Image Size POS Numbers

Cameral 132 6252%4168 132

4. Point Cloud Overview:

CoverArea | Average Density | Strisp Overlap

Scanner Sampling Rate | LAS Format Py st i

Scannerl 100% las 1.4 0.119 340 60.92%

Right-click on the original project to display trajectory, and

Added the function of automatic trajectory selection for UAV data;

automatically select the straight trajectory of the UAV data

Note: only straight trajectory longer than 25 sec will be selected.

www.chcnav.com
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Home  Processing  Reconstuction  Tools  About
B e B.® & 5 W [ | oclt  SReouces = Trajectony
Wizard Create Open History Close Coordinate Import Remove Info | =30 View |BDutputWindow | EGCH
Task Project View Manager
Resources & % Trajectony View 5 % GZP mspector s x
v CHC_20221201094248 MO OML 2 L% C|amer import GCP
* Workspace ] Display GCP in POS range
B02021-05 1091053, Query:
Processed Warkspace Nome (D) Type Refioe
* Reconstruction
T
oM
Madel
<
D Lat: 45:5462904; Lom; 119.5906807
DView  Teajectary View
Output Window s x
@oEror 4 owaming O OMessage
Home  Processing  Reconstuction  Tools  About
F B e B.® & ® B Detoult O Resources = Tesjectony
Weard Create Open History Ciose Coordinate | import i s T30 View [EDutputWindow! EGCH
Task Project View Manager
Resources 8 % Trajectory View & % P mspector ax
* CHC 20221201084248 T T import GCP
* Workspace () Display GCP in POS range
v B2021-05-10-01053 — Quen:
@ pos m—— Name (D) Type Refine
Processed Workspace
* Reconstruction
Dom
Madel
<
ET d Lat: 45 5475268; Lom: 119.5938942
—
DView  Trajectory View
Output Window ax
@0kor & OWarming 0 2 Massages
© Message 20221207 204115 [B@2021-05-10-010537_1208] Loading trajectony.
© Message  2022.12.07 204148 37 1208] Trajectony

= Added Multi-hue rainbow options for height and intensity coloring;

Copre
Home  Processing  Reconstuction  Tools  About
B e B.® & ® W WDttt @ Resources = Trajectony
Wizaid Create Open History Clase Coorinate import Remove ot (33DView | [E0utputWindaw | (&GCH
Task Project View Manager
Resources & % Trajectony View 5 % 3DView 3 * GEP mspector L
v e 0TI | oS0 O £ L % O mport 5P Addoce
* Workspace ] Display GCP in POS range
* ©02022.03-03- 02500 Query:
Paint Clouds. S Name () Type Refine
Images m——.
v RESLLT
® 705 o
# Images 7S | >
Model mm— Muli-hue rainbow
Processed Workspace
¥ Reconstruction
ar
DoM
¥ Model
Model 20221207
Far— Lt 3049966 Lo 1144812220
Output Window
@oeror 4 1waming 015 Messages
0 Message 20221207 20:32:30 (@@2022-03-03-025403 3] Losding trajectory.
© Message 20221207 20:3231 ¢ 5| Teajectory
© Message 20221207 20:3557 (@@2022 03-03-025403 5] Loading trajectory. Vgt Mathion
© Message 20221207 20:3859 ¢ 5403 3] Trajectory GCPPicture || Matched Point Check

= Added the function of displaying relative height;
After the POS trajectory being displayed in the trajectory view, “CTRL+ left mouse button”
to select the POS trajectory point, and the “POS detail” window will pop up, can check
the relative height to the first POS trajectory point
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= Added the function of setting point cloud sampling rate when generating results;
When generating results, can set the sampling rate through the drop-down box at the
sampling rate, and the sampling rate can be set to 25%, 50%, 75%, 100%. The default

# POS detail

Relative-Height 60.194

UTC Time 1614395324.000
Latitude 30.405749787
Longtitude 119.948037498
H-Ell 74.546

Q 1

NS 44

PDOP 1.350
AmbStatus Fixed

E-Sep 0.000

N-Sep 0.000

H-Sep 0.000

3d Precise 0.000

2d Precise 0.000

sampling rate is 100%, which means no sampling

% Generate result

@@2022-05-31-052109 Organize Pictures

Time Delay (s): | 0.000 Move Picture [] Write EXIF

Point Cloud Processing

File Format: [las [*] (Filter Settings | |Sampling Rate: [100% [-]

Version 12

Segment Way File Size (Mb)

Size 300.000

Coloring Remove Unshaded Points Filter Tower Shadow

Trigger Filter Interval (m): Cover Radius (m):
Mask File: | I )
Scanner Name Scannerl

Camera Name Cameral

[ Generate Result Report

Output Directory: | D:/CopreWorkSpace/AU20-105E/Results T = ]
[ Batch Settings |

oK 1[ Cancel \
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v GCP
v GCP Name
v Matched Point

v Matched Point Name

Eryr s St

Added the function of displaying rotation center in 3D view;

3D View & X

slufule=lCl e e e Ta]v

Trajectory View

Added the function of showing / hiding base stations in trajectory view;

Trajectory View
SR OCOEB G £ £ % ¢S e eREolg £|£ % ¢|s mer
v Refine Point v Refine Point
Seessee et CheckPoint gesssoe®esT . CheckPoint
H H H
: S v Matched Refine Point : $ v Matched Refine Point
H H
..ig%. $ ¢ Matched Check Point ,.°‘§~.. % ¥ Matched Check Point
. o . . o o . .
S ey ® v Show GCP Name F il ‘o.. $ v ShowGCP Name
0 ., . 3 .
g H o s N
* ol .:. H Show Trajectory Direction & . .:' 5 Show Trajectory Direction
., . o ° e, . o i
: Show KML Trajectory “, ¥ : Show KML Trajectory
S v Show Picture Number $ v Show Picture Number
H
% |+ Show Base Station E Show Base Station
] Y 3 ) -
: : % : H .
H H = H H .
H H . . .
H : S H H H
: - . 3 3 2
H H 1 H H .
H ] H H H H
: : : : H :
. . : . H .
s e H H H H
. H H H 8 Ll
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= POS processing supports batch setting of base station parameters;
When multiple sets of raw project data use the same base station, set the base station
coordinates once and click “Batch settings” to complete the base station coordinate

settings for all projects

» Settings

@@2021-02-27-030230 Base Station
@@2021-05-10-010537 [ CloudBase || Add Il Remove |

Basel

Base Station Coordinate

Ephemeris Data

Name:  [10130B.210 |
B: [ 45:22:06.406790 [n T
L [ 119:36:00.285459 [e ]
H@m): [867.3000 |
CSType: [WGS84 BLH 3|

o ) o |

Antenna Settings
Measured Height (m):

Antenna Phase Height (m): 1.5205
Manufacturer:

Antenna Type:
Sampling Rate (s):

More | Batch Settings ||

GPS BEIDOU GLONASS GALILEO Qzss

[ ok [ cancel |

= After picking out the correspondence point, you can use the left, right, up, and down
keys of the keyboard to fine-tune the position;
= Optimized license management for modeling module;

» License

Authorization Module Activation Date Expiry Date
@® Basic Edition 07-12-2022 31-12-2022
Vehicle POS Solve 07-12-2022 31-12-2022
Reconstruction 07-12-2022 31-12-2022
Hardware Information:
[ 3385520134
License:
| Register |
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Fixed the bug that the POS trajectory failed to display after POS processing in wizard
mode;

Fixed the bug of failing to set LAS version when doing thickness optimization for AA450
data;

Fixed the bug of inconsistent point cloud between preprocess and result of preprocess;

Fixed the bug that the point cloud cannot be displayed according to the selected
trajectory after thickness optimization;

CoPre2.5.2
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CoPre2.6

~

125m
0t

Lat: 304568704: Lon: 114

Fixed the bug that POS processing will crash in WIN10-LTSC system;

Added the function of sorting the control points;

Click the table header to sort the control points.

(1) Click “Name (ID)”, the control points will be sorted in order by the names of the
control points, as shown below:

GCP Inspector Before clicking "Name(ID)" g x GCP Inspector After clicking "Name(ID)" 2
[ Import GCP I Add GCP [ Import GCP I Add GCP
[] bisplay GCP in POS range L Display GCP in POS range
Query: | G | -
s = = Name (ID) Type Refine Type Project Name
Name (ID) Type Refine Type Project Name 1 BXO1 Check Point 2D Point #RAWH@@2022-05-07...
BX01 Check Point 2D Point #RAW#@@2022-05-07... BX02 Check Point 3D Point FRAWH@@2022-05-07...
(1 Bx08 Check Point 2D Point BX02 Check Point Height Point  #RAW#@@2022-05-07...
BX02 CheckPoint 3D Point #RAW#@@2022-05-07... [ Bxo4 Refine Point 3D Peint
[ Bxos RefiiePoint | 3D.Point [ BX0S Check Point  Height Point
BX06 Refine Point 3D Point FRAWEE@@2022-05-07... il el poinl ] Doin: FRANF@@2022:05-07...
— - [ Bx07 Refine Point 3D P
[ Bx07 Refine Point 3D Point CTex08 T BT
[18x09 Refine Point 3D Point [ ex09 Refine Point 3D Point
[1Bx10 Refine Point 3D Point [18x10 Refine Point 3D Point

(2) Click “Type”, the control points will be sorted by “Check Point” and “Refine Point”,
as shown below:

GCP Inspector Before clicking "Type 8 x| GCPinspector After clicking "Type" il

[ Import GCP I Add GCP ( Import GCP I Add GCP |

[] Display GCP in POS range [ pisplay GCP in POS range

Query: | Query: | |

Name (ID) Type Refine Type Project Name 2 Name (ID) Type Refine Type Project Name

BX01 Check Point 2D Point #RAWH#@ @2022-05-07... BX01 Check Point 2D Point #RAW#@@2022-05-07-0...
BX02 Check Point 3D Point #RAWH@ @2022-05-07... BX02 Check Point D Point #RAW#@@2022-05-07-0...

B8X03 CheckPoint | Height Point  #RAW#@@2022-05-07... BX03 CheckPoint  [HeightPoint  #RAW#@@2022-05-07-0...

[ BxX04 Refine Point | 3D Point [ BX05 Check Point Height Point

[ 8x05 CheckPoint | Height Point [ BX08 Check Point  PD Point

BX06 Refine Point | 3D Point #RAW#@@2022-05-07... [] ex04 RefineiRoint plioin

[ Bx07 Refine Point | 3D Point BX06 Refine Point D Point #RAW#@@2022-05-07-0...

(] 8X08 CheckPoint | 2D Point [ Bx07 Refine Point  BD Point

[ Bx09 Refine Point | 3D Point [] BX09 Refine Point DiBoint

Mexio Refine Point | 3D Point [1Bx10 Refine Point D Point

(3) Click “Refine Type”, the control points will be sorted by “2D Point” , ”3D Point” and
“Height Point”, as shown below:
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S F lospacton Before clicking "Refine Type" > GCPInspector After clicking "Refine Type” g x
[ Import GCP ][ Add GCP i Import GCP. Il Add GCP
[] pisplay GCP in POS range [] pisplay GCP in POS range
Query: | Query: |
Name(ID) Type Refine Type Project Name Name (ID) Type Refine Type | Project Name
BXO01 Check Point | 2D Point #RAWH@@2022-05-07... BX01 Check Point | 2D Point KRAW#@@2022-05-07-0...
BX02 Check Point | 3D Point #RAW#@@2022-05-07... []ex08 Check Point | 2D Point
BX03 CheckPoint | HeightPoint  |[#RAW#@@2022-05-07... BX02 Check Point | 3D Point KRAW#@@2022-05-07-0...
[ Bx04 Refine Point | 3D Point [ Bx04 Refine Point | 3D Point
[ BX05 Check Point | Height Point BX06 Refine Point | 3D Point KRAW#@@2022-05-07-0...
BX06 Refine Point | 3D Point #RAW#@@2022-05-07... [ Bxo7 Refine Point | 2D Point
[ Bx07 Refine Point | 3D Point [ BX09 Refine Point | 3D Point
[ ex08 Check Point | 2D Point [ Bx10 Refine Point | 3D Point
[ ex09 Refine Point | 3D Point BX03 CheckPoint | Height Point  #RAW#@@2022-05-07-0...
[ Bx10 Refine Point 3D Point [ Bx05 Check Point Height Point
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(4)

Click “Project Name”, the control points will be sorted by the name of the project,

as shown below:

GCP Inspector Before clicking "Project Name" 8 x EEH After clicking "Project Name" g %
( Import GCP I Add GCP [ Import GCP J Add GCP

[] Display GCP in POS range [ Display GCP in POS range

Query: | | Query: |

'Name o Type Refine Type Project Name Name (ID) Type Refine Type Project Name

BX01 Check Point 2D Point #RAW#@@2022-05-07-0... BX01 Check Point 2D Point #RAW#@@2022-05-07-0...
[ ex08 CheckPoint 2D Point BX02 Check Point 3D Paint #RAWH#@@2022-05-07-0...
BX02 Check Point 3D Point #RAW#@@2022-05-07-0... BX03 Check Point Height Point #RAW#@@2022-05-07-0...
[] Bx04 Refine Point 3D Point BX06 Refine Point 3D Point #RAW#@@2022-05-07-0...
BX06 Refine Point 3D Point #RAWH@@2022-05-07-0... |0 Bxo4 Refine Point 3D Point

[ Bxo7 Refine Point 3D Point [ BX05 Check Point Height Point
[ exo09 Refine Point 3D Point | BX07 Refine Point 3D Peint
[Jexio Refine Point 3D Point [] Bx08 Check Point 2D Point
BX03 Check Point Height Point #RAW#@@2022-05-07-0... [ Bx09 Refine Point 3D Point
[ Bxos Check Point Height Point [ Bx10 Refine Point 3D Point

Fixed the bug that Codata format data converted in CoPre 2.4 failed to color by flight in
CoPre 2.5.1;

CoPre2.5.1

Fixed the bug that failed to enter the focal length manually when importing images
collected by third-party devices;
When importing images collected by third-party devices, if the focal length info is not
recorded in the exif, clients need to enter the focal length manually in CoPre. CoPre 2.5.1
failed to enter the focal length manually, and CoPre 2.5.2 fixed the bug
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Fixed the bug that check points are indistinguishable from matched points;
Both check points and matched points are purple in CoPre 2.5.1, so it is difficult to
distinguish them. The check points are purple, and the matched points are blue in CoPre

2.5.2
3D View & X GCP Inspector a
Import GCP I Add GCP
] Display GCP in POS range
] Query: |
Name (ID) Type Refine Type
|1 BX01 Check Point 2D Point
BX02 Check Point 3D Point
BX03 Check Point Height Point
:D BX04 Refine Point 3D Point
‘D BX05 Check Point Height Point
BX06 Refine Point 3D Point
BX07 Refine Point 3D Point
BX08 Check Point 2D Point
BX09 Refine Point 3D Point
| BX10 Refine Point 3D Point
|
3D View & X GCPlInspector
[ Import GCP J{
] Display GCP in POS range
Query: |
Name (ID) Type Refine Type
BX01 Check Point 2D Point
BX02 Check Point 3D Point
BX03 Check Point Height Point
| BX04 Refine Point 3D Point
BX05 Check Point Height Point
BX06 Refine Point 3D Point
[ Bxo7 Refine Paint 3D Point
[ Bxo8 Check Point 2D Point
[ Bx09 Refine Point 3D Point
|O Bx10 Refine Paint 3D Point

Solved the problem that when the single flight is long the adjustment result will be not

good;
w Profile Analysis
|_Update width | width: [0.200 m Al & | Horizontal: -2.343 m,Vertical: 69.603

M 20220827174559001
[ 20220827174955000

68

66

64

az
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Profile Analysis

[_Update width | width: [0.300 °] m 4l @ | Horizontal: 9.304 m,Vertical: 63.505 m

M 20220827174559001
[ 20220827174955000

68

66

64

62

2.9 a9 7.9 10 12.9 13

25. CoPre-2.5.1-20221017

= Support the import of images collected by the third-party equipment to generate DOM
and reconstruction;

=  Optimized the adjustment algorithm of single flight, and improve the data processing
efficiency by 2-5 times;

= Optimized the refinement algorithm, and improve the data processing efficiency by 2
times;

=  Optimized CoData format for compatibility with CoProcess;

= Optimized the stumbling problem during point cloud browsing;

=  Optimized the output of abnormal information when processing POS;

=  Fixed the bug that sometimes there is a missing trajectory in POS processing;

=  Solved data processing problem of AA1400;

=  Fixed the bug that an abnormal prompt will pop up when adding new control points;

=  Fixed the bug that data could not be processed and displayed when the PosT output
frequency more than 200 Hz;

=  Fixed the bug that when the mission time is too long, may fail to download the cloud
base station data;

26. CoPre-2.4.6-20220914

=  Added the function that support data copy of C5 21 mm camera;

27. CoPre-2.5.0-beta-20220902

=  Added the 3D reconstruction function, including aerial triangulation, generating DOM,
modeling functions;
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Adjusted the layout of the software interface;

Set the coordinate system when creating a new task;

When processing POS, the coordinates of the base station can use the local coordinate
system;

Added the data copy function of C5;

Optimized the information output window;

Delete the repetitive POS of images when organizing pictures;

Fixed the bug that during POS processing “authorization expiration” info will pop up;
Fixed the bug that “Degree. Minute Second” format file was incorrectly read in
Coordinate Conversion Tool;

Fixed the bug that the POS processing fails caused by too many base stations;

Fixed the bug that the antenna height of some HCN files was incorrectly read;

Fixed the bug of UAV data stop at 50% during POS processing;

Added function of AU20 data MTA processing;

Added function of Riegl laser data MTA processing;

Optimized image matching logic of Data Copy Tools;

Added the SD card security eject function after the data copy is complete;
Fixed data missing issues of SDC solution;

Fixed image organizing issues of C30;

Fixed crash issues when multiple laser files exist in AA1400/AA2400 project;

Turn on the scale factor of IMU;

Added function of C30 + P530/P330 data copy and data process;

Support to convert las file in Coordinate Conversion tool;

Support to display the location of control points used in Coordinate Conversion tool;
Fixed bug with the CoPre would crash in some cases;

Fixed bug with AA1400 multi-prism data process is abnormal;

Fixed bug with abnormal display according to the flight;

Fixed bug with RXP data was deleted when SDC data was added,;

Fixed bug with I50 receiver data model read error;

Fixed bug with laser data matching errors on some devices when copy data;
Fixed bug with the abnormal display of drive on some devices when copy data;
Fixed bug with Data Copy tool window text color display error;

Fixed bug with E57 format point cloud content error;
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Added function of downloading cloud base station;

Added function of displaying base station location in trajectory view;
Optimized software interface style;

Adjusted the software interface of the Data Copy tool;

Support data copy for C30 and C6 devices;

The coordinate transformation tool supports transformation of point clouds;
Support displaying control point distribution when parameter calculation in Coordinate
conversion tool;

DOM in OSGA format can be imported;

Fixed some translation errors;

Fixed displaying bug when the coloring point cloud RGB value was (0, 0, 0);

Added laser data processing function of AA1400/AA2400;
Fixed a bug that SW will crash when processing a single flight data;

Added DOM quick generation and DOM browsing functions;

Added the function to refine both Position and Attitude;

Added Geodetic coordinate system, Earth-fixed coordinate system and Space
rectangular coordinate system;

KML import supports displaying attribute information;

Added authorization expiration notification function;

Added plane filtering function;

Added trajectory jump check and repair function;

Added the function of coloring by flight;

Support to load the solved point cloud during data processing;

Support loading point clouds of refining and point clouds of adjustment simultaneously;
Optimized GCPS import function;

The import project and import control point locate the last path by default;

Fixed a bug that point cloud solved using 7 parameters does not match the map;

Fixed a bug of incorrect names of taskbar window;

Fixed a bug of point cloud browsing with AMD processor;

Fixed a bug where CoPre would prompt expired authorization in case of data problems;
Fixed a bug where western hemisphere data projection coordinate value was O;

Fixed a bug of 4 parameter calculation error in Coordinate Conversion Tool;
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Fixed the bug of coordinate conversion error when the central meridian is 0;

Fixed the bug of multi laser point could loading;

Fixed bug with invalid LAS / LAZ echo in version 1.4;

Fixed the bug of UAV data coloring error;

Fixed bug with wrong separator of onboard orbit template;

Fixed the bug that the point cloud cannot be loaded by the POSC of the GPS1980
system;

Fixed the bug of point cloud coordinate error when some data are converted with
ellipsoid;

Fixed bug of central meridian reading error during adjustment;

Fixed the bug that the scanning angle and echo times of RIEGL data calculate error;
Fixed the bug of incorrect information recording in the northern and southern
hemispheres of the result point cloud coordinate system header file;

Fixed the bug that point clouds display abnormal of section analysis;

Fixed the bug that automatic slicing display abnormal in adjustment;

Added the function of Task Wizard;

The result data supports the height matching;

Support SLAM data processing;

Automatic slicing adds automatic check layering function;

Added POS accuracy curve;

Result point cloud adds the scan angle information;

Added mask function of vehicle data coloring;

Result point cloud adds the coordinate system information;
Added images Mask tool;

Optimized software interface and some data processing logic;
Optimized the function of point select, the nearest control point will be automatically
matched after selecting points;

Unified the section style of vertical slice and automatic slice;
Unified Chinese and English coordinate system setting page;
Optimized the echo information of result point cloud;

Optimized data processing stability of AA450;

Optimized the window of import project;

Optimized the size of log files;

Fixed the bug that the Data Copy tool crashes after matching data;
Fixed the bug that the Data Copy tool matches incorrectly project data;
Fixed the bug of point cloud data color rendering;
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Fixed the bug that some camera data match incorrectly of the Data Copy tool;
Fixed some bugs caused after formatting of the Data Copy tool;

Fixed the bug of wrong picture naming;

Fixed the bug with the wrong time of adding SDC data;

Fixed the bug of HCN conversion failure with multi project POS solving;

Fixed the bug of software crash when refine under network path;

Fixed the bug of software crash when generating refine Codata;

Fixed bug that refine Codata cannot generate;

Fixed the bug that the threshold from GCP to pos is wrong under foot project;
Fixed the bug of data time reading error in some RINEX 3.02 data;

Fixed some bugs with incorrect prompt information;

Fixed the bug of wrong point time of three-point fitting circle center;

Supported new device protocol resolution;

Picture solving supports exception data processing;
Fixed some bugs in Russian system;

Fixed Hesai laser echo bug;

Fixed the bug of partial data solution failure of CoPOS;

Fixed the bug of inconsistent center display of point cloud in 2D view and 3D view;

Fixed the bug that only display GCP in the current pos range is abnormal of result
trajectory;

Fixed several bugs in accuracy report of Refine;

Fixed the bug with invalid intensity render when switching result point cloud;

Fixed the bug that when central longitude displayed as zero during the Western
Hemisphere data adjustment;

Fixed the bug of multiple camera data matching in the Copy Data tool, only one camera
is successfully matched;

Optimization: Data Copy tool checks the remaining disk space before copying data;

Copy Data tool adds the function of opening the output directory;

Added function of auto-slicing ;

Added stop function;

Added MTA function;

Rearranged some icons on the software page;

Optimized processing efficiency of AA450 data and fix the problem of data solution
failure;

Fixed the problem of partial POS solution failure;
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=  Fixed the bug that Chinese version of the coordinate system settings error;

40. CoPre-2.0.9.102-20210528

=  Added the function of unit selection when importing control points, and support the
degree, minute and second format;

= Unified the English coordinate system with LS7;

=  Fixed the bug that multi project POS solution doesn't work at the same time;

=  Fixed the bug that adjustment and refine cannot generate colored point cloud without
movie picture;

=  Fixed the bug that generated DD file with wrong format;

=  Fixed the bug of base station coordinate display error in POST file header of Western
Hemisphere and southern hemisphere;

41. CoPre-2.0.9.101-20210514

=  The base station data of POS solving supports HCN format (HCN to RINEX 3.02);

=  Fixed the bug that the original project can't display the point cloud without photo data;
= Optimized the photo missing detection function;

= Optimized the compatibility of Data Copy tool;

42. CoPre-2.0.9-20210416

=  Added the unit of US feet and international feet;

=  Added the Data Copy tool;

=  Added accuracy evaluation items of CoNAV: satellite number, PDOP, forward and
backward solution accuracy;

Added the function of result accuracy verification;
=  Fixed the bug of license reading error;

43. CoPre-2.0.8-20210329

= Optimized file directory structure;

=  Optimized CPU utilization in data solving;

=  Added the function of result project import;

=  Added the laser solution of Hesai;

=  Fixed the bug that the point cloud cannot be solved with the noise filtering selected;
=  Fixed bug that the color LAS cannot be generate after refine process;

44. CoPre-2.0.7.104-20210305

=  Fixed the BUG that laser type identification is invalid of point cloud optimization;
=  Fixed the BUG of single camera photo size reading error;
= Improved algorithm of point cloud optimization;
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45. CoPre-2.0.7.103-20210303

Fixed some translation problems;
Fixed the segmentation error of LAS when generating results;

46. CoPre-2.0.7.102-20210303

Fixed the problem of incorrect display of the collection time in the viewing project;

Fixed that when reading post files, the files with the suffix of "post" are not recognized;
Fixed the problem that fail to color point cloud with the error of "The picture result is
not generated by the modified post/cp file, please check!" when generating result;

Fixed the problem that the track view user selects the path, and the map does not take
effect;

Fixed the problem that the solution is not complete when the photo is organized in
Ladybug multiple series Pgr;

Fixed the problem of low real-time coloring efficiency of point cloud;

Fixed the problem that the central meridian value of the coordinate system set last time
can’t be recorded;

Fixed the problem that crash when removing the result project after switching the item;
Select the point cloud list according to Codata and arrange in order of part number;

The naming suffix format of the copy control point is changed to: _1, 2, 3, and it will
be automatically extended every time it is copied;

Added the function of point cloud optimization;

47.CoPre-2.0.7.101-20210207

Fixed the crash when importing seven parameters;

Fixed that the base station in the selected base station coordinate database cannot be
solved;

Fixed the failure of photo finishing and recognition test shooting;

The Data Trans tool adds inertial navigation type setting items;

The CoNav pos solution opens the estimated tropospheric model;

48. CoPre-2.0.7-20210118

New Functions and Improvements

SolvedProjects supports the combined display of point cloud and panoramas;

Added the selection and storage of base station data;

Adjust and refine added the function of manually updating the camera pos;

Added the function of GCP leakage inspection;

One control point is shared for one project, and the matching point corresponds to the
project;

The GCP can be displayed according to the project pos range;

www.chcnav.com

11


http://www.chcnav.com/

CHCNAV

=  Trajectory view and cloud point view added control GCP prefixes to facilitate viewing the
correction type of GCP;

=  The camera pos displays the corresponding photo number in the trajectory view, and
supports the function of display and hiding;

=  The Adjust provides the option of whether to generate Codata;

=  Trajectory view time period and actual solution time period are displayed separately;

= |Inthe trajectory view, Polygon Select and Measure support mouse double click to end;

=  Trajectory view optimization: remove the gray outer border of the track point;

= Accuracy verification report adds average value and coordinate system attributes;

= The laser supports three echoes;

=  Solved speed conversion: convert ENH to IMU;

=  Added tooltip descriptions for parameter settings of Adjust and generated Result;

=  The pos solve of CoNav speed is converted from the ENH to the carrier speed;

Bug Fixes

=  Fixed issue when Latitude is set to 036:00:00.000000, the interface is displayed as
03:60:00:00.000000;

= Solved the problem of software crash when closing the project during pos solving;
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