CHCNAV

CHONAN, \

N,

Ny

Mobile Mapping | November 2023

your work more efficient



CHCNAV

Table of Content

Table Of CONtENT......cccviiiiiiiiiiiiiiiiiirrerree s sse s s essssssssssstnneesssssssssssssssessanssssss 1
Ta 1 oo [0 4 o] o F PSPPSRSO 1

I T3 = | T o P 1
1.1 PC Hardware REQUINEMENT........uiiiiiieeeecieee ettt e et e e str e e e e sae e e e eearaeeessanaeee s 1

1.2 Software INStallation ......cc.eeirieiiiiece e 2

1.3 Software UnINStall.......cooeciiiiiiiiiie et n 3

PN 0 T | = TR 1 ¥ ot ¥ - 4
2.1 ProjeCT STTUCTUIE ...ttt e e et e e e e s e e asreeee e e e e e s ssnnns 4

0 0t = SR 4

2 007 | 1Y/ SR 5

2 . T 07 S SRR 5

0 O I 7 1Y SR 5

D A - T Y i (o1 (U TSR 6
2.2.1  ReCONStrUCtION FOIARI ..uiiiiiieiieiceeecee et 6

D A (T U] 43 e o =Y SR 6

2.2.3  SOIVEPIOJECES FOIAN ...ttt et 7

S |, F= 114 T8 1 =T o - T 8
T A - 1 S < oY [T ot PSP 8
311 TasSk WIZard ....eeeeeeiiie ettt e e e e e s e e e 8

2 0 A € - < - 1 PP 13

20 0 T O ' 1= o T - T PSP 14

I A o 11 o] VA - T PP 15

3.15  CUOSE TaSK .eeuutiiiieieriie ittt ettt ettt sttt ettt e st ae e et esbeeenaneenas 15

. 20 Y ST Yo o [T = = PO PP PTPPR 16

3.1.7 [T oo ot Al o = ot PPt 17

3.1.8  Import EXternal Data.......cccoccveeieeiiie et e 18

3.1.9 (0= 0 0 [0 X =T o o = ot PPt 20

3.1.10  Project CONFiZ .ueeeiciiiei ettt e e rae e e 20

3.1.11  RefreSh PrOJECT......uviii ettt et e 23

3.1.12  POS ACCUIACY CUIMVE ..cceeiiiiiiiiiiieieieieteeeeeeereeereeerererererererererererereresererereremmm 24

3.1.13  Project Detail....cccceee i e 26

I A @ T 1= T o I D 11 =Tt o] VPP PP 26

3.2 WiINndow ManagemeNnt .....cc.ueeiieiiieeiciiee e ceitee et e e eee e e ste e e e st e e e s eabaee s e sabeee e eares 27

3.3 Vector ManagemMENT .....cccuviiiiiiiiirieieiiieeeeeeeeeeeeeeeeerererereeererereseterererererareresrrerereseremn 28
3.3.1 LY =Te (oY g 110] oY1 SH PP PPPPPPPPPPPPPPPPPPPPPRE 28

3.3.2 RV L=To1 (oY gl = o o o PPN 28

3.3.3  Vector REMOVAl .....uiiiiiiiic et 29

I A VYot (o Y gl DL - 1 Y7 T o = PPN 30

L | - Y [=Tot o] 4 VAV T 31
N 11 o] = SRR 31

| 2023-11 Page | 1



CHCNAV

41.1 D11 o] NV 1 [To1 £ VPSSP 31
A £ V1o [ 1 =Y =Tl o] oY SRR 31

Y =1 1= o i o] o FO TP PPRUPRTRPP 32
N R o 11 0 A Y=Y [Tt APPSR 32
4.2.2  POIYZON SEIECT ...ciitiiee e e e 32
4.2.3  TiME SEIECT ...ttt ettt e s eebee s 33
L S Y o o 1= s o [ SRR 33
4.2.5 [N VZ=T 6= PP PP PP P PPPOPPPPPPPPPPPPPPPRt 34
4.2.6  CaNCEI SEIECE ...uviiiitiiee e e e e 34
4.2.7 IMIBASUNE ..ttt ettt ettt et e eeesenesesesesesesesenenesesenenenenenenens 35

e B ol TR PPPPPPNE 36
. T A YU o 3 1o PRSPPI 36
4.3.2  SlICE ANAIYZE .. e e e 36

R (T o 1= TP UPRRPS 39
O R 0T o [T Y= ST 39
4.4.2 YT I = o [ ¥ ={ PPt 40
4.4.3 I Y PP PPPPPPPPRt 41
4.4.4  Display POint CloUd .....ccccuuiiiieiiieecciee ettt e e e e e 43

4.5 POS SKiP.ooureeeiieeiieesee ettt e steeesiteesteeestee e ste e e steeestee e tee e ateeebeeesnteesreeenreeeereeennreeans 43
LT 1 0 I Y = 46
5.1 Point Cloud Colorization.........cccciiiiieiiiei e 46
5.1.1  Color by HEIghL.... et 46
5.1.2  Color by INEENSItY ..vveiiieiiiie ettt 46
5.1.3  Color by Height & INteNnSity .....cccoecuieiiiiiiieiciee e 47
5.1.4  Color by number of retUINS .......ccccueeiieiiiiiiiee e 47
5.1.5  Color by return NUMDEN .........oeiieiiiie et 47
5.1.6  Color by SiNgle ProjeCE .....cccccueeei ittt e 48
5.1.7  ShoW/hide the COlOrDar ....uueiiiiiiiieeeeeeeee et 49
5.1.8  ColOr BY SINGIE......eeeieeceee et e 49
ST Y T ] [T o oY {1 = TSRS 49
5.1.10 Color by Intensity & RGB.........cccoccuiiiieiiee et 49
LT 0 R ] [ T ol Y 4 e TR SRR 50
5.1.12 Color Parameter SEttINGS ....ccveviieiieeiceiee ettt 50
5.1.13  POiINts Size SETEINGS.ccciiiiiiiiiiiieei ettt srrrre e s e 51

5.2 VW SEEEINGS eiiiiiieiiiiteiee et s et e e e e s s s st e e e e e e e s e s brraaaeeeeeeas 51
5.2.1  2D/3D SWILCN cuvieieiiiieee ettt 51
5.2.2 DIFECEION . ceiiiiei e 52
5.2.3 FUITEXEENT oottt e s s e s s e e s s 52

ST T o] [0 @1 Fo TUTo I @1 oY o] Lo Y-SR 52
o |V (=T LY U] =T g 11 o) PP PP PPPPPPPPPPPRPPPRE 54
541 POINT MEASUIEMENT .ttt e e 55
5.4.2 Density MEASUIrEMENT.......uuuieiiiiiiiiieieeerireeeeererereeerererererererrrererererarerrrrrrrene 55

| 2023-11 Page | 2



CHCNAV

5.4.3 Distance MEaSUrEMENT ........uviiiieiieiiieteee et e e e e e e e e e e eenee s 56
544  Area MeasuremMent ...ttt 57

LT T 1 =T o O TSSO 58
oI I G 0 2 DT 1] - VUSRS 59
I A 1 - Y=Y o) VA DI Y o] - 1V USSR 60
TR T [0l T TSP 61
B.8.1  HZ SHCO coiiiiei ettt ettt st te e s ae e e naaeeen 61
5.8.2  VErtical SHCE ..uuuii ittt 61
5.8.3  Clip Param SEttiNgS ....cccuveiiiiiiiei ettt 62

6 GOP VIEW .ccuuuiiiiiiiiiiiieiniieiisinnennenssiesssesessnsssssssssssneesnsssssssssssssssnansssssssssssssnnnsssnssssanns 63
o2 R [ o] o o] Al C1 1 = PP P PP PPPPPPPPPPPPPPPPPPRE 63
6.1.1 Import by control point file........ccceiiiiiiiiii 63
B.1.2  NEW GCP .ottt et te e st e e tae e e te e e bae e s be e ebaeesareeenbaeennaeeans 64

6.2 Select MatChing POINTS.....cc.uiii it e e e bee e e 65
6.2.1  Import paired point manually ........cccoooieiieeiiii e 65
6.2.2  Height MatChing.......cooooiiiiiee et 65
6.2.3 Point Type / Correction Type SettingS........covvveereeeeeeeeireeeireeeeeeeeeree e 66

TS T @ o 1=Tol | @oT 1 { o] I 2o 1o | SRS 66
6.3.1  Display GCP PiCLUIES ......eeeeieiiieieeiieeecettee e et e eette e e e evee e e et e e e e earae e e eares 66
6.3.2  Check Paired POINt ....ccccuiiiiiciiie ettt ee e e 67

6.4 Control Point Other FUNCLIONS .....cciiciiiiiiiiie et 68
2 o o Lol =Y11 | V- 70
8 R o @ R 1Y SR 70
2% T R O T 1= L o] 4 IR T oL PSPPSR 70
7.1.2  Add / REMOVE DASES.....eeviiiieiieiieeie ettt ettt ettt e st e e s eare e st 72
7.1.3  Set base coOrdiNate.......ccccueiecieeiiieecee e 73
0 O S A\ o =T o o = BT =Y i [ =3P 73
7.1.5  Select From LIBrary ...ttt et e 74
7.1.6  EPhemeris Data....cccccccecuiieeieiiee ettt ettt e ettt e e e 76
7.1.7 Generate POS REPOIt..cccoiiiiiiii 76

7.2 ProCeSS Data..ccci et e e e e e e e e e e ean 77
7.2.1  Organize PiCTUIES ...ciiiiiiiiiiiieeeee ettt ettt e e s e siaree e e e e s s sisbaneee s 78
7.2.2  Point Cloud ProCeSSING....ccccccuiieiieiiieecciee ettt e eeveee e e e s ebee e e 79
2 2 T 0 1T o 1 o TV - T« TSP PPR 84
7.2.4  Generate ReSUlt REPOIt......cccuieiiiciiiei et 85
7.2.5  Other SEtHINGS .oeiiceiie e e 87
7.2.6  VIEW RESUI...ciiiiiiiiieciie ettt sttt sbe e e sane e 88

8. T o | L SRR 89
7.3.1  Adjustairborne data .......ccccviiiiiii e 89
7.3.2  Adjust vehicle-mounted data.........cccouiieeeiei e 91

S (= 1o V=SSR 92
7.5 EXPOIt RESUILS oottt e e e rrere e e e e e e e et e e e e e e e e snnrenaeeeeaeeean 94

| 2023-11 Page | 3



CHCNAV

10

11

12

13
14

7.6 PAuSE & CANCEI..uuuiiiiiiiii ittt 95
[ =Tl T4 £ 4 1 T 4 o) o SN 95
8.1  Aerial trianGUIAtioN ..oc.eviie e e 96
2 100 |V - o U PURUPRRTP 98

< R €101 = |V - | ol o O ST UPURR 99
<G T < U] (o I 3 T | R 100
2 R S U] o 1V, o T =] SRR 103

< Y [V =4 L= 1V o T U 103

S O U1 =T o |V oY U 104

B T 011V o o SR 106
e T ] 3 107
1 IS R D T = 0] o 1V o To | F RSP 107
9.2 Data qUAlity ChECK....cooeiieecceee e 112
0.3 POS OPtimMize. .. e an 114
9.4 Point cloud thickness optimization ........ccccccuiiieeciiii e 114
LI T O |V, =T o F- V=T o o Yo | R 117

9.5.1 o 0 = ot PP PPPPPPRE 117

9.5.2 Coordinate system SETHINGS ....cccvvieeeiiee e e 118

9.5.3  Calculate Parameters ......coccueeevieeriie e esieessiee e e e esae e sae e svee e s e 118

9.5.4  Coordinate transform........cccoeciiiiiiciii e 121
1B T 1V, -1 Yo | SR 122
o1 AT YT =l o 1] [ 1T POt 124
10.1 = 0T U= =< 124
10.2 MNUAL .ttt ettt st sate e s e e e nareenas 124
10.3 UPAAte INTO e e et e e 124
10.4 o= 1 PSP PP R OPPPUPPTO 125
00 T Y o T T 1 S 125
CommMON SROICUL KEYS ...cceuueiiiiieiiiiiiiiieieinierecenceseeanneessennsesesasssssennsssssennssssnennnes 125
11.1 FOI TraJECTOIrY VIBW ...ueeeeiiiiiiiie s 126
11.2 FOI 3D VIBW ittt et e e e e e et e e e e s e e enrreeeeeeeeens 126
113 FOr Cross SECLION VIBW.......uueiiiiiieiieeeeeee ettt e e e e 126
(07 T N 127
12.1  Laser data processing of AA1400/AA2400/VZ2000i ........ccouerveeeeeireevveeireesseans 127
12.2  Laser data processing of AUS00/AA1300/AIpha3D ......c.cccceeveeveeeeveevecveenens 129
Common problems and SoOlUtIONS..........cciiieiiiiiieiiiiiir e s senenes 133
Parameter SettiNgS .....cceeiieiiiiiiieiiiiniiiiniiiieiiiniiieesieniiinssisessrsssresssrssssssnsssssessras 135
14.1 POS QCCUTACY CUIMVE ...ttt s 135
14.2 POS OPtiMIZE e s 139
14.3 =Y Y= o o =4 STR 141

14.3.1  [MTADALAT oo 141

14.3.2  [Circle NOise FIlter] ......oocirienieienceieneeiseee e 142

14.3.3 [ Mapping Unresolved Targets] ........ccccoovvieeiinineieeseeeeeeeeena 143

| 2023-11 Page | 4



CHCNAV

14.3.4  LFOV FIEriNGT oooeeeeeeeieeeeee ettt 144
14.3.5  [3D Distance Filtering] ......oooeeeiieeeeeeeeeeeeeeeee et 145
14.3.6  [intensity FIltering] ...o.oooeeececeeceeeeeeeeee e 145
14.3.7  [Height Distance Filtering] .....cocoooiieieieeeeeeceeeeeeree e 146
14.3.8  [N0ise FIteriNg] ..coovovevieeeeeeecececeeceeeee ettt 147
14.4 ColoUNNG PArameters .....cccuuveieeciieeeciieee e ecitee e e re e e sre e e e s ire e e e e sarae e e e nbae e e enreas 148
I S (=Y 1o T PR 151
14.5.1 [ Mode 1: Refine POS(position only) Y .....cccoeivevereeeeeeeceeeeeeeenas 151
14.5.2 [ Mode 2: Refine POS(position and attitude)] ........ccccoceveevvevereeeernnnes 152
14.5.3 [Mode 3: Refine Points Cloud (Based On near control point error)] 153
1454 [Mode 4: Refine Points Cloud (Point Cloud Overall Offset)] ......... 154
14.6 Y U U UPPERPR 155
14.6.1  [Adjust airborne datal ......ccccocoeiviirieeiiieeeece e 155
14.6.2 [ Adjust vehicle-mounted datal .......ccccoceovieeiiiinineieeeee e 156
14.7 RECONSTIUCTION ..ttt s 157
1470 LATY o 157
14.7.2  IDOMY oo 158
14.7.3  [3DMOAEINGT oot 159

| 2023-11 Page | 5



CHCNAV

Introduction

CoPre 2 is a CHCNAV self-designed LiDAR raw data pre-processing software. It supports
multiple useful functions: POS process by self-designed algorithm; One-button processing,
simple and efficient; Point cloud process, picture collate, depth map, data colorize all available;
Adjust & refine functions which can improve post-processing accuracy; Mass point cloud data
viewing etc.
Main functions of CoPre 2 software:
POS processing: Supports POS file processing. Both points select, box select, polygon
select, and time select are available.
Auto-processing: One-button process point cloud data, picture collation, point cloud
colorize, depth map and results output.
Adjust: Solve the layering problem of multiple point clouds, improve data accuracy.
Refine: Based on control point characteristics, supports elevation, horizontal, 3D refines,
and time/distance refine functions, improve data accuracy.
Result export: Output adjusted/ refined result data, include point cloud, pictures,
colorized point cloud and depth map.
Point cloud view: Support mass of data viewing, rendering, slice, and control point select

option.

1 Installation

This chapter describes the requirements on the operating system, hardware devices,

installation, and uninstallation of CoPre software, and precautions.

1.1 PC Hardware Requirement

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

CPU Minimum: 2+ GHz
Recommend: 3.5+ GHz

Memory Minimum: 16GB
Recommend: 64GB

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

Display resolution 1920*1080 above

.NET environment .NET Framework 4.0

| 2023-11 Page | 1
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1.2 Software Installation

Notes
Turn off 3™ party antivirus software in case the install process being interrupted. And the install
path needs complete English letters.

Open software package then confirm “l agree” on license terms and continue installation:

CHCNAV

:FQJ CoPre2

Setup requires 1.53 GB in:

C\Program Files\CHCNAV\CoPre2\

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

¢ | agree to the License terms and conditions.

INSTALL

Waiting software install completely:

CHCNAV

"‘m CoPre2

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

| 2023-11 Page | 2
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When software installed successfully, click finish to close current interface.

CHCNAV

”hj CoPre2

CoPre2 has been successfully installed.

1.3 Software Uninstall

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

B copre2

? CoPre2
New

°hj' Uninstall CoPre2

Second way, go to “Settings — Apps”, and find CoPre 2 then right click to uninstall.

| 2023-11 Page | 3
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2 Data Structure

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

software solution.

2.1 Project Structure

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

MName

GPS
IMG
SCAN
TRACE

2.1.1 GPS

Date modified

11/13/2021 10:15 PM
021 10:15 PM
021 10:17 PM
21 1:43 PM

> AA450 raw data > @@2021-02-25-061938 » GPS »

Name

Base
Ctrl
Post
Rover
Rtk
Sync

~

-

Type

File folder
File folder
File folder

File folder

v o

Date modified

3/24/2021 1:56 PM
2/25/2021 3:46 PM

5/28/2021 10:55 AM

3/24/2021 1:57 PM
2/25/2021 3:46 PM
2/25/2021 3:46 PM

Size

Search GPS

Type

File folder
File folder
File folder
File folder
File folder
File folder

Base: Need copy receiver static data inside. Support HCN and RINEX 3.02 formats.

Ctrl: Storage control point file. Empty by default.
Post: Storage POST file. Empty by default, and after POS process finished, user can

find .post file inside.

Rover: Storage LiDAR GNSS data and IMU data.

RTK: Storage RTK data under none-base mode. Empty by default.
Sync: Storage camera trigger data. Empty by default.

| 2023-11
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2.1.2 IMG

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

data.

@@2021-03-22-084031 » IMG » Cameral v
~
~ Name Date

--7 @@2021-03-22-08403... 3/26/2021 2:51 PM
=" 00000000000000001..... 1/1/2014 12:06 AM
=" 00000000000000002.)... 1/1/2014 12:07 AM
=" 00000000000000003.)... 1/1/2014 12:07 AM
=" 00000000000000004.)... 1/1/2014 12:07 AM
=" 00000000000000005.)... 1/1/2014 12:07 AM
=" 00000000000000006.)... 1/1/2014 12:07 AM
=" 00000000000000007.... 1/1/2014 12:07 AM
=" 00000000000000008.)... 1/1/2014 12:07 AM
=" 00000000000000009.)... 1/1/2014 12:07 AM
=" 00000000000000010.]... 1/1/2014 12:07 AM
=" 00000000000000011.]... 1/1/2014 12:07 AM
=" 00000000000000012.]... 1/1/2014 12:07 AM
=" 00000000000000013.)... 1/1/2014 12:07 AM
=" 00000000000000014.]... 1/1/2014 12:07 AM
=" 00000000000000015.]... 1/1/2014 12:07 AM
=" 00000000000000016.)... 1/1/2014 12:07 AM
=" 00000000000000017.J... 1/1/2014 12:07 AM

2.1.3 SCAN

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

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

EP file as the antenna location is different.

@@2021-03-22-084031 » SCAN » Scannerl

2 Name

| ] 084031 Lpcap

] 1300-2.0.EP

2.1.4 TRACE

Fas

Storage test log data and normally is empty.

CHCNAYV COPRE USER MANUAL | 2023-11

v O

Date modified

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

el
Type
PCAP File
EP File
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2.2 Task Structure

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

D) > CopreWorkSpace »> testl v O
FFR ISR HHE =R F s
Reconstruction 2023/3/20 11:05 prgl=s
Results 2023/3/20 11:05 prgl=s
<« testl.cpr 2023/3/20 18:30 CPR =% 3 KB
%] test1.db 2023/3/20 10:58 Data Base File 84 KB
L] test1 NEH.crd 2023/3/2010:48 CRD =z 4 KB
|| test1Default.coc 2023/3/20 10:48 COC =% 1KB

2.2.1 Reconstruction Folder

Reconstruction folder is the temporary data folder, contains AT_Temp, DOM_Temp and
Model_Temp.

» FEE » 10121181 > g » 2-CoPre-Project > 450-m » Reconstruction o
EZFR fERERR =5 Foh
AT Temp 2022/8/23 11:41 itz
DOM_Temp 2022/8/23 17:08 =
Model Temp 2022/8/24 9:49 it

2.2.2 Results Folder

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

ADJUST 2020/11/14 9:27
ADJUSTT1_REFINET 2020/11/16 11:42

AUTOSOLVE 2020/11/13 11:11 IFE
REFIME1 2020/11/12 15:46 g

| 2023-11 Page | 6
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AUTOSOLVE: For a complete auto-solve workflow, it should contain camera and scanner
folders with auto processed result files (picture, depth map, point cloud data).

AA450 raw data » Screen » Results > @@2021-03-22-084031 > AUTOSOLVE v O Search Al.. R
~ Name Date modified Type Size
Cameral 28/05/2021 18:27 File folder

Scannerl /2021 18:28 File folder
| @@2021-03-22-084031.result
| CloudPoint.coc

| Picture.coc 28/05/2021 15:45

8/05/2021 1828  RESULT File 5 KB
/20211545  COC File 1KB

OC File 1 KB

(“l r

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

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

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

2.2.3 SolveProjects Folder

SolvedProjects folder contains intermediate output information after preprocess in CoPre 2.

Depends on different processing modes, it might have 4 type folders: GPS, REFINE, ADJUST,
SOLVED.

GPS: For a complete preprocess workflow, it should contain base and rover folder with
relative GNSS & IMU files.

SOLVED: For a complete preprocess workflow, it should contain preprocess files
with .codata format.

ADJUST: For an adjust preprocess workflow, it should contain new adjust POST file
with .codata format.

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

with .codata format.

| 2023-11 Page | 7
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3 Main Interface

This part includes task management, project management and window, as shown in the
following figure.

Home Processing Recanstruction Tools Help

3 = - @ e Yor) i® Default ™ Resources =] Trajectory -~
& B = °. & 6B w @ & s U.
Wizard Create Open Recent  Close Coordinate | Import Remove Configure Info 3D View [ Output L ace Import  Export

Warkspace Project Window Vector

3.1 Task & Project

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

3.1.1 Task Wizard

Description

Create a new CoPre 2 task wizard to guide client process data.
Steps

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

Home Processing Reconstruction Tools

< B e 0, ® 8

Wizard |Create Open Recent Close Coordinate

Workspace

=  Onstep 1, configure the task name, project data path, output data path, units, and task
description (option). Then, click next.

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 8



CHCNAV

1

Create Task €S Settings Task Type

Please select project data.

Task Name: CHC_20220822163707

POS Solve Trajectory Display Result Settings

Project Data: G\1-Data\L1-AA4SVAALSON@ @2022-05-07-021757

Task Path: Gif2-CoPre-Project

Units: Meters

Task Description:

Please add task related information

Cancel |

CHCNAYV COPRE USER MANUAL | 2023-11
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= On step 2, Coordinate system setting, the user clicks the button on the right side of the
coordinate system to set the coordinate system parameters.
1 2
Create Task CS Settings Task Type POS Solve Trajectory Display Result Settings

Please set the target coordinate system.

Coordinate System:  WG584 / Gaussian Projection / 114.0E

Cancel | | Back || Next

n

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

1 2 3
Create Task CS Settings Task Type POS Solve Trajectory Display Result Settings
Please select the data source and output result type.
Source Data Qutput Results Estimated Time  High Efficiency High Quality
@ Lidar @ Point Cloud - 8.0min
[ oom
- 1h19min
8 Image 8 3D Model
Tips:
High efficiency: Quickly generate result, but the effect of building & water area is relative poor.
High quality: Generate high quality result, but the processing time is longer.
[ cancel | [ Back [ Next |

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 10
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= On step 4, configure the base settings to process POST file. Click “Next” to start process,

and the POST file will be loaded automatically when finish.

1 2 3 4

Create Task CS Settings Task Type POS Solve

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

B @@2022-05-07-021757 Base Station
[ Cloud Base || Add I[ Remove |

Basel
Base Station Coordinate

Base Name: 33874601278.220

[ozrzsms [n [
[zmnmsm e [

H (m): 231330
| select |[ Save |

Cancel |

Trajectory Display Result Settings

Antenna Settings

Measured Height (m):

Antenna Phase Height (m):  1.6489
Manufacturer:
Antenna Type:

Sampling Rate (s):

| Back || Next |

More

=  Onstep5, select target trajectories to process point cloud & picture data. Click “Next” to

start process.

1 2 3 4
Create Task CS Settings Task Type POS Solve

Please select the area as required.

¥ RawWorkspace
¥ @®2022-05-07-021757

o e —
POS solve

PreprocessWorkspace

Reconstruction

eessssscsstoseeseed 02512

75m
250 ft

[ cancel |

5

Trajectory Display Result Settings

W CHC 20220822163707 g .'\ G O ‘:‘r Eb .‘i‘ Vs " C | _\- Lg_.J @~

q.oooooooooll----oooooooooooooooolo-o.o

A

S000C0000000000000000 BRTARNSH000008D

Lat: 30.4563590; Lon: 1144775618

[ Back |[ MNext
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= On step 6, set the parameters related to the results, and then click “Finished”.
1 2 3 4 5

Create Task CS Settings Task Type POS Solve
Please set the task parameters.

6
Trajectory Display Result Settings

Lidar
Solve Settings

Filter Settings | Sampling Rate:

Point Cloud Coloring
Coloring Settings
[[] Remove Unshaded Points

[] Generate Result Report
[ Adjust

Output Path | Di/CopreWorkSpace/CHC_20220412165029/Results
| Cancel \

1 2 3 4 5
Create Task CS Settings

6

Task Type POS Solve Trajectory Display Result Settings

Please set the task parameters.
Lidar  Model
Scene Settings

City

Model Settings

Adaptive Tile's Size

Custom Tile's Size (m) 100.00

=) [ Confirm ] Predicted memery usage: GE.
(®) Advanced Settings

8 Output DOM
DOM Settings.
© Adaptive Resolution

() Custom Resolution (m) 0.05

Qutput Path G:f2-CoPre-Project/CHC_20220822163707/Results

[ Back || Finished |

[ cancel |
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CoPre 2 will load result automatically when finished. User can view data on software

interface.

ome  Processing  Reconstruction  Tools  Help
4 & G il ] 5  Default S Resources 3 Tisjectory [
Coordinate 1 Configure Info | TaDview | Output EGer Import Export
i e R =
ssssss i o 5T
¥ CHC_20230412165023 Y "TcXe]l AP Import GCP
v Projects [] Display GCP in POS range
¥ @@2022-05-07-021757 Query:
Images 1% Name (ID) Type Refine
Paint Clouds 0%
@ pOS I E—
Processing
¥ Reconstruction
AT
DOM
ﬁo )
}_51‘2}:;131_1_‘ Lat: 30,4588363; Lore 114.4827007
Output & x
@oeror [ 0Waming @ 2 Messages
©® Message 2023-04-12 16:51:55 [@@2022-05-07-021757_Cameral] Start processing images, selected time areas: 5
© Message  2023-04-12 16:51:55 [@@2022-05-07-021757_Scanner1] Start processing lidar data, time areas: 5
3.1.2 Create Task
Description
Create a CoPre 2 task. Each task can contain multiple projects.
Steps
= Open “Main — Task — Create” to start data import.
Home Processing Reconstruction Tools

< | B |w 0., ® )

Wizard| Create | Open Recent Close Coordinate

Workspace

Notes

Both project data path and output data path not support non-English letters and space.
Save the data under English path.

There are two types of time base: GPS-1970 means time is start from 00:00:00 of January
1st, 1970; GPS-1980 means time is start from 00:00:00 of January 6th, 1980.

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

Task Name: | Test_01 |

Project Data: | EANTEST\@@2022-03-03-025403 | |

TaskPath: [ EATEST\ [ . ]

Units: | Meters |’ |

Task Description:

Please add task related information

Create | | cancel ‘

=  The CS settings window will display on interface, click “more” to set the CS settings.

»  Coordinate Settings

Please set the target coordinate system of the task.

Coordinate System: | WGS584 [ Gaussian Projection / 114E | |

OK | | Cancel |

3.1.3 Open Task

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

Home Processing Reconstruction Tool:

< B w0, ® f)

Wizard Create| Open |Recent Close Coordinate

Workspace

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 14
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Steps
= Click “Main — Task — Open” on toolbox and choose .cpr file to open an exist task.
= User can also double click .cpr file in folder to open task.

¥ = | CHC 2021111682352 - 0 X
Home Share View o
« v 1 « AA450 » AA450-DATA » CHC 20211116182352 v D Search CHC_2021111.. @
~- M3D (D) ~ Name - ~  Date modified Type

AA4S0 Results 11/16/2021 6:24 PM File folder

AAT400 SolvedProjects 12/28/2021 3:39 PM File folder

AA2400 < CHC_20211116182352.cpr 1/12/2022 7:31 PM CPR File

Alpha3D ﬂ CHC_20211116182352.db 11/16/2021 6:24 PM Data Base File

Alpha3D_Dual ~) CHC_20211116182352_NEH.crd 1/12/2022 2:46 PM CRD File

AlphaUni {1 CHC_20211116182352Default.coc 11/16/2021 6:24 PM COC File

AS200

AU200

Backpack

BB4

BB4mini

CoPre2.0

CopreWorkSpa

CoProcess

Copydatatool

FAQ

M3D_PICTURES v <«

6 items 1 item selected 1.04 KB =

3.1.4 History Task
Description
List all history tasks and switch between different tasks.
Home Processing Reconstruction Tool:

< B =0 .|® &

Wizard Create Open| Recent | Close Coordinate

Workspace
Steps
=  Click “Main — Task — Recent toolbox.
3.1.5 Close Task
Description
User can close already opened task.
Home Processing Reconstruction Tools

< B = 0| ® &

Wizard Create Open Recent | Close [oordinate

Workspace

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 15
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Steps

=  Select target task node.

ick “Mai k — Close” ight click sel d nod I
. Click “Main — Task — Close” or right click selected node to close.
Home  Processing  Reconstrucion  Tools  Help
S b= ©.® & LA ) & 5  ®Oefault (@ Resources Ofrajectory B o,
Wizard Create Open Recent Close Coordinate Import Remove Configure Info =30 View Goutput  E6CP Impart Export
Workspace Project Window Vector 10
Resouirces 8 x Trjectory 5 x Gop
w CHC_20230406144603 SOOI £ L% ¢|= 8 o Import GCP id
~ Projects - - [ Display GCP in POS range
v @@2022-05-07-02175] Query:
® pos E— ®  Selected Trajectory Nams (D) Type
Procesting ® Unprocessed
Reconstructi Trajectary
* Reconstruction e enst
Metesscesssatesabesssaaasasesates .
AT ~ H
DOM - .
Model Pessesssasssesssnas i
:_ * . Do you want to close the
A T sk
i H 5
Besssstssssanann e i
i.--..-.-....o..---.... '.,-..-.-....\-_--1
—— e et RSN MR s --h-h_-"ﬁt\:;.-'-'ﬁ eel
187 ft Lat: 30.4576519; Lon: 114.4758200
Output 8 x
@okror [ 0Waming @ 0Message

3.1.6 Coordinate

Description

Set the coordinate system for the current task.

Steps

Main Processing Reconstruction
- _"“ —
= s 0. ®
Wizard Create  Open History Close
Task

Tool

&

Coordinate

H “ . H ”
= Click “Main — Task — coordinate” on toolbox.
» Coordinate Settings
Default Coordinate System Coordinate System Lists Coordinate Information
‘a Custom CHC_20230725142154_NEH Ellipsoid  Projection ~ Datum Transform  Plane Calibration  Elevation Fitting 4 »
» & DatumRoot Method: [Gaussian Projection [
Projection settings Parameter value
Central Meridian 111:00:00000000 [€ ]
Origin Latitude 00:00:00.000000 ‘ N |
Scale Factor 1
False Easting{m) 500000
False Morthing(m) 1]
Average Latitude 00:00:00.000000 [n]
Prajection Height(m) 0
< >
Import Export New San Delet
OK Cancel
L]

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

Datum Transform: Include 3-parameters, 7-parameters, grid etc.

Plane calibration: Include 4-parameters and best practice parameters.

Elevation fitting: Include fixed difference, surface fitting, curve surface fitting and best
practice. Fixed difference requires at least one starting point. Surface fitting refers to the
elevation anomaly corresponding to multiple leveling points to generate an optimal
surface. When the surface is parallel to the horizontal surface, the surface fitting is
equivalent to fixed difference correction. This fitting method requires at least three
starting points. Curve surface fitting refers to the elevation anomaly corresponding to
multiple leveling points to generate an optimal paraboloid. The curve surface fitting has
a relatively high requirement on the starting data. If the fitting result is too bad, it may
cause the divergence of elevation correction number in the work area. This fitting
method requires at least six starting points. Best practice can input the corresponding
parameters according to the real situation.

Geoid model: Users can choose a geoid file and interpolation method according to the
real situation. The software supports several kinds of geoid files, including none, CGD
file, GGF file, GRD file, BYN file, GSF file, BIN file, BYN file, GDF file, JASC file and OSGB file.
Plane grid: Supports plane horizontal east grid and plane horizontal north grid (CGD, GRD,
PXY, OSGB, DAT formats).

Note: The central longitude of the current coordinate system must be within a 24° range
of the actual data's central longitude when setting projection parameters.

3.1.7 Import Project

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

CrRT B

Import Remove Configure Info

=

Project

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

Mode 1 (Import from device)

Project data: [

Mode 2 (Import from disk)

Project data: |

3.1.8 Import External Data

Description

User can import other camera data.
Steps

= Right click Task and choose to import external data to load.
Home  Processing  Reconstruction  Took  Help
¢ O w ®.6® & | AR ) #Defoult @ Resowces STrajectory. (£, (4 _
Wizard Create Open Recent Close Coordinate | Import Remove Configure  Inf T30 view [EOutput Locr Import Export
Workspace Project Window Vector 10
Resources & X Trajectory & x Gep & x
 CHC_20230406144603 SROOBA £]|L % ¢S 8 o Import 6CP Add GCF
¥ Projects [ Display GCP in POS range.
¥ @@2022-05-07-02175] Query:
@ pOS EE— Name (I} Type Refine
Processing
" Import Result Project
 Reconstruction L aprssssasesesasseas ssssasssesnsanan e |
AT Import External Data .. :
Dom " i
Madel [ LU ..oo. --------------- R EEEE RN
. A
A 2PUG0ITR o et
: :
Wassaae sssssssnraamaateae sssssmasss s i <
...... J CHL W
F creees st
. - vt
-, .. .
e A L IO N R R kY vroch. POV
g -
AT .
. sae”
l_ill_m—l_|
1870 Lat: 30.4568707; Lon: 114.4743209
Output & x
@ oEror [ 0Waming @ 0 Message
.
n

Choose image folder to load.

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 18
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@@2022-09-23-144154

Project Name:
Camera

Image Folder:

Scanner

//10.12.11.2 37/ftp/SCamera_Data/DGd/Z_shenyang

Group  Images Number  Pos Number Model Sensor Size
Cameral 600 0 DG4M20... undefined
Camera2 600 0 DG4M20... undefined
Camera3 600 0 DG4M20... undefined
Camerad 600 0 DG4M20... undefined
Camera5 600 0 DG4M20... undefined

Focal Length

56 mm
56 mm
40 mm
56 mm

56 mm

@ Copy O Cut
Import POS  Parameter
‘ Import ” Disabled |
‘7 Import ” Disabled |
" Import H Disabled |
‘7 Import ” Disabled |
‘: Import ” Disabled I
[ ok [ cancel |

=  Click Import to import camera POS.

»" Import External Data g

@@2022-09-23-144154

Project Name:
Camera Scanner

Image Folder:

//10.12.11.237/ftp/5Camera_Data/DG4/2_shenyang

Group  Images Number  Pos Number Model Sensor Size
Camera’l 600 0 DG4M20... undefined
Camera2 600 0 DG4MZ20... undefined
Camera3 600 0 DG4M20... undefined
Camera4 600 0 DG4MZ20... undefined
Camera5 600 0 DG4M20... undefined

Focal Length

56 mm
26 mm
40 mm
26 mm

56 mm

@® Copy O Cut
= )
brpportPOS Parameter
Import Disabled |
Import Disabled |
Import Disabled |
Import Disabled |
Import Disabled |
oK H Cancel |

= After import, use “Separator” to divide contents. Make

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

sure the column number is

Separator
@7Tsb O Semicolon @ Comma @ Space () Other
Skipped Lines: 0 2 Units: | Meter | coordinate Type: [ Local nEH [ ]
POS Preview:
Name N E v H vt
ADOO1.JPG 4561418.048 5380028307 36455602
ADDD2IPG 4661386.105 5379793524 364.97755
AD003.IPG 4561354058 5379563717 36484507
ADDDAIPG 4661320834 5379326661 36427485
AD005.JPG 4561287.554 5379084752 363.98165
ADODGIPG 4661254733 537884845 363.24166
ADOOTIPG 4561220993 5378613192 362.20576
ADDDBIPG 4661188.043 5378384026 36118411
ADO09.IPG 4561155.727 5378151116 36043451
ADO10JPG 4661124.226 537792.1873 350.58541
ADOT1IPG 4561092.611 5377701356 3512554
AD0O12JPG 4661062.282 537748.2944 359.00963 v
ok [ canesl |

CHCNAYV COPRE USER MANUAL | 2023-11
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= Click “OK” to import. After import successfully, choose import camera parameter to load.

»  Set Camera Parameters

Camera Model:  DG4M20220524A Units: Pixel
Fx: 9071.283308 Co 2957.217236
Fy: 9071.283308 Cy: 2043,806629
K1: -0.0087138730213306 P1: 0.0000556897329903
K2: -0.0213893558958246 P2 -0.0002228371294037
K3: -0.1420860940115240 B1: 1]
K4: ] B2 0
OK | | Cancel |

. Click “OK” to import.
= Configure the settings of sensor size and focal length, and finally click OK.

= During process, the process bar can be displayed under raw project.

3.1.9 Remove Project

Description

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

B | w | 2 [F

Import Remove |Configure Info

Project

Steps
= Select node part under raw project list.

= Click “Main — Project — Remove” or right click to remove current data.

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

3.1.10 Project config

Description

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

Steps

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

Config Project

Project Name: @@2023-04-12-1311| Camera Number: l
Base File: [ Not require [ |
GNSS File: [ il |
IMU File: [ [ ]
|_Preprocess \
Camera’l
CP File: [ . )
Image Data: ]
Output Directory: | il J
@ Copy O Cut
Convert Progress: 0% l Start \
| Close \

= Import base file, GNSS file, IMU file, click “Preprocess” to check whether the number of

photos and trigger are the same.

a

Config Project

Project Name: Camera Number: -
Base File: [ @/CoPre2.7.0/904/989904--DG4M/3518312347C.HCN [ ]
GNSS File: | Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.F ‘ ( \
IMU File: | Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.9 ‘ ( |
Camera number is:5,Trig number is:369 < process
Camera (A) Camera (D) Camera (S) Camera (W) Camera (X)

CP File: \ I . )
Image Data: .
Output Directory: | ‘ [ \

@ Copy (O Cut
Convert Progress: 0% W\
[ Close |

CHCNAYV COPRE USER MANUAL | 2023-11
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= Import CP file and image data.

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

@@2023-04-12-131F| CameraNumber: [5 ||

| Q:/CoPre2.7.0/904/989904--DG4M/3518312347C.HCN

J
| Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.F ‘ \ |
| Q:/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.9 ‘ \ ]

Camera number is:5,Trig number is:369

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

( Preprocess |

CP File: ‘ Q:/CoPre2.7.0/904/UAV_P330pro/DG3-025-P330-L.CP

Output Directory:

Convert Progress:

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:/CoPre2.7.0/204/A/A00005.JPG
Q:/CoPre2.7.0/904/A/A00006.JPG
Q:/CoPre2.7.0/204/A/A00007.JPG

0%

@ Copy (O Cut
[ start |

\: Close \

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

reach 100%.
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» Config Project

Project Name: Camera Number: l

Base File: | @:/CoPre2.7.0/904/989904--DGAM/3518312347C.HCN i ]
GNSS File: [ Q/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.+ | | \
IMU File: [ @/CoPre2.7.0/904/989904--DG4M/20221213030309/20221213030309.g | \

Camera number is:5,Trig number is:369

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

| Preprocess |

CP File: ‘ Q:/CoPre2.7.0/904/UAV_P330pro/DG3-025-P330-L.CP

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:/CoPre2.7.0/204/A/A00006.JPG
Q:/CoPre2.7.0/204/A/A00007.JPG

Output Directory: | D:/CopreWorkSpace

Convert Progress: 0%

@ Copy O Cut
\: Cancel \

\: Close \

EuE HNE W Ees e '
s pRRicE

aR i 1TH wE

« vt > el > Data(D) > test >

EE

= e
B 3D @@2023-04-06-101729
& A360 Drive

&

= R

4 s

3 TR

b ER

- EE

L. Windows (C)
Data (D7)

L(E)

B(F)
ALPHA_LAS (G}
G(H)

MO (t)
ALPHA_SYS (1)

14968

3.1.11 Refresh Project

Description
User can refresh project if the raw project data changes.
Steps

& & test thilE

= Select project folder in list, then right click and choose “Refresh Project”.
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¥ CHC 20230406144603 o - @ O ‘._1_ EL-.‘
¥ Projects
¥ @@2022-05-07-0:°< -
® POS W Refresh Project
Processing Display Trajectory
¥ Reconstruction POS Solve
AT POS Accuracy Curve
DOM Generate POS Report
Model

Open POS Report
Process Data

AT

Project Detail
Remove

Open Directory

Remark
I

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

be refresh together.

3.1.12 POS Accuracy Curve

Description

Check the accuracy metrics of pos.

Steps

= Right click raw project to load pos accuracy curve.

POS accuracy curve(float/fixed ambiguity status)

Float/Fixed Ambiguity Stat 10

Quality Factor
DOP — Float: 375

Fized: below 3

Estimated Position

Estimated Attitude q
Combined Separation

Attitude Separation

Calculated satellites

Float/Fixzed

03?100 37200 37300 37400 37500 3TE00 3TTO0
UTC Time(seconds of day)
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Float/Fixed Ambiguity Status: Accuracy of Fixed Status is higher than Float Status.
Fixed Ambiguity Status: Between 3 and 5.

Float Ambiguity Status: Below 3.

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

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

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

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

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

Description

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

Steps

B W

Import Remove Configure | Info

2

Project

= Click “Main — Project — Info” or right click to view details.

»’ Raw Poject Informati

on

@@2022-05-07-021757

Data Type

v Scannerl
021859_Lpcap 344168 G

AAA450-833-V200-WSM-2( 737 B

File Name File Size

Modification Date

2022.05.07 14:44:43
2022.05.07 14:40:39

File Description

Start time to end time of lidar data:2022-05-0
System SN number:A452214833/Device SN nt

021757 S.cil 75.1172 KB
v Cameral

AA450-832-V200-WSM-2( 724 B

021757 S.cil 75.1172 KB
v GPS data

20220822_164700646.Po: 29.9516 MB

021757 S.cil 73.1172 KB

2022.05.07 14:40:39

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

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

System SN number:A452214833/Device SN nt

System SN number:A452214833/Device SN nt
System SN number:A452214833/Device SN nt

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

3.1.14 Open Directory

Right click any nodes under task manager to open directory folder path.

¥ CHC 20230406144603
¥ Projects
¥ @@2022-05-07-0217F

® pOs N0

Processing

¥ Reconstruction

AT
DOM
Model

CHCNAYV COPRE USER MANUAL | 2023-11
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Refresh Project
Display Trajectory
POS Solve

POS Accuracy Curve
Generate POS Report
Open POS Report
Process Data

AT

Project Detail

Remove

Open Directory

Remark
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3.2 Window Management

User can manage how to display all windows in CoPre.

i® Layout % Resources J Trajectory
T 3D Viewer E Output lGep
Window

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

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

3D Viewer: Click “Main — Window — 3D Viewer”, show or hide the 3D viewer window.
Output: Click “Main — Window — Output”, show or hide the output window.

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

Description

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

B @G, w [F
Import Export FRemove  Draw

Vector

3.3.1 Vector Import

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

Teajectory & X 3D View

R0 OMG 2|4 % 0|0 or BOREG!

DEFBE0DE BER DrameD |

LA

Em—

3512024135H3

DJJJ_rI
'_14350 ft Lat: 30.4621137; Lon: 114.4797817

3.3.2 Vector Export

Description

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

Steps

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

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

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

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

¥ o 11 4
® @, [/
Import Export Remove @ Draw
Export by trajectory # KWL

Export by vetor SHP

Method 2
Exporting from Selected Vector Nodes: Select a vector node for export.
= In task management, select the vect++or, then click "Home -> Vector -> Export".
= Click on "Export by vector", choose the file format (SHP or DXF), and then select the
output directory to initiate the export.

B B, w [/

Import Export Remove  Draw

Flle Format: [sHe [+]
‘ )

CXport oy trajectary Output Directory: "RV E

Export by vetor ok [ Corual

3.3.3 Vector Removal

Description

This function is used to remove selected vectors.

Steps

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

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

Are you sure to remove?

@

l:l Delete Data

| oK | | Cancel |
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3.3.4 Vector Drawing

Description

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

Steps
Step 1: Click on "Home-> Vector -> Draw”.
Step 2: In the 3D view, use the left mouse button to click and draw. Right-click to access
a menu for cancel and redrawing. Click "End" to conclude the drawing.

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

Trajectory & X 3DView

2MO6 0BG £/ % s e ANERGECEE0S BCIE O BT

3512024135H3

ﬁﬂ‘m_ﬂ
'_5500 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.

Redraw Ctrl+Y): Proceed to the next drawing step.

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

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

'g“\@@".‘i..:{xﬂrc :’_:L?;J@v

4.1 Display

Description

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

4.1.1 Display Trajectory

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

Home  Processing  Reconstruction  Tools  Help
P B 5 B.0 & ® W @ [ #ochut SResouces| STjectory (5 [()
Wizard Create Open Recent Close Coordinate Import Remove Configure Info T30 View EOutput | E6CP Import Export
Workspace Project Window Vector 10
Resources & X Trajectory 8 x 6P 5 x
¥ CHC_20230406144503 -\ OOEALIL% ¢|XH o import GCP
* Projects [ Display GCP in POS range
T @@202205-01-02  patroch project Query:
® pos — Name (1D T Refi
Display Trajectory o 00 ype ne
Processing
¥ Reconstruction POs Solve
AT POS Accuracy Curve
oM Generate POS Repart
Model Open POS Report
Process Data
AT
Project Detail
Remove <
Open Directory
Remark
e A L IO N R AL e .
s e
187 1t Lat: 30.4571008; Lon: 114.4740346
Output L
@ 0ror 0Warmning @ 0 Message

4.1.2 Hide Trajectory

User can uncheck the box of Pos to hide this trajectory.
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Resources §F X
¥ CHC 20230406144603
¥ Projects
¥ @@2022-05-07-02175]
= POS NN

Processing

¥ Reconstruction
AT

n

4.2 Selection

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

4.2.1 Point Select

Description

User can select trajectory via points or box.

Steps

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

and select relative trajectories.

t 30.4544583; Lon: 114.4786125

4.2.2 Polygon Select

Description
User can draw a polygon to select trajectory.
Steps

o
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= Choose “Trajectory —

” and use mouse to draw a polygon to select trajectory.

= Left mouse: Draw a point of a polygon.
= Double click: End the final point of a polygon.
= Esc button: Withdraw to previous point.

4.2.3 Time Select

Description

5182 m

589.9 m

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

Steps

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

»

Select Time Range

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

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

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

4.2.4 Append

CHCNAYV COPRE USER MANUAL | 2023-11
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4.2.5 Inverse

Description

Default is unchecking this option, which means process selected trajectory. User can also
switch to inverse mode, which means process unchecked trajectory.
Steps

Check “Trajectory — [, ” option then select trajectory. The selected trajectory will be
displayed as black color.

Trajectory View

SNCOEE L £ % ¢lsmor

q..ooooo....c.o.--.-.....-.o....ooo.ooo.04
.

Pecso e 0o 0 @ e 0 s b s 0 8 0 s 0 e 00
. . N
E . 33874601278 e
Oooooo.----.oo..---------o-.oooooooo-o-o:
!o-oo-.o----cnoo.----n:-.
‘:.........................'.......,0.'..:'.,,....:
-o--.....-.o.-.-.-.loas\s-.'.'.'a.’:lt'.‘o'g.‘:.“o":".'."" o:..°..
Hg_smn—"l Lat: 30455690
4.2.6 Cancel Select
Description
User can cancel selected trajectory.
Steps
There are three different ways to cancel selection.
= Remove the last selection
Trajectory View 8 x
7Y [c32] FWAPE AR K =
* 8 s 8 80 0 ® s 8 8 8 s 8 8 s s
r-.n..---...-------onannvn

A
. * 33874601278
........ aa -

IR FEY R R N R R K N et v

-
]
. Undo all selection .
* Undo current highlight selection

£ Y

Beees s s s s s 8 8 s 4 s s s s e s e s e e s a e e <
. -
H . e
A I R A AL
. -
. P
. . . .

HPC
e ass 8 ® M S tatEtat et & & B % Nttt Y Nt

.
Lat: 30.456322% Lon: 114.4775622
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= Remove all selection

Trajectory View

ESMCOBRLLKC| 2B o
.......-.......-......-..-.......-.-..-..-1

:
R I R L

. .

. . A

H . 33874601278 -

H s s s 8 s e eeed

dcc..00000000b00sse s AnRRRn H
* Undo all selection :

Undo current highlight selection 4 <

Press s s s s s s s s s s e m s s s ses e e s e e e .ok

M B

. . ere

H

. - - -
.. .o
co.--.-......-..-.......--._......,. ...._.:
B
. =.
. -
- - H - .
- . e . . -
—mees ® m W teSetatat et & 8 B % N Tttt S F % W Tetel. .-f:.‘.‘--ﬁ.._-‘_ .
.
. " ®
'-h .
B

Lat: 30.456302% Lor: 114.4774774

Remove current highlight selection
Trajectory View

ERMPOBR L LK C S B e

. . R EEREEREREET |
I I R R R . ...
.

° -
.

) :
T T I
. -

. . .
: ° 33874601278 -
dee s s s ss s s s s st as s st s s e s s ses e
* -
- -
. -
.
. e e s ek <
BRI AR RN N ] Undo the bt dection @ s 0 00

Undo all selection
Undo current highlight selection .o,

t o
.
.
- . -
i - LR .
Bee e s s s s s s s e s s s s s asesaeseassesgte -,

. s s @ .
A R R R R R R R LR RO SR OIS SR .
:

B

Lat: 30.4559944 Lon: 114.4773772

4.2.7 Measure

Description
User can measure trajectory length or multiple lines measurement.

Steps

Choose “Trajectory — < ” and left click to select points on interface, and double click
left button to stop measure. Click “Measure” again can quit measurement mode.
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4.3 Slice

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

4.3.1 Auto Slice

Description

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

point cloud overlap status.

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

4.3.2 Slice Analyze

Description

User can click each cut line to open a slice window to check overlap status.

» Cofre
Home  Processing  Reconstuction  Tools  Help
. e i Default 2 i ) " "
& B e T, & ® W o Defaukt @ Resources | DTsjectony | (6, (] _
Wizard Create Open Recent Close Coordinate Import Remove Configure T3Dview ECoutpwt  LiGCR Import. Export
Workspace Window Vector IO
Resources 8 X Trajectory & X 3DView & x Gep & x
w CHC_20230412165029 . - " = Import GCP Add GCP
HC_2023041216502 &% ool £l % e % @ T P
v Projects Display GCP in POS range
¥ @O2022-05-07-021751 Query.
images IENON Name (1D Type Refine

Paint Clouds I
v Processing
v @@2022-05-07-02175;
@ pOS
© Images POS I W29 28 27 26 25 24 1:

¥ Reconstruction . L 3
pal t e 19 20 21 2223
poM hz 15 TM5 14 smmBozE2 1
Model e 1

1o 6 JeocioBracacd LU

Eocucaveceafononsieoncd foagsoftiileg

-t amamEe e s SANAS OIS

Hon
Cutput & x
0Waming @ 6 Messages
20230412 16:54:44 (08202
3412 18:41:28

Lat: 30.4551102; Lon: 114.4797309

57_Scanneri] Alllaser data are pracessed.

57) Laading traject

Height Matching

© Message  2023-04-12 18:41:39 2-05-07-021757] Trajectory loading completed. GCP Picture || Matched Paint Check
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Steps

= Display POS trajectory which contains point cloud data.

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

» Profile Analysis

[ Update width | width: (0300 =] m

M 20220507102512000
I 20220507102605000
W 20220507102657000

4l @ | Horizontal: 16.216 m,Vertical: 22.381 m

P

50

45

@ qarmd

© Dogme®

40

35

30

25

H ©© g ©0° gemd ©O cpemd

20

30

40

50

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

M 20220507102512000
W 20220507102605000
[l 20220507102657000

| Update Width || width: |[0.100 <] mf

Al @ | Horizontal: 13.517 m,Vertical: 53.241 m

Profile Analysis

50

45

40

33

6 o O Coge 8§ 20 g o0 O oW

30

o ool ®

25

o

20

30

40
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= User can click measure icon and hold left mouse to measure.

o8 Profile Analysis

['Update width | width: 0300 -] m 9 fizontal: 5.168 m, Vertical: 2.647 m, Hypotenuse: 5.807 m
W 20220507102512000
I 20220507102605000 .
W 20220507102657000
50 °
’ ]
N
13
46 @
8
°
40
L4
8
39 }
°
L]
30 }
®
°
26 ]
10 20 30 40 50

= User can change the view to real ratio by click magnifying glass icon.

,,. Profile Analysis

[ Update width | width: (0300 ] m Al ‘izontal: 0.000 m, Vertical: 0.000 m, Hypotenuse: 0.000 m
M 20220507102512000 50
W 20220507102605000
W 20220507102657000
59
50
’ ]
©
45 @
°
40
°
]
35 ]
°
L
30 "
[
°
) L
e SRR
10 20 30 40 50
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4.4 Render

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

4.4.1 Render Set

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

4.4.1.1 Render Types

Description

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

Steps

= Click “Trajectory - ‘ " to select different attributes.

Render Type: l None
None

Time Format: |Quality Factor

Calculated Satellites

Float/Fixed

PDOP

3D Accuracy

2D Accuracy

Height Accuracy

4.4.1.2 Time Format

Description

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

= Click “Trajectory - ‘ ” user can choose whether UTC standard or absolute time.

Time Format: l Local Time (HH:MM:S55) ‘]
Local Time (HH:MM:S5)
UTC Time (1970)
o Local Time (TOD)

Render Type: | None
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4.4.2 Map Settings

Adjust the Settings related to the offline map, including the display of the current track
longitude and the import of the offline base map.

4.4.2.1 Show longitude
Description

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

Click “Trajectory - [¥:]”, user can see longitude on interface, and default is 3-degree.

” itude [3degree  [*]
33874601278 Longitude |3 degree
M 0 H itarianM
" ” ] Map [ OpenHumanitarianMap |- |
ol wn . .
— — Offline Map: | Import |
Al Al

4.4.2.2 Show map

Description

Show trajectory on map. Online map need network connected; Off-line map need built a

server by enter address to download.

Steps

= For online map, click “Trajectory - [%:]”, the downloaded map will automatically be saved
in below path (.db3). Click “Trajectory - |95}, the interface will show current location on

map. For off-line map, it supports two options to load: First, load offline map by
import .db3 file; Second, load offline map by server address.

Home  Processing  Reconstuction  Tools  Help
S @ e 8.0 & [T @ [ wocut SResowees Stajectoy [ (4
Wizard Create Open Recent Close Coordinate Import Remove Configure Info  T30View EOutput | BGCP Impart. Export
Workspace Project Window Vector 10
Resources 8 x Trajectory 8 x GeP & x
¥ CHC_20230406144603 SOOI £ L% ¢|= 8 o import GCP A
* Projects [] Display GCP in POS range:
v @@2022-05-07-02175] Query:
© pOS DS "_ __________ S AOCCO0000000000 PRI R ) Name (D) Type Refine
Processing i o8 .
~ Reconstruction =
AT Bssceiasnsesssssasansatssnson P i
DOM « . —
o . A [ Lengtitude [3 degree
Model & . 0L,
F L s Y .’..--.---..513 ......-...«E e
. .
2o .. ___; Offiine Map npor
. sesssssmesssstsssseernn
s esa . <
. .
H . e,
eesoin B I I
5 Te.
“ . i, .
N R T T A R RIS E N N Y s'-'nl-"-’-lq-’-'* cean, "
e AT ~5
1250 Lat: 30.4579149; Lon: 114.4763477
3DView  Trajectory
Output 8 x
@ o0Eror [\ 0Waming @ 0Message
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Layer
User can choose which layer need to be displayed on interface.
Trajectory View
SNRQOOER &L e e
v Refine Point
v Check Point
v Matched Refine Point
v Matched Check Point
v Show GCP Name

Show Trajectory Direction

Show KML Trajectory

v Show Picture Number

Q.Ooo.....-II........II........O.......‘
,o'o:..o.........c........c..c........oi
A
1.....-.0..0“........3ﬂaam75....O.oﬂ.
,...o.....o.......:..........o.....oooo

ioooooo.o..-..co.co.--.-.o.ooo.ho.o:\p.oq

,000.
P T Y T Y Y YL L L T T a\\\* A GJIJ..
...

250 ft

4.4.2.3 Show/hide GCP

Description

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

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

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

Trajectory View Trajectory View
SRCOEGL £ L% ¢S Ber SMPOBR AlL% ¢S mes
a1 + Refine Point Refine Point
+ Check Point I, + Check Point e e e e ees
sprer e ® "t " % . Matched Refine Point SEt Tttt STt T T L Matched Refine Point
Bx3z" . | « Matched Check Point . . « Matched Check Point
BX33 .t mXai, , , * ShowechName e e e e eene s st m e e " SHOWOCPNe f e e s s e
H . Show Trajectory Direction . . Show Trajectory Direction
M * v Show KML Trajectory B;‘;i\:mzm . . v Show KML Trajectory 533:4:01213
et e s e . ¥ Shew Picture Number P .:“ s e e e e e e s ShowPicture Number “ e s e e s as

.
Pees e s s s s FJMFJO;-'HM"-'.'-"-"-

Pess s s s s 8 s s e s s e e s s e s am e s . e
. FI02 .. . .
[ P c e s s e s e s P .:. . R e

- tes 8 wm M bs satatatar @ £ B % % tetitat 2 8 Y %N e R L LI L A I N N
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4.4.2.4 Show/hide direction

Description
CoPre 2 can show or hide trajectory direction.

Steps
= After display trajectory, user can choose to show or hide direction arrow on trajectory.
&
L]
v
{} L
¥
$
L4
« W»
v
‘:_" L
v
% o
v
1{} “»
v

4.4.2.5 Show picture number

Description
CoPre 2 can show or hide picture number.

Steps
= After display trajectory, user can choose to show or hide picture number.
Trajectory View Trajectory View
ERAOBRL L% /2w e SNeOMLLlLCclamer
w Refine Paint * Refine Point
w Check Point BX31 w Check Point
Bt ¥ MatchedRefine Point | L L L e e o esse s v Matched Refine Point |,y 4 4 s s u e
Rt Tt T T atched Check Point i + Matched Check Point
Bazt . . + Show 6P Name BX32 ¥ Show GCP Name
B)33 *_Bxq1 Show Trajectory Direction
R » Show KML Trajectory
« Show Picture Number A
—Fjus — 106 33874601278
& —
R o » Fi04 €]83s PI0y * ce v v e omor e s e
: FJ02 FJo2
‘:' v des s o 8 8 0 0w n P I I

EI I S LU A N

—wtee # 8 W % tesevar

4.4.2.6 Show base station

Description
CoPre 2 can show or hide base station.

Steps
= After display trajectory, user can choose to show or hide base station.
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Trajectory View

SHGOEE ££ % ¢S

20221123-053354 2

v Show Base Station

Refine Point

Matched Refine Point

@
v

v Check Paint
v

v Matched Check Point
v

Show GCP Name

Show Trajectory Direction

Show KML Trajectory

v Show Picture Number

4.4.3 Display Point Cloud

Description

20221123-050854 1

Trajectory View

SRPORG L

£ % @] en e

v Refine Point

v Check Point

v Matched Refine Point

v Matched Check Point

¥ Show GCP Name
Show Trajectory Direction
Show KML Trajectory

v Show Picture Number

Show Base Station

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

Steps

After display trajectory, click “Trajectory - *x ”. User can select processed trajectory to

display point cloud.

Cobre
Main  Processing  Reconstruction  Tools  About
2 = =) s 6B,
CSManager Mask DataCopy Import  Export
Tooks Vector Management
Resources & X Trajectory View & % 30View & X GCPManagement & x
v 450021757 SMG Ok 4 Import GCP Add GCP
* RawWorkspace o Query:
¥ @O2022-05-07-021751 Name(iC) Type Refine
v RESULT
® pOs I
PreprocessWorkspace
b Reconstruction
<
B L L L T T T N LT )
L Lat: 30.457813; Lom: 114.4788142
Cutput 8 x
© 0rron 0Wamning @ 5 Messages
2022-06-24 11:49:00 Trajectory file has loaded!
O Message  2022-08-24 13:15:00 [@@2022-05-07-021757) Loading trajectory. Height Matching
O Message  2022-08-2413:15:02 [@@2022-05-07-021757] Trajectory loading completed. GCP Picture || Matched Paint Check

4.5 POS skip

Description

In the position where the vehicle data is parked for a long time (such as equal traffic lights),
the POS track may jump, resulting in the distortion of the laser data there. The POS jump repair

function can smooth the skip area to solve the problem of point cloud distortion.

Steps

When displaying the trajectory of the original project, pre-processing project, correction
project or adjustment project, the software will automatically detect the skip of the POS
data. If there is a skip, there will be a corresponding prompt in the output, and the jump

area on the track will be displayed in different colours.
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= Right-click on the POS displayed in the task management bar, and you can choose to

repair POS.

¥ CHC 2022082510331
¥ Raw\Workspace
¥ @@2021-09-13-085724
@ pos N ODSE ——

Reconstruction Go To

Set Color

—

PreprocessWorkspace | Repair POS |

_

Resources & X Trajec

= Set the relevant parameters in the pop-up repair POS dialog box, and click the confirm

button to start repairing POS.

Madify POS

Check Parameter

Smoothing Distance (m): [ED.DD

Check Threshald (m): [D.DB

Repair Parameters

Convergence Interval (m): [{l.{ﬂ{l

Time

|' Add I Delete

@ 1621220895.26,1621221222.815

| Check Agair | | Repair | | Cancel
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Notes
Smooth Distance: Extend the threshold before and after the jump point for smoothing.
Detect Threshold: The actual size of the detected jump.
Convergence interval: Indicates the accuracy of POS repair.

Time: POS skip repair area, which can be manually deleted or added.
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5 3D View

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

5.1 Point Cloud Colorization

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

5.1.1 Color by Height

Click “3D View - L L”, point clouds will be colored by height under this mode.

5.1.2 Color by Intensity

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

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

5.1.4 Color by number of returns

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

3D View & x

5.1.5 Color by return number

Click "3D View -> &R ," and the point cloud will be colored by return number.
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5.1.6 Color by single project

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

displayed in different colors.

3D View x

HODDROENLERE0NN HELE DENEES B
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5.1.7 show/hide the colorbar

Click "3D View ->I®" to show/hide the color bar.
' . A
& ,
30 | -{s)
| 3 .I """l - l W l T
ColorBar

Show or hide ColorBar in
30 view

5.1.8 Color by Single

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

5.1.9 Color by RGB

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

5.1.10 Color by Intensity & RGB

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

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

5.1.12 Color Parameter Settings

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

»  Settings

Intensity

Height

1576 21 i 2o
| Reset

Reset

=] i
[ Reset

Reset

CHCNAYV COPRE USER MANUAL | 2023-11

Page | 50



CHCNAV

5.1.13 Points Size Settings

User can configure point cloud size based on these settings.

3D View 5 x

a Set Point Size

Size: ]

5.2 View Settings

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

5.2.1 2D/3D Switch

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

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

5.2.3 Full Extent

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

5.3 Point Cloud Clipping

Description

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

Steps

= Click"3D View -> & "to activate the clipping command, and the clipping mode window
will pop up.

Icon Description

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

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

& Remove Selection: Remove selected point cloud data by dragging the mouse to create a
rectangular selection box.

M |nterior clipping: Keep the point cloud within the selection box.

L Exterior clipping: Keep the point cloud outside the selection box.

® Clear: Undo the selection or clipping.

Blsave; After saving the clipped point cloud data, overwrite the original point cloud data.
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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:

Range Clipping Mode

LA -

Point cloud selected by Box:

3D View F X
Z1| ud| BN ER| PP

Range Clipping Mode

HEe=E=06e6

interior clipping:
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Exterior clipping:

3D View g X

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.

5.4 Measurement

Measurement tool includes point measurement, density measurement, distance

measurement, and area measurement.
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5.4.1 Point Measurement

Description

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

Steps

= Click "3D View -> g o to activate the measurement command. Select "Point

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

Point
Density
Line

Area

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

» Point Measurement

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

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

5.4.2 Density Measurement

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

= Click "3D View -> €7 " to activate the measurement command. Select "Density

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

CHCNAYV COPRE USER MANUAL | 2023-11 Page | 55



Point ‘Tﬁ.? Density Measurement

. Length: [ 1.000
Density = o
Width: | 1.000 | m
Line Area: | 1.000 | nt
Area Density: | 330.000 | pts/nt

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.

3D View F X

SRR B M LIEME N B

s

"ﬁ:r Density Measurement

Length: JIE:E i m

Width: | 9.000

Area: ‘ 81.000

Density: | 264.074

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

5.4.3 Distance Measurement

Description

This function is used to measure distance.

Steps

Click "3D View -> &7 to activate the measurement command. Select "Distance

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

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

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

3D View g X

2D distance(m):
3D distance(m):
dx(m):
dy(m):
dz(m):

5.4.4 Area Measurement

Description
This function is used to measure area.
Steps

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

Measurement" from the pop-up menu.

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

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

Second, use “Shift” button and left mouse to draw two cross lines to select (press Esc
button to cancel selection).
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Third, use “Alt” button and left mouse to draw three points to design a circle, and circle

center point will be selected automatically.

5.6 GCP Display

Display
User can display or hide GCP information on interface.
Steps

Click “3D View - Jp ” to display or hide GCP.
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5.7 Trajectory Display

Display
User can display or hide trajectory on interface.

Steps
Click “3D View - § ” to display or hide trajectory.

P  Defa O Resources T Tesjector
s LI T a——
Coordinate  Impart  Remove T30 View IS Output Windew (5662
Tank Prject View Manager
8 % Tesjectory View
g . o £ 0 @
» OF £ %

Lat: 30,4525625; Lon: 1144780970

Output Window

053 3] Trajeciony os: ieted

g Fedar dats, ime aress: 4

eanner1] Start pr

ee o0

30 point
30 poin
30 Point
30 Soint
30 point
30 foint
30 Point

30 Peint

Height Matching

P Picture. Matched Point Check

8 x
Add Gep
Query:
Name (0] Trpe Refine Type | P
Height Matching
P Pure
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5.8 Slices

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

5.8.1 Hz Slice

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

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

5.8.2 Vertical Slice

Description

Click “3D View - [%” .User can check point cloud thickness or overlap via a vertical slice.

Steps

] Check “V Slice”, then left mouse to select two points to create a vertical slice. Press “Esc”
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to cancel.

ce’33.1 50190:Vér1ical:6.548923;Horizonal:32.496872

5.8.3 Clip Param Settings
Description
Click “3D View - 2% ”. User can configure thickness settings on horizontal & vertical directions.
Steps
Configure settings and finally click confirm to save.
»  Settings
Horizontal
Thickness (m) [0.30
Step (m) (0.10

Cancel |
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6 GCP View

This chapter describes operations related to the control point window. It includes importing
control points, selecting matching points, checking control points and other operations.

6.1 Import GCP

User can import GCP under raw project node, pretreatment node and result node. GCP can be
used to refine trajectory or test absolute accuracy finally.

6.1.1 Import by control point file

CoPre 2 supports txt or csv formats file import, and make sure each line is kept corresponding.
Both NEH and BLH (degree.degree & degree, minute, second) format can be read.

Steps
. Click “GCP window - Import GCP” to import GCP file.
GCP Management g X
Import GCP | Add GCP '
Query: |

= After import, use “Separator” to divide contents. Make sure the column number is
corresponded to their contents (Name, E, N, H etc.).

% Import GCP

Separator

[ Tab [] Semicolon Comma [] Space [] Other I:l

Skipped Lines: |O C| Unit: | Meters | | Coordinate Type: .
GCP Preview:

Name E N H =

BX01 545747.705 3370832.451 23.933

BX02 545748.649 3370837.038 23.870

BX03 545749.150 3370836.120 23.883

BX04 545769.679 3370834.401 23.926

BX05 545769.376 3370830.971 23.954

BX06 545800.946 3370828.235 23.869

BX07 545801.244 3370831.669 23.813

BX08 545908.910 3370815.071 23.232

BX09 545906.615 3370811.876 23.184

BX10 545942.767 3370808.791 23.042

BX11 545943.016 3370811.319 23.073 v

| oK | | Cancel |
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Click “OK” to import GCP.
After import successfully, both trajectory & point cloud interface will display imported
GCP data.

Bx34 - - BXD1. . pyos
BX08
4105 FI0G BX10° BX14
FI03 FJOT
FJo2
Fl66 FI70 Fi74 Fi72
R Lat: 30.4572705; Lon: 1144761549
vt
@ 0Emar i) OWaming (@ OMessage

Notes
If the control point file has update, support repeat import and it will cover old same name
points.

6.1.2 New GCP

Description

This function cannot be used on raw project node. Need select new GCP on point cloud. This
function is mainly used for two-way road data, and user can choose one side high accuracy
data as control points to calibrate another side. When use such function, make sure both two-

way scanning data contain this new GCP.

GCP Management g X

|_ Import GCP Add GeP

Query: |

Steps
Load solved project’s trajectory and point cloud data first, then click “GCP window - Add
GCP” on right side.
Activate “Select” function and press “Ctrl” button, then click left mouse to select point
(Or Shift button with left mouse to select two lines for fitting). The coordinate will

automatically appear after selected, finally click confirm and it will present as yellow color.
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» Add GCP

Name: |

Type: | 3D Point

East: |

Maorth: |

Height: |

6.2 Select Matching points

The selection of matching points is to select points on the point cloud and match them with
control points. Before the operation of correction and result accuracy verification, the
selection of matching points should be carried out first. Elevation matching points can be
automatically added using elevation matching points, while plane matching points and three-
dimensional matching points need to be manually added.

6.2.1 Import paired point manually

Activate “Select” function, then select paired point on interface: Press “Ctrl” button and left
mouse or “Shift” button and left mouse to draw 2 lines for fit, or “Alt” button and left mouse
three time to draw a circle center point, then press “Ctrl” button with right mouse to input
relative control point name and refine type, finally click confirm. The paired point display as

blue color.
% Select Matched Point
Name: (]
Refine Type: | 3D Paint | |
Time: 1651890371.42054

Project Involved: 1AW

SD_BX01:#RAW#@@2022-05-07-021757

| oK | | Cancel |

BX01

6.2.2 Height Matching

Height point matching is an automated process and no need to select point manually. But this
function is only suitable for height points matching (This function is mainly useful for highway
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data).
GCP Meighborhood (m): | 0.30

Distance To Lidar (m): 5.00

o]
S

6.2.3 Point Type / Correction Type Settings

Set point type: User can set points as check point and generate accuracy report. The

interval between two neighbor check points is about 100-150 m.

B3DOBX05#RAWH@@2022-05-08

FJ66 FJ70 Fi72

Him—y BXS1 B75

6.3 Check Control Point

This section describes how to use the imported control points to check the annotated check
list, including using the control point photo to check, checking matching points and controlling
point-to-point information.

| GCP Picture | | Matched Point Check |

6.3.1 Display GCP Pictures

Description
This function cannot be used on raw project node. User can easily select paired point based
on GCP pictures.

Steps
First, named pictures as GCP name and save all pictures under one folder.
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Click “Display GCP picture” and choose picture folder path to import. Import GCP name

and display relative pictures. Roll mouse wheel can zoom in or zoom out pictures.

Name: | 248
2481
248-2

» GCP Picture 2

Path: | C/Users/a/Desktop/Picture

Previous Next

Rotate

‘

Notes

If add new pictures, need re-import path to view the new pictures.

6.3.2 Check Paired Point

Description

This function is used for control points and paired points checking. If neighboring control point

interval exceed threshold (default 100 m), then it will be considered as abnormal control point

and display as red color; if neighboring paired point error exceed threshold (default 0.05 m),

then it will be considered as abnormal paired point and display as orange color.

BX54
BXS3
BX52

BX51
BXAT

FI75

FI70

P72

BPNBX02:@@2022-05-07-02175
3D0BX03:@@2022-05-07-021

Steps

Click “Matched Point Check” on GCP window.

automatically generated.

| 2023-11

. When process is done, a report will be
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»  Matched Point Check

Project Name: @@2022-05-07-021757 [-]

GCP Distance Threshold (m):  100.00 Error Threshold (m):  0.05 | Check || Chart || Export | @ Coordinates
Name Las Name Neighbor Distance DeltaX DeltaY DeltaZ DeltaXy Distance to scanner
BX03  20220507102546... 2.038 0,035 0.014

0.038 null

BX02 | 20220507102546... 9.038 -0.017 0.010 _ 0.020 null

User can also click “Chart” to view the linear chart of result. If it contains wave peak or

wave valley, it might be the large error point and need to check whether need re-select
point for matching.
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6.4 Control Point Other Functions

Search control point: CoPre 2 supports search function if there are multiple GCP

contained.

GCP Management 8 X
[ ImportGCP || Addccr |
[ Display GCP in POS range

Query: | 12 |

Name(ID) Type

[]Bx12 Refine Point
Ll Fi2 Refine Point

Copy control point: select one control point on the list, then right click copy. A new copy
point will be added with “copy” suffix.
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GCP Management F X
Import GCP Il Add GCP |
[] pisplay G~
Copy
Querny: | 12}
Delete
Name(ID ) ’— Refine Ty
Delete matched point .
[ ]ex12 D Paint
[Tien2 GoTe b Paint
[ enz Set Point Type » b Point
Set Refine Type ’|

Delete control point: select one control point or multiple control points from the list
(Ctrl+left mouse for multiple operation, Ctrl+A for all selection). Right click delete.

MName(lD) I Refine

Copy

[] exol Point
|

[] exo2 Point

Delete matched point

[] exo3 Paint

[ liex04 |Pc-|nt
) Set Point T 4

[] exo5 stromt lype Point

[] exo6 ?et Refine Type . 4 Point

| R — - m—— .

Delete paired point: select one or multiple paired control points from the list (Ctrl+left
mouse for multiple operation, Ctrl+A for all selection).

MNamq Copy | Refine
] exo 3D Point
Delete I
[ exoz : 3D Point
Delete matched point | I
[]ex03 3D Point
Go To .
[ ] Bx04 ‘ 3D Paint
’ i 3
l:l BX05 Set Point Type 3D Point
[] exos Set Rulefme Type "12p point

Copy
Delete

Delete matched point

Set Point Type 3
Set Refine Type 3 .
"Refine Point .
Refine Point
Refine Point

Refine Point

Show only the control points within the current POS range
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GCP Management g X

| Import GCP | { Add GCP

Display GCP in POS range

Distance Threshold (m): | 50

7 Processing

This chapter introduces the main data processing process of Copre software, as shown in the

figure below.

Home Processing Reconstruction Tools Help

‘wW L& B =z £ B O ®
Cloud Base POS Process Adjust Refine Export Pause Cancel
POS and LiDAR Processing

7.1 POS Solve

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

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

7.1.1 Operation steps

Steps
Select target project under task manager list, then choose “Processing— POS.”
If the Base folder contain static data (HCN or RINEX 3.02), then software will load it
automatically. User can also manually add or delete extra base station data by click “Add”
and “Remove”.
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@@2023-05-15-( Base Station _ _
[ Add I Remove J
Basel
Base Station Coordinate Antenna Settings
Name:  [3512024135H3.230 |  Measured Height (m): 1.5653
CS Type:  [WGS84 BLH []  Measure To [ Antenna phase ¢||
B: [30:27:10.766654 [N [-|  Antenna Phase Height (m): | 1.5653
L: [114:28:45397629 [E |[-| ~ Manufacturer: CHCNav ]
Hm):  [19.1750 | Antenna Type: CHCI50 []
Select | [ Save | Sampling Rate (s): 1.0000
Process Mode
() Tightly Coupled ® Loosely Coupled
< > | More || iatch Setting |
[ OK ][ Cancel |

Settings for loosely coupled and tightly coupled algorithms

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

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

Notes

When multiple groups of data base station data are the same, after modified the base station

coordinate, antenna settings or ephemeris data settings of a data, can click "Batch Settings"

to modify the base station coordinate, antenna settings and ephemeris settings of other data

in batches.

= User can configure “Enabled” option for different base stations to decide use or not use.

= Users need to set base station at a known coordinate, then manually input coordinate to
get accurate result.

= Finally, click “Ok” to start POS process.

When processing data from AP5, check the POS optimization function, use SLAM and INS
tightly coupled solution to improve POS accuracy, can repair POS jumping.
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B @®2023-05-11-024818 Base Station
[ CloudBase || Add [ Remove

Basel  Base2

Base Station Coordinate Antenna Settings
Name: 9999532131C.230 Measured Height (m):
B: ‘ 30:28:20.736542 | N | | Measure To: I:D
L: ‘ 114:25:28.699771 | E | | Antenna Phase Height (m): 0.0000
H (m): 38.2798 Manufacturer:
CSType: | WGSE4 BLH [-]  AntennaType:

[ Select | Save | Sampling Rate (s):

POS Optimization

@ Use SLAM Optimization

[ More || Batch Settings |

( oK || cancel |

7.1.2 Add / Remove bases

Description

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

stations.

Steps

= Click “Add”, select the base station file, click “Open”, and the software will load the base
station file selected by the user.

B_ase Station 5 _
[ Add I Remove |

= Select the base station to be removed, Click “Remove”.

Base Station B _
| Add I Remove |

Basel

Prompt

Base Station Coordinate
Name: | 3512024135H3.230

CS Type: |WGS84 BLH

Confirm to delete base

|
]
B: 130:27:10.766654 [N [-] station:'Base2'?
L: 1114:28:45.397629 | E |]
H(m):  [19.1750 | .
[ Select | [ save | Ok [ cancel
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7.1.3 Set base coordinate

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

» Settings

@@2023-05-15-1 Base Station

B: [3027:10766654 [N [ ]

( Add J( Remove J
Base1
Base Station Coordinate Antenna Settings
Name: Measured Height (m):
CSType: [WGSB4BLH  []| MeasureTo: [Antenna phase «[-]

Antenna Phase Height (m): 1.5653

L 114:28:45.397629 EI Manufacturer: CHCNav []
H (m): 19.1750 Antenna Type: CHCI50 -]
[ Select | [“Save | | Sampling Rate (s): 1.0000

Process Mode
(O Tightly Coupled @) Loosely Coupled

[ More |[atch Setting |
| OK || Cancel |

7.1.4 Antenna Settings

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

» Settings
@@2023-05-15-1 Base Station
( Add J Remove J

Basel

Base Station Coordinate ntenna Settings
Name: 3512024135H3.230 Measured Height (m): 1.5653
CS Type: |WGS84 BLH [-] | Measure To: Antenna phase ([-]
B: 30:27:10.766654 |N Antenna Phase Height (m): 1.5653
L: 114:28:45.397629 I Manufacturer: CHCNav .
H (m): 19.1750 Antenna Type: CHCI50 ]

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

Process Mode
(O Tightly Coupled @) Loosely Coupled

[ More ][ iatch Setting |
[__OK [ Cancel |

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

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

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

=  Sampling Rate: Static rate, read from HCN file.
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Antenna Height (to phase center): If the base file is HCN format, this value is

automatically calculated based on measured height, measure to and receiver antenna

type, cannot manually change; If the base file is RINEX 3.02 format, this value can be

changed manually.

7.1.5 Select From Library

Description

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

Steps

coordinate, description and finally click “Save”.

» Settings

@@2023-05-15-1 Base Station
( Add

Basel

I Remove J

Base Station Coordinate

Name:  [3512024135H3.230
CS Type: |WGS84 BLH -]
B: 30:27:10.766654 |N [+

L: 114:28:45397629 [E [
Hm): 191750
[I Select | [ Save \I

Process Mode
(O Tightly Coupled (®) Loosely Coupled

Antenna Settings

Measured Height (m):
Measure To: [ Antenna phase (|-
Antenna Phase Height (m):  1.5653
Manufacturer: [CHCNav — [7]
Antenna Type: [CHC50 [
Sampling Rate (s): 1.0000

[ More |[iatch Setting |

[ OK ][ Cancel |

After input base coordinate, user can click “save to library” for storage. Set the base name,

import base information for POS process.

£

Base Station Management

Base Station Information

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

Library: | D:/BaseStationLibrary.db

Ve T

Dratum:

Base Name:
Distance: 10506062.220

Description

|

| Delete | | Select |

Latitude: | 00:00:00.000000 | N [~|
Longitude: 200:00:00.000000 [ £ [~]

Ellipsoid Height (m): = 0.000
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The base library file will be saved with .db suffix, and the default path is
D:/BaseStationLibrary.db. User can also change the path & name for storage.
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7.1.6 Ephemeris Data

User can click “More” to configure constellation system based on requirement: GPS, Beidou,
GLONASS, Galileo and QZSS.

@@2023-05-15-1 Base Station

Add J( Remove J

Base1

Base Station Coordinate

Name:
CsType: [WessaBlH [
B: [30:27:10.766654 [N [ ]
L [114:28:45.397629 [E ||
H ()

| Select | [ Save |

Process Mode
(O Tightly Coupled ®) Loosely Coupled

Antenna Settings

Measured Height (m): 1.5653

Measure To: .
Antenna Phase Height (m):  1.5653
Manufacturer: [CHCNav ||
Antenna Type: .
Sampling Rate (s): 1.0000

Ephemeris Data
GPS BEIDOU GLONASS GALILEO QZss

[ OK [ Cancel |

\ iatch Setting |

7.1.7 Generate POS Report

Description

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

Steps

= Select raw project on list, then right click to generate POS report.
=  When the POS report generated successfully, can right-click "Open POS Report" on the

original project to open the POS report.

The POS report is as follows:

POS Analysis Report

2022-12-06 21:36:20

1. Project Summary:

4. DOP:

2. Flight Route Info:
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7. Inner Consistency Attitude Accuracy:

A

9. Attitude Forward/Reverse Separation:

6. Inner Consistency Position Accuracy:

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

report.

7.2 Process Data

Description
Generate final output results: point cloud, picture, depth map, colorization. The output result
data is saved under Results folder.

Home Processing Reconstruction Tools
POS | Process| Adjust Refine Export Pause Cancel
POS and LiDAR Processing

Steps
=  Select target project (raw, preprocess, adjust or refine) on list, then click “Processing —
Result” or right click to output result data. CoPre 2 design a set of different parameters

for each type of project, user can directly output result or configure the settings first.
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7.2.1 Organize Pictures

CoPre 2 can output organized pictures.

# Process data

@@2022-05-07-021757] Organize Pictures
Time Delay (s): | 0.000 Move Picture  [] Write EXIF

[v] Point Cloud Processing

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

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 Camera’l

[ Generate Result Report

Output Directory: | D:/CopreWorkSpace/20230403/CHC_20230406144603/Results| [ .. |
< > | Batch Settings |

[ ok [ cancel |

=  Time delay: Default is 0. if exist time delay can change this setting.
= Move pictures: Default check, cannot cancel.
] Write EXIF: Default uncheck, this function can write position & altitude information on

pictures.
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7.2.2 Point Cloud Processing

Check the option of “point cloud processing” then the software will process laser data.

# Process data

@@2022-05-07-021757 Organize Pictures
Time Delay (s): | 0.000 Move Picture  [] Write EXIF

Point Cloud Processing

| Filter Settings | Sampling Rate: | 100% I
Segment Way File Size (Mb) N
Size 300.000

[] Coloring [ 0~65535 || [_] Remove Unshaded Points  [v] Filter Tower Shadow

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

Camera Name Camera’l -

[ Generate Result Report

Output Directory: | D:/CopreWorkSpace/20230403/CHC_20230406144603/Results| [ .. |
< > | Batch Settings |

[ ok [ cancel |
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7.2.2.1 Filter settings

User can configure the filter settings before start process, which includes static filter and laser

filter.

% Filter Settings

Static Filter Settings

Static Data Filtering ]
Speed Limit (m/s) 0.010
Duration (s) 10.000
Laser Filter Settings
Scanner
Type Scanner_LT
MTA Data ]
Circle Noise Filter Low
Field Angle Filtering
Field Angle () 360.000
3D Distance Filtering (m)
Minimum 1.000
Maximum 3000.000
Intensity Filtering
Minimum 0
Maximum 65535
Height Distance Filtering (m) = [
Minimum -99999.000
Maximum 99999.000
Noise Filtering (m) ]
MNoise Distance Threshol...  1.000
2D Distance Filtering (m) ]
Plane Distance 99999.000

oK

|[ cancel |

= Static filter settings: not used by default. The default speed limit is 0.01 m/s and duration

are 10 sec. Software will consider such data as static data to filter based on settings.
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Static Filter Settings

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

= MTA settings: not used by default and this option only appear when process Riegl head
data. User can choose whether use MTA to process.

. Circle Noise Filter: The filtering is low by default. If there is still noise after solving with
MTA, you can set ring noise parameters, and there are low, middle and high-grade bits to

set.
Type Scanner LT
MTA Data ]

Circle Noise Filter Low

= Field angle filter: used by default. The default angle is 90 degrees, which means 45
degrees for both left and right side, and filer out of range point cloud data.

Field Angle Filtering

Field Angle (°) 360.000

= 3D distance filter: used by default. This function will filter the out-of-range points.

3D Distance Filtering (m)
Minimum 1.000
Maximum 3000.000

= Intensity filter: used by default. This function will filter the out-of-range points.

Intensity Filtering
Minimum 0
Maximum 65535

= Height distance filter: not used by default. This function will the out-of-range points. The
0 is at the center of LiDAR and upper direction is positive.
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Height Distance Filtering (m)  []
Minimum -99999.000

Maximum 99999.000

Noise filter: not used by default. This function will filter the jumping noise points.
Noise Filtering (m) ]

Noise Distance Threshol...  1.000

2D distance filter: not used by default. This function is used to filter point cloud data

based on strip width to set overlap.
2D Distance Filtering (m) Il

Plane Distance 99999.000

7.2.2.2 Sampling rate
CoPre 2 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%. Where the default sampling rate is 100%,

which means no sampling.

7.2.2.3 Colorization settings
CoPre 2 can colorize point cloud data based on pictures after check “Coloring” box.
RGB range: default is 0-65535, also supports 0-255.
Remove unshaded points: default is not used. The non-colorized points will be deleted if

check this option.
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= Filter tower shadow: default is used. This function can solve the tower wrong colorization

issue. For vehicle data this option is not work.

=  Trigger filter interval & Cover radius: default values are 10 m and 8.5 m. User can
configure a bigger value if faced wrong colorization (front & rear block) for vehicle data.
= Mask file: this function is only worked for vehicle data. User can import mask pictures to

filter vehicle body on panoramic pictures.

# Process data

@@2022-06-19-003921 Organize Pictures
Time Delay (s): | 0.000 Move Picture  [] Write EXIF
Point Cloud Processing

[ Filter Settings | sampling Rate: |100% .

Segment Way File Size (Mb)

Size 3000.000

Coloring [ Remove Unshaded Points [ ] Filter Tower Shadow

Trigger Filter Interval (m): | 10.000 Cover Radius (m): | 8.500

Mask File: | | ] |
Scanner Name Scannerl

Camera Name Cameral

] Generate Result Report

Output Directory: | D:;/CopreWorkSpace/20230403/AU20-003921/Results | J

< > | Batch Settings |

[ ok [ cancel |
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=  Camera name: If one project contains multiple sets of camera data, user can select
camera based on name and software will use this set of pictures to colorize point cloud.

Scanner Name Scannerl
Camera Name Cameral v
ICamera1 i—

7.2.3 Depth Map

This function is only available for vehicle data and not checked by default. When both
panoramic picture and point cloud were processed done, user can choose to create depth map.
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@@2023-02-17-081908 @ Organize Pictures

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

B Point Cloud Processing

|@| Sampling Rate: I

Segment Way File Size (Mb) v
Size 300.000

] Coloring H Remove Unshaded Points Filter Tower Shadow

Trigger Filter Interval (m):  10.000 Cover Radius (m):  8.500

Mask File: |

Scanner Name Scannerl

Camera Name

B Depth Images Processing

Camera Name

Scanner Name

[ Generate Result Report

Output Directory:  G:/2-CoPre-Project/081908/Results1 | |

| Batch Settings |

oK | | Cancel |

7.2.4 Generate Result Report

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

@@2022-06-19-003921 Organize Pictures
Time Delay (s): | 0.000 Move Picture  [] Write EXIF
Point Cloud Processing

[ Filter Settings | sampling Rate: | 100% '
Segment Way File Size (Mb)
Size 3000.000

Coloring | 0~65535 I [ Remove Unshaded Points [ ] Filter Tower Shadow

Trigger Filter Interval (m): Cover Radius (m):
Mask File: | [ .. ]
Scanner Name Scannerl

Camera Name Cameral -

||:| Generate Result Report |

Output Directory: | D:/CopreWorkSpace/20230403/AU20-003921/Results [ .. ]

< > | Batch Settings |

| ok || cancel |

=  The result report includes four parts: project summary, process overview, picture
overview and point cloud overview. The result report is as follows:
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Result Data Report

2022-12-19 16:45:25

1. Project Summary:

Project Name @@2022-05-07-021757

CRS WGS84 / 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) 25

Point Cloud Process(min ) 525

3. Picture Overview:

Camera Numbers Image Size POS Numbers
Cameral 132 6252%4168 132
. .
4. Point Cloud Overview:
. . e Cover Area Average Density | Strisp Overlap
Scanner Sampling Rate LAS Format (k) (pts/m?) Rate
Scannerl 100% las 1.4 0.119 340 60.92%

7.2.5 Other Settings
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Batch settings: this function can set all projects to a set of same parameters.
Output directory: default path is Results folder and user can configure it.
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@@2022-06-19-003921 Organize Pictures
Time Delay (s): | 0.000 Move Picture  [[] Write EXIF

Point Cloud Processing

[ Filter Settings | sampling Rate: | 100%

Segment Way File Size (Mb)
Size 3000.000

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

Mask File: | [ )
Scanner Name Scannerl
Camera Name Cameral

[ Generate Result Report

| Output Directory: |D:/CopreWorkSpace[20230403/AU20—OO3921/Results

| ok [ Cancel |

7.2.6 View Result

Description

After process finished, user view Codata format point cloud data in CoPre 2.

Steps

= Select target node then click “Trajectory — <5 ” to load mission. Click on two points or

hold left button to select trajectory, then the relative point cloud data will be displayed.

Home  Processing  Reconstruction  Tools  Help
® B e 0.0 'Y ® W 2 moefoult  SResources| Sfwjectory’ (6, (4
Wizard Create Open Recent Close Coordinate Import Remove Configure T3IDView & Output “oce Import Export
Workspace Project Window Vector 10
Resources 8 X Trajectory 8 X 3DView 8 x GCP 5 x
¥ CHC_20230406144603 SO OU LlL%C|lSm o import GCP Add GCP
¥ Projects [] Display GCP in POS range
¥ @®2022-05-07-02175} Query:
Point Clouds I Name (ID) Type Refine
v Processing
v @@2022-05-07-02175}
® POS IO
¥ Reconstruction
AT
bom
Model
Eiei— Lot 30.4566372: Lo 114.479/330
Output
Qo0crror |\ 0Waming @ 4 Messages.
0 Message 2023-04-06 15:42:23 [@@2022-05-07-021757_Scanner1] All laser data are processed.
© Message  2023-04-06 15:46:38 [@@2022-05-07-021757] Loading trajectory. Height Matching
© Message  2023-04-06 15:46:43 [@@2022-05-07-021757] Trajectory loading completed. oI GCPPicture || Matched Point Check
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7.3 Adjust

Description
Adjustment function mainly solves the problem of data inconsistency and improves the
accuracy of data; CoPre can adjust data from both airborne and vehicle-mounted platforms.

~ — = Pt P
= L =Z |l B O ®
POS  Process| Adjust |Refine Export Pause Cancel

POS and LiDAR Processing

7.3.1 Adjust airborne data

Steps

= Process the original project in the workspace node and generate the results in the
resultworkspace node.

= Right-click project name in the resultworkspace node and select “Adjust” or click

“Processing” —”Adjust” in the main view.

Height Matching

Matched Point Check

=  Set adjustment parameters, select the POST modification mode.

Project Name Adjustment Data Trajectory File Data Correctness
@@2022-05-07-021757 /Scannerl 20230206_133737367.Posl OK
< >
Block Size(m): [100.00 ] Grid Size(m): [0.30
(O Change Position @ Change Attitude (O Change Position And Attitude
[ ok [ cancel |
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change both.

within the grid to one.

Block Size(m): Block the point cloud according to the block size.

Grid Size(m): This parameter is used for resampling point clouds, thin the point cloud

Note: Resampling can speed adjustment up and will not reduce point cloud after
adjustment. However, do not set the value too large, which may lead to loss of key points.
POST modification mode: There are three modification modes: Change Position, Change
Attitude, Change Position And Attitude. If there is no problem with POST position or
attitude accuracy, you can choose to change another item; If not sure, you can choose to

After setting the parameters, click “OK”, CoPre will do the adjustment automatically.
After adjustment is completed, the adjustment report will pop up, and generate new POS,
point cloud, and log files in the ADJUST folder in the task path.

=  ADJUST1

2Hi5E -

Iz
Wit

B R

T 8% > Data (D) > CopreWorkSpace > test] > Results

= s
| EDFSES
@ A360 Drive
Bus
= =
5 30
& T
) Bx
- =
& Windows (C:)
Data (D)
L(E)

.

B(F)
ALPHA_LAS (G)
G(H)

MO (1)

& 0% BC 8

ALPHA SYS (1)
5AEE

Cameral

intermediate

Scanner1
@@2022-05-07-021757_ADJUST1.ad.
20230206_133737367.Pos!

»  Adjust Report [@@2022-05-07-021757]

X STEAR -

@@2022-05-07-021757 > ADJUST1

P EIME

After adjustment is completed, the adjustment report will pop up, and generate new PQOS,
point cloud, and log files in the ADJUST folder in the task path.

Before Adjust After Adjust

BlockName Delta XVZ Delta XY Deltaz  * BlockName Delta XVZ Delta XY Deltaz  *
All 0.037 0.070 0.033 All 0.019 0.003 0.018
20220507102428000 0.005 0.001 0.005 20220507102428000 0.010 0.001 0.010
20220507102428000 0.025 0.008 0.024 20220507102428000 0.024 0.007 0.023
20220507102428000 0.007 0.001 0.007 20220507102428000 0.008 0.001 0.008
20220507102428000 0.014 0.001 0.014 20220507102428000 0.006 0.000 0.006
20220507102428000 0.018 0.002 0.018 20220507102428000 0.005 0.000 0.005
20220507102428000 0.000 0.000 0.000 20220507102428000 0.017 0.001 0.017
20220507102428000 0.045 0.006 0.045 20220507102428000 0.006 0.001 0.006
20220507102428000 0.011 0.000 0.011 20220507102428000 0.004 0.000 0.004
20220507102428000 0.008 0.001 0.008 20220507102428000 0.018 0.002 0.018
20220507102428000 0.011 0.001 0.011 20220507102428000 0.013 0.001 0.013
20220507102428000 0.002 0.000 0.002 20220507102428000 0.007 0.000 0.007
20220507102428000 0.014 0.002 0.014 20220507102428000 0.013 0.001 0.013
2”7705071“949?%””” 0.030 0.002 0.030 >\V 2”77050710949?%““” 0.013 0.001 0.013 v

| Export |
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After adjustment is complete, the corresponding adjustment node is generated under
the resultworkspace. Users can load the point cloud after adjustment to view it. For

details, please refer to 7.2.6 Viewing Results.

7.3.2 Adjust vehicle-mounted data

Steps

Process the original project in the workspace node and generate the results in the
resultworkspace node.

Right-click project name in the resultworkspace node and select “Adjust” or click
“Processing” —"Adjust” in the main view.

Set adjustment parameters, select the POST modification mode.

Project Name Adjustment Data Trajectory File Data Correctness

@@2022-09-06-122041 | fScannerl 20221128_223753330_correct.Posl OK

Block Time Interval(s): Grid Size(m): Smooth Time(s):

(0 Change Position () Change Attitude ® Change Position And Attitude [ ] Adjust Selected Time Areas

| oK | | Cancel |

Block time interval(s): Block the point cloud according to the set time interval.

Grid Size(m): This parameter is used for resampling point clouds, thin the point cloud
within the grid to one.

POST modification mode: There are three modification modes: Change Position, Change
Attitude, Change Position And Attitude. Change Position And Attitude is selected by
default, can get good result but it takes a long time. Change Position can be selected, high
efficiency, but cannot get very good result. Change Attitude only is not recommended.
Smoothing time(s): According to the smoothing time, the point clouds at the beginning
and end of the time range are smoothed to ensure that there is no fault in the joint part
of the adjusted point cloud and the unadjusted point cloud.

Adjust Selected Time Areas: When checked, only point clouds within the time range of
the selected trajectory are adjusted.

Note: CoPre can adjust vehicle-mounted data between multiple projects.

After setting the parameters, click “OK”, CoPre will do the adjustment automatically.
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7.4 Refine

Description
Refinement can reduce the error in a certain range and improve the absolute accuracy of point

cloud.
Main Processing Reconstruction Tools About
[ — -
L [ & = |& | W W
POS Result Preprocess Adjust | Refine Pause  Cancel
Processing
Steps

Process the original project in the workspace node and generate the results in the
resultworkspace node.

Import control points and select matching points on results or adjustment nodes.
Right-click project name in the resultworkspace node and select “Refine” or click
“Processing” —"”Refine” in the main view.

Set refinement parameters.

Model1: Refine pos(refine position only)

Distance Threshold (m): Smooth Threshold (m):
[ Modelz: Refine pos(refine position and attitude)

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

Smooth Distance (m):

[ Model4: Refine pointcloud(point cloud overall offset)

?
ﬂ'v ...... REERER x .'
© s i 500 50
400 600 o

‘ ‘Reﬁne
e*08000000. ... ... XTYYYYYYY - O
: o

Distance threshold: 500 Smooth threshold: 50 ': Control Point  #:POS @ @ @ : Correct POS

Algorithm Description: Algorithm refines pos position only, more suitable for strip data, vehicle data

[ ok |[ cancel |

Mode 1: Just refine position only, will reprocess pos, used for data that does not require
high accuracy of attitude.

Distance Threshold (m): If the distance between control points is less than the set
threshold, then the pos position refinement value is calculated according to the adjacent
control points. During refinement, the point clouds between the selected points will be
refined, and the point clouds within the smooth threshold before and after the selected
points will be smoothed.

Smooth Threshold (m): If the distance between control points is more than the set

threshold, the data will be smoothed.
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Mode 2: Refine both position and attitude, will reprocess pos, used for data that requires
high accuracy of attitude.

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.

Mode 4: Refine point cloud (point cloud overall offset), the whole point cloud is rotated
and offset.

Note:

When choose different refinement mode, the algorithm schematic diagram and
recommended usage scenario are displayed in the software window. Users can choose
the refinement mode according to the actual situation of the data.

Click “OK”, CoPre will do the refinement automatically, and generate the results in the
resultworkspace node after refinement is completed.

‘ BX01 3D nxoﬁ—«uw:@@vzuzzru;rn?rnn7;7
sovqessEl0S cpmanarzree -1+
FIod Faberes

FI66 FI70 FI72

Owaming 0 8 Messa
2023033017273 [@

If user selects checkpoint when selecting control points in the result or adjustment node,
will generate accuracy report after refinement. Right-click the refinement node to check
the report.
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Resources &§ X Trajectory View

vttt SReOE
¥ Workspace

@@2022-05-07-021757

¥ ResultWorkspace

¥ @@2022-05-07-021757 BX29
© pPOS INICOTE——
# Images POS
REFINE1
¥ Reconstruction Display Trajectory
AT Accuracy Report
DoM Update Camera POS
Model AT
DOM b
Export Result
Open Export Directory
Remove »
Open Directory

7.5 Export Results

Description

Can export point clouds, photos and colored point clouds in the result, adjustment, refinement

nodes.
Steps

= Process the original project in the workspace node and generate the results in the

resultworkspace node.

= Right-click project name in the resultworkspace node and do adjustment or

refinement.

= Right-click the result, adjustment, or refinement nodes to select “Export Results” or click

“Processing”— “Export” in the main view.

Home Processing Reconstruction Tools

F = &£ || ®

Process Adjust Refine |[Export |Pause Cancel

POS and LiDAR Processing

=  Select to output point clouds, images, or both, set the output directory, and click “OK”.
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»  Export result

@@2021-04-28-023807 Lidar Setting

Coordinate Type: File Format:

Version
Lat.of Origin
Len.of Origin

Height.of Origin

1.2

99:99:99.999999 N
999:99:99.999999 E
0

Camera

Output Directory: | D:/CopreWorkSpace/CHC 20230318 ||

[ ok || cCancel |

= Right-click the project node to open the path for exporting results.

=  Coordinate Type: Can select projected coordinate system, geodetic coordinate system,

space rectangular coordinate system, topocentric coordinate system.

= File Format: Can output point cloud in las, laz, €57, pts format.

= Version: For point clouds in las and laz formats, there are versions 1.2, 1.3, and 1.4; There

is only one version in €57 and pts format.

= Output Directory: The default output directory is...Results\Export folder, user can also

change the path.Right-click the project node can open the path for exporting results.

7.6 Pause & Cancel

During data process, user can pause or cancel the processing step. After pause, user can click

continue to keep start work.

Main Processing Reconstruct
L B B =
POS Result Preprocess Adjust

Processing

8 Reconstruction

ion

—_
_—

Refine

Tools About

0 ©®

Pause  Cancel

This chapter describes the main process of reconstruction. These include AT, Mark, DOM, and

Model

Q| <+ [

AT Mark Dom

Reconstruction
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8.1 Aerial triangulation

Description

The image results generated by processing module can do AT processing, which can be used

for GCP mark, DOM building and model building.

Steps

= Select the result node generated in the preprocessing module (needs to contain image
data), click “Reconstruction -> AT”.

= The AT dialog box will pop up, as shown in the figure below, select the scene.

= Set the plane and height accuracy respectively.

= Click OK to start the AT processing.

POS Accurancy

Plane Accuracy(m): Height Accuracy(m):

oK | | Cancel |

= During the AT processing, the progress bar will be displayed below the result node. When
the progress bar reaches 100%, the AT processing is completed, and the corresponding AT
node will be added to the Resources.
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Resources X

W CHC 20220805204143
¥ RawWorkspace
¥ @@2021-04-28-021544
W RESULT
AT IO

Preprocess\Workspace

W Reconstruction

¥ AT

AT 2022-08-24-140704

After the AT processing is completed, you can right-click the AT node and select Show

Connection Point to check the matching of the image track and image after AT.

Notes
The image POS after AT is displayed as green color, and the image matched points are displayed
as RGB color.
After the AT is completed, you can right-click the AT node and select “AT Report” to view
the AT report.

| 2023-11 Page | 97



CHCNAV

PreprocessWorkspace
¥ Reconstruction
¥ AT
W AT 2022-08-24-140704
— @ Matched Points
¥ DOM

Display Matched Points

Remove

— DOM_2022-08-08-1607 | AT Report
¥ Model DOM

— Maodel_2022-08-08-162 Model

Open Directory

8.2 GCP Mark

Description

Import the image control points and mark the image, can optimize the AT and improve its
absolute accuracy.

Steps

= Select AT node, click "Reconstruction -> Mark".

& | | €L

AT Mark Dom Maodel

Reconstruction

= |mport control points in the GCP Management view, you can see the total number of
pictures corresponding to the control point.

GCP Management & X

( Import GCP I Add GCP ]
Query: | ‘
MName(ID) Selected  Error Total Type ~

[1 Bx03 0 [} 10 Refine Point

[ ex0& 0 0 15 Refine Point

[ Bxo7 i} [} 14 Refine Point

[] exo8 0 0 25 Refine Point

[ exog i} [} 25 Refine Point

[ ex10 0 [} 25 Refine Point

[ exi1 i} [} 25 Refine Point

[ ex12 0 [} 20 Refine Point

= Double-click the control point need to be marked, the software will load the pictures
thumbnail corresponding to the control point.

Thumbnail

000112 000113 000114 “ 000116 000117
G .

= Click to select a picture in the thumbnail window, the selected picture will be loaded into
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the Mark View, use "Ctrl + left button" to mark the point.

Mark View 8 x

= After a picture has been marked, the checkmark at the corner of the picture will turn green,
indicating that the picture has been marked.

Thumbnail

000117

{
N

= After the control point marked more than two pictures, the number of marked pictures and
the marked error will be displayed in the control point list, and the control point will be
automatically checked.

GCP Management F X

( Import GCP Il add GCP ]
Query: | ‘
Name(lD) Selected  Error Total Type A

[] Bx05 0 0 10 Refine Paint

[ Bx06 0 o 15 Refine Point

[l BynT 0 0 14 Befine Doint

] Bxo8 2 046 25 Refine Point I

[ Bxog 0 0 25 Refine Point

[ exio 0 0 25 Refine Point

Notes

Only the checked control points will participate in the Aerial triangulation optimization.

= When all control points are marked, you can click “AT Optimization” to optimize the current
AT node.

[ GCP Picture | [ Matched Point Check |

[ GCP Match | |[ AT Optimization | |

8.2.1 GCP Match

Description
During the GCP marking. If more than two pictures are marked, the software will predict the
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position of the control point on unmarked picture. If the predicted location is very accurate,
you can use the “GCP Match” function to automatically mark the unmarked pictures.

Steps

= After marking more than two pictures, the control point position of other pictures will be

predicted.

= Click the “GCP Match” button, the software will automatically check all the pictures without

marked.

& x |[Om2 o 0 50 Refine Point
el E] 0 0 n Refine Point
Oma o 0 ) Refine Point
Oms o 0 E Refine Point
Oms o [} 2 Refine Point
Om? o ) 3 Refine Point
Ores o o 2 Refine Point
Orer o 0 21 Refine Point
Ores o ] 32 Refine Point
Orme 0 0 30 Refine Point
Or0 o 0 49 Refine Point

{m o o o 48 Refine Point
Den o a n Onfinn Bnims

| GCP Picture | [ Matched Point Check
vl GCP Match 1( AT Optimization

= If you find that some pictures have inaccurate marked results, you can click the check mark
of the picture thumbnail, the green check mark will turn black, indicating that the picture

g X
A
000117
000120
P v
>

8.3 Build DOM

Description

will not participate in the AT optimization processing.

Thumbnail

DOM result is generated from image data, which can be generated at the result node or the
AT node.

Steps

= Select aresult node (need to contain image data) or AT node, click "Reconstruction -> DOM".
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A A, 5 :
@ 9 | s 80
AT Marlk DoMm Maodel

Reconstruction

= Set the relevant parameters in the pop-up window, click OK, the software will start DOM

processing.

Data Source

Lidar mage

Mode Settings
(@ High Efficiency It can quickly generate results, and the effects of buildings, water areas and so on in the results are general.

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

Scene Settings

= ]

DOM Settings
(O Adaptive Resolution
(® Custom Resolution (m): | 0.05

Output Path: | Ey/TEST/CHC_20220805204143/Results | |

QK | | Cancel |

= Data source: Select according to the corresponding data, the lidar can only be selected in
the high-efficiency mode, and the image is a required option.

= Mode settings: Contains two modes: high efficiency and high quality. High efficiency
generates DOM faster, but the effect is poor, and high-quality generates DOM at a slow
speed and better effect.

= Scene settings: There are three scenes including city, mountain and plain, which can be
selected according to the actual data scene type.

= DOM setting: If you check adaptive resolution, the software will automatically calculate
the resolution of the DOM, if you check custom resolution, the software will output the

DOM according to the set resolution.

Note

1. If the DOM is generated at the AT node, only resolution setting can be selected, other

settings are not visible.

2. In the high-efficiency mode and the data source of lidar is selected, the AT processing will

not be performed, and the scene settings will not be visible.

= After the DOM processing is completed, the corresponding DOM node will be generated.
You can right-click the DOM node to select load DOM, and the software will automatically

load the DOM data corresponding to the current node.
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Task
Resources 8 X 30 Vew

¥ O 2022005204143
¥ RawWorkspace
v 002021.04.28.02154
RESULT
PreprocessWarkspace.
¥ Reconstruction
var
AT_2022.08-24-140704

Model_2022-08-08-162404

Dam

8 x

Eror | ol e
) Refine 7
15 Refine &
W Refine?
£ Refine ?
2 Refine ¢
i Refine #
2 Refine 7
0 Refne?
2 Refine ¢
2 Refine ©
P Refine 7

58 Refine

B Refinef
3 Refine ©
2 Refine ¢
u Refine 7
u Refine &
3 Refine 7
% Refine?
0 Refne?
% Refine &
0 Refine 7
0 Refine &
% Refiner
» Refine 7
2 Refine 7
3 Refine #
s Refine 7
2 Refine #
2 Refine P
0 Refine?
® Refine ¢
“ Refine ©
Matched Point Check

AT Optimization |
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8.4 Build Model

Description

Model result is generated from image data, can only be generated at the AT node.

8.4.1 Single Mode

Steps

= Select a AT node, click "Model".

'H
DOM

Reconstruction

Madel

= Set the relevant parameters in the pop-up window, click OK, the software will start Model

processing.

Data Source
Lidar

Mode Settings

High Quality

Process Mode
(® Single Mode

Tile
(®) Adaptive Tile Size

Select Interest Area
(® All Area

() Select Area

(O Cluster Mode

For generating the quality results need more time.

(O Custom Tile Size (m): (100.00_= Predicted memory usage: 0.0 GB.

High Efficiency For generating result qucikly, the effect of building & water area will be poor relatively.

[] Output DOM
© Advanced Settings

Coordinate Origin Tile Origin
(®) Adaptive : 1 0.000 ® Adaptive X (m): | 0.000
: 1 0.000 Y (m): | 0.000
(O Custom () Custom Z(m):
Qutput Path: [ E/CopreWorkSpace/111E/Results I e ]
|__OK |[ Cancel |

= Model settings: Including tile settings, coordinate origin settings, block settings, and output

DOM.

= Data source: Select according to the corresponding data, Lidar can be checked, image data

source is required.

= Process mode: Includes single-machine deployment mode and cluster deployment mode.

= Tile: There are two methods: adaptive and custom. When "adaptive" is checked, the

software will automatically calculate the appropriate tile size according to the current

remaining memory of the computer. When "Custom" is checked, the software will calculate

the required memory consumption according to the current size of the tile and click the

"Confirm" button on the right.
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= Output DOM: When building model, you can output DOM incidentally. When checked, the

DOM data will be output after the model is built.
= After the Model processing is completed, the corresponding Model node will be generated.
You can right-click the Model node to select load Model, and the software will

automatically load the Model data corresponding to the current node.

& X GCPManagement s x

v 0K 2022005204143
¥ Rawiorkspace

v ©02021.04.28.02154
RESULT

AT 2022.08.26-140704
v pom
DOM_2022-08-08-160726
¥ Model
v Model_2022.08.22.161225
@ e

8.4.2 Cluster Mode

Steps
= Select a AT node, click “Model”.

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
(O Custom Tile Size (m): (100.00_= Predicted memory usage: 0.0 GB.

Select Interest Area
(®) All Area

() 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
() Custom Z(m): () Custom Z (m):

Qutput Path: [ E:/CopreWorkSpace/111E/Results I ]

| OK |[ Cancel |

= Select the “Cluster Mode” and click “Settings” to pop up the cluster settings dialog box,
which will automatically read the machines in the local area network with the cluster
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service turned on, where the node IP and cluster ID is displayed on the left. Click the
machine IP that needs to be the child node of the engineering task, click “Add” to join the
node, and click “OK” 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 |
‘: Remove All ‘

| Refresh ‘ | Yes | | Clase ‘

= Node status: Used to view the running status of each node.

ter Execution Status

| Mode State | | Task State | | Reset Node | | Refresh | | Settings | | Output Efficiency Statistics
MNode Cause Of Error  Task Status Task Name Task Type Block Mumber Start Time Run Tin
10.12.11.81 Running Tile_ +001_+ Reconstruct Tile_ +001_+=-- 2022-12-09 ==
10.12.11.39 Bunning Tile +000_+-- Reconstruct— Tile_ +000_+-- 2022-12—09 ---
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= Task status: Used to view the overall running status of the task.

ter Execution

| MNodestate || TasksState || ResetNode || Refresh i Settings || Output Efficiency Statistics |
Task Mame  Running Mode  Task Status Start Time End Time Block Mumber Task Type Task Fil
Tile_+001_=- HonExecution Tile_+001_+001 Reconstruetios //10.12.11.
Tile_+001_= Hon—Execution Tile_+001_+)01 Reconstruetios /10012 11.
Tile_+001_= Hon—Execution Tile_+101_+000 Reconstructics JS10.012. 11.
Tile_ +00--- 10.12.11.81 Bunning 2022-12-09 - Tile_+001_+-- BReconstruct— /F/10.12 11
Tile_+100_-- Hon—Execution Tile_+00_+001 Reconstruetios /710012 11,
Tile_+I00_-** Hon—Execution Tile_+000_+001 Reconstructics J/10 12 11.
Tile_+000_-- HonExecution Tile_+000_+000 FReconstruetios /10012 11.
Tile_+00--- 10.12.11_39 Eunning 2022-12—09 = Tile_ +000_+- Eecomstruet— /10 12 11

8.4.3 ReMode

Steps

= Click” ReModel” on the model node.
Resources & X Trajectory View
¥ AU20-21mm L .K Q C

¥ Workspace
¥ @@2022-08-27-035838
RESULT
@@2022-08-30-081946
Processed Workspace

¥ Reconstruction

¥ AT
AT_2022-12-08-195547
DOM
¥ Model
Model_2022-12-08-2021n2
Load Model
Remove

ReModel

Open Directory

Notes:
The modeling data needs to be reloaded after remodel.
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9 Tools

Home Processing Reconstruction Tools Help

= s iz L =
Data Copy Data Check Points Optimize CS Manager Mask
Utility Tools

9.1 Data Copy tool

The data copy tool can automatically copy raw data from the device.
Steps:

Different devices have different data storage disks. For details, please refer to the user manual
of the actual device in your hand.

=  Connect the data storage card with card reader to the computer, the computer will pop
up disk ALPHA_SYS.

ALPHA_SYS (E)

|
L] 294 GBa]H, #£29.7 GB

=  Connect the camera to the computer with the type-C cable, the computer will pop up two
disks: CAM_M and CAM_SYS.

CAM M (K) CAM S¥S (L)
I
- 234GB EH, 2386 "~ 297 GB WS, #2097 G

= Click “Tools->Data Copy”;

Home Procassing Reconstruction Tools Help

8| & A & B

Data Copy | Data Check Points Optimize CS Manager Mask

Utility Tools

= Select the corresponding parameters:
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Type AU20 SVeTEM _* Reload
SN 509999020037 2\ Format
Connect failed
Carrier UAV_BB4 v {71, USE Exit
Project
[ select All

Select Carrier

Type AUZ20

SN 509999020037

Carrier UAV BB4 -

Output: ||

)
0%

Picture number: Collect time(min): Missing picture number: Missing POS number: Shutter: New

For current AU20, AlphaPano and AA10 units, please manually select the mount carrier
before data copy.

Select Carrier

Project s
Select Device:

£} ©@2023-05-20-041640(884) Modulet: 8B4

Module2: AU20

Module3: (0]

| Batch Setting |

[ Finish |

If you have selected the user defined carrier type option, you need to manually set the
parameters.

Set parameters as shown below. For details, please refer to the user manual of the actual
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device in your hand.

User Defined

Carrier Type: Ground Vehicle ¥ Carrier Name:

Lever Arm Offset (Sensor Measurement Origin to Antenna Phase Center;Unit: meter)
Tx: 0.0000 Ty: 0.0000 Tz: 0.0000

Body to Sensor rotations(Rotate Body into Sensor Measurement Origin;Unit: degree)
Flight/Travel direction to A-port direction: Same v

A-port to the harizontal direction rotation(Downward is
positive, upward is negative)

Please refer to the hardware device user manual for details

| Save | | Cancel |

= After setting up, you can check the project data of the device in the data column on the
left. Select one or multiple sets of data, and you can see the corresponding camera, laser
and GPS data on the right side.

Data Copy
Type AA450 . : . P i p _+ Reload
SYSTEM 1.65GB is available LIDAR 1.65GB is available CAMERA  10.52GB is available -
SN E042116048 I NN B Format
Stored: 923,can store: 1078
Carrier UAV_M300 v [, usB Exit
—
oiect Camera  Scanner  POS
[ select All

@@2021-04-28-023807
@@2021-04-28-021544

: - - |
Lo AN

DSC00062

-

Pl TR
DSC00072

L f
DSC00071

e - X
DSC00070

DSC00069

it | I

Picture number: 447 Collect time(min): 20.9 Missing picture number: 0 Missing POS number: 0

Notes
=  Double-click on a photo to view the current photo.
=  Create the directory and select the copy path.
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CHCNAV COPRE USER MANUAL | 2023-11

Type  AA450

SYSTEM 1.65GB is available LIDAR 1.65GB is available CAMERA  10.52GB is available L Reload
SN EO4STIG0AE I I B Format
Stored: 923 ,can store: 1078
Carrier UAV_M300 - [, uss Exit
Project
Camera  Scanner  POS
[ Select All
A
@@2021-04-28-023807
@@2021-04-28-021544 %
3 -
DSC00052 DSC00061 DSC00062
DSC00064 DSC00065
v s %
AN . N R
DSC00070 DSC00071 DSC00072 v

s I

Picture number: 447 Collect time(min): 20.9 Missing picture number: 0 Missing POS number: 0

Click the copy button, CoPre will automatically copy the selected sets of data.

Data Copy
Type  AA450
IBS! AN SYSTEM 1.65G8 is available LIDAR 16568 is available CAMERA  10.52GB is available > Reload
S EESTIEE I I B Format
Stored: 923,can store: 1078
Carrier UAV_M300 - [, usB Exit
=
folect Camera | Scanner  POS
[ select All
A
©@2021-04-28-023807
©@@2021-04-28-021544
SAr
DSC00061 DSC00062 DSC00063
DSC00065
DSC00069 DSC00070 DSC00071 DSC00072 DSC00073 v

= ’E:ITEST | [ ]I -

Picture number: 447 Collect time(min): 20.9 Missing picture number: 0 Missing POS number: 0 |

After all sets of data are copied or the storage space is insufficient, you can click the
format icon in the upper right corner to format the disk.
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AA450

Type SYSTEM

ALPHA LAS(1:/)
SN E042116048 -

Carrier UAV_ M300 B

Project

[ Select All
@@2021-04-28-023807 LIDAR
@@2021-04-28-021544 ALPHA_LAS(1:/)

CAMERA
ALPHA_CAM(J:/)

Please select disk to format

1.65GB is available

1.65GB is available

10.52GB is available

923,can store: 1078

Output: [E/TEST

Picture number: 447 Collect time{min): 20.9 Missing picture number: 0 Missing POS number: 0

10.52GB is available

DSC00063

[
DSC00073

' Reload

(71, UsE Exit
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9.2 Data quality check

Description
Used to detect data loss and jump of Lidar and IMU and detect whether the images are missed.
Steps

=  Click "Tools—Data Check”, the data check window will automatically pop up;

» Data Check

| Import | [ Lidar Data [] Camera Data [J IMU Data | Check |

= Click “Import” button to import the data to be checked.

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

= Check the items to be checked, including Lidar data, camera data and IMU data, then click”
Check “button.

= Wait until the progress bar reaches 100%, click Eb can open the “Source Data Quality

Report”, as follow:
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Source Data Quality Report

2023-03-30 11:09:43

1. Project Summary:

Project Name (@(@2023-03-28-083456

Collect Time(min) 19.124

2. Camera Statistics:

Camera Number of Images Number of Trigger Status

Cameral 186 186 Pass

3. Scanner Statistics:

Scanner Lidar File Start Time Stop Time Status
Scannerl 20230328 083834 _000.1tp 8:38:41 8:44:04 Pass
Scannerl 20230328_083834_001.1tp 8:44:04 8:49:25 Pass
Scannerl 20230328_083834_002.1tp 8:49:25 8:51:00 Pass
4. IMU Statistics:
IMU File Status
20230328 083456 Limr Pass

Import: Import the data to be checked, can import multiple projects at the same time.
Lidar data check:

(1) AA450(lv. pcap format): If the data packet is lost for more than 100 and time jump
more than 0.0125s, Copre decides there is a problem with this data.

(2) Hesai XT16. Hesai XT32(pcap format): If the data packet is lost for more than 100
and time jump more than 0.02s(XT16), 0.01s(XT32), Copre decides there is a problem
with this data.

(3) Riegl: If the data packet is lost for more than 1 and time jump more than 0.3s, Copre
decides there is a problem with this data.

(4) LT: If the data packet is lost for more than 1 and time jump more than 0.1s, Copre
decides there is a problem with this data.

camera data check:

Check the CHCNAV self - developed camera and Ladybug camera to see if the number of
photos and TRG is the same.

IMU data check: If the Imr data packet is lost for more than 1 second and time jump exist,
CoPre decides there is a problem with this data.

Check: Click” Check” button to start checking data.

Delete: Right-click the imported project to delete the selected project.
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9.3 POS Optimize

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

Steps:
= Click Tools—PQOS optimize;

Home Processing Reconstruction Toals Help

8B &S| & | = & ©

Data Copy Data Check| POS Optimize |Points Optimize €5 Manager  Mask

Utility Toaols

»  POS Optimize

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

Project Path:  G:\@@2023-05-11-024818 [ |

Postfile Path:  24818\GPS\Post\@@2023-05-11-024818 IEPosT | .. |

ImuFile Path:  15-11-024818\GPS\Rover\20230511_024818 Limr | |

oK | | Cancel |

= Choose the project file path, and CoPre will automatically detect the paths of the Post
file and IMU file.

=  Check if the automatically selected post file is the one to be optimized. Once confirmed,
click "OK".

= After the progress bar is completed, a Post file with the _SLAM suffix is generated under
the selected Post file path, that is the optimized file.

9.4 Point cloud thickness optimization

Description

Only used for data from AA450( AA450Pro ) Alpha3D. VA3 and AU10, can reduce the thickness
of point cloud.

Steps

= Click” Tools=>Point Cloud Optimize”, the Point Cloud Optimize window will automatically
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pop up;
Home Processing Reconstruction Tools Help
N
=l & = 2 =
Data Copy Data Check Points Optimize CS Manager Mask
Utility Tools
% Point Cloud Optimize
Tips: This tool only supports AA450, Alpha3D (multi-line laser), VA3, and AU10 data processing
Coordinate Type: Carrier Type: | Car .
Pasl File: | |
Source Files: | |
@ Grid Sampling  Grid Size (m):  0.05 = Max Thick (m): 0.90
Optimize Settings:
@ Merge Files File Formart: las | |
Qutput Directory: | |
Optimize Progress: 0% | Start |
‘_ Close |

= Set Coordinate Type and Carrier Type.

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

= Set thickness optimization parameters, including Grid Sampling, Grid Size (m), Max Thick
(m),Merge Files and File Format, please see detailed parameter description below.

. Set Output Directory.

= Click Start to start thickness optimization, wait until the progress bar reaches 100%, can
check the result in the PointCloudRefine folder of the Output Directory path, as follow:
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Coordinate Type: Can select projected coordinate system, geodetic coordinate system,
space rectangular coordinate system, topocentric coordinate system, the default is
projected coordinate system.

Carrier Type: Can select UAV or Carset, the default is UAV.

PosL File: Point cloud form car set need import PosL file.

Source Files: Import the point cloud that needs thickness optimization, can import las,
laz, and codata format.

Grid Sampling: Check by default.

Grid Size (m): Need to check Grid Sampling first, the bigger the value, the less the point
cloud.

Max Thick (m): He upper limit of point cloud thickness that the algorithm can optimize,
the optimization result may not be good for point cloud whose thickness exceeds this
value.

Merge Files: Check by default, point cloud after thickness optimization will be merged
into one file.
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9.5 CS Manager tool

This function is used to convert coordinates, users will see a pop-up converting interface.

& Coordinate Converter X

Project Coordinate System Setting Calculate Parameters Coordinate Transform  Frame Conversion  About

r Source Coordinate System r Quick Operator ——————— - Target Coordinate System

© Geocentric Basic Datum Parameters © Geacentric

} Horizontal Parameters

@) Geodetic Idd“mm'ss.SSSSSS” @) Geodetic ldd“mm'ss.ssssss” -‘

Vertical Parameters

© Pl ©rl

& Plane Plane Grid & Plane
Ellipsoid Name | WGS84 - Geoid Grid Ellipsoid Name | WG584 =
Lat | 00°0000.000000°N | Lat | 00°00°00.000000"N |

Single Pt Convert-->
<--Inv Single Pt Convert

H | 0.000000000 | H [ 0.000000000 |

D File Format [ v‘ D
Batch Convert

File | ||Imporl\ File | | Export

Lon | 000°00°00.000000° | Lon | 000°00100.000000° |

File Format I -

The menu bar includes five options: project, coordinate system settings, calculate parameters,
coordinate transform, frame conversion and help.

9.5.1 Project

=  New File: Click on it to create a new project, users can select the storage path and click
Confirm to finish.

Notes

The default path can’t be changed, otherwise it can’t be read.

= Open File: Click to open the existed project file.

= Save: Click to save the current project.

=  Save as: Click to save the project in another path and rename it.

= Exit: Click to quit the current operations
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9.5.2 Coordinate system settings

An interface for coordinate setting will pop up after clicking [Coordinate setting], users can
configure all parameters about the system.

e S G o] X
ate System Settings

Ellipsoid [ Projection T Datum Transform T Plane Calibration I Elevation Fitting T Geoid Model T Plane Grid l

Ellipsoid Name: [WGSM "
~ Ellipsoid
Name [ wassa |
a [ 6378137 |
1 [ 298.257223563 |
Positive Direction iNorthEast ‘

9.5.3 Calculate Parameters

The calculation parameters include datum transference parameters, plane adjustment
parameters, and height fitting parameters.

X

Parameter Type:

Calculation Method: I -]

| Add ] - Delete I ' Import ] Format:ldd“mm'ss.ssssss" v| lCaIcuIﬂte‘ lExportSetting‘ [ Export ‘

‘# Select | Source Name | Source(Lat) | Source(Lon) | Source(H) Target Name | Target(n) Target(e) Target(h) Result
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= Datum Transference Parameters: there are three calculating methods including 3-
parameter, 7-parameter, and strict 7-parameter for datum transference parameters.

=  Select parameter type, calculating method and set the data format, then click [Add] to
add points to calculate.

| Parameters Calculation X

| Parameter Type: IDatum Trans Params ~ ‘

4| Calculation Method: ‘ v‘

3 Params

7 Params

EARTS Ry Strict 7 Params

= Set the related parameters and add points, then click [Calculate] to finish.

=  Plane Adjustment Parameters: there are 4-parameter and best practice for plane
adjustment. 4-parameter contains four parts of North offset, East offset, rotation angle
and scale factor. Users should set the related parameters and add points, then click
[Calculate] to finish.

| Parameters Calculation X

| Parameter Type: l Plane Adjustment ~ ‘

4| Calculation Method: 4 Params >

‘ Add ‘ | Delete I ‘ Import ‘ Formatldd“mm‘ss.ssssss" 7 iCaIcuIate‘ lExportSetting\ ‘ Export ‘

# | Select| Source Name | Source(Lat) | Source(Lon) | Source(H) Target Name | Target(n) Target(e) Target(h) Horizontal Residual Result
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= Height Fitting Parameters: include four options of fixed difference, plane fitting, curve
fitting and best practice.

=  Fixed difference: need at least one point.

=  Plane fitting: need three points at least.

= Curve fitting: need at least six points.

= Best Practice: it adopts transference model from TGO, includes five parameters, north
origin point, east origin point, north slope, the east slope and the high difference constant.
Users should set the related parameters and add points, then click [Calculate] to finish.

| Parameters Calculation > ¢

| Parameter Type: ‘ Height Fiting Params - ‘

4| Calculation Method: ‘ "
1 Fixed ‘
Plane Fitting

EART Ry Curve Fitting
Best Practice

‘ Confirm H Cancel ‘

= Import: Click to import the conversion data.
= Export setting: Click to set the content of the export file.

= Export: Click to export the conversion parameters.
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9.5.4 Coordinate transform

=  Single Pt Convert: This refers to the converting between single points. Confirm the source

coordinate system parameters, type, conversion method, target coordinate system

parameter, and then users can click [Single Pt Convert] to finish converting.

8) Coordinate Converter

Project Coordinate System Setting  Calculate Parameters ~ Coordinate Transform  Frame Conversion ~ About

r Source Coordinate System r Quick Operator ——————— - Target Coordinate System

© Geocentric Basic Datum Parameters © Geocentric
Horizontal Parameters

®) Geodetic Idd“mm'ss.ssssss" '} Geodetic [dd’mm'ss.ssssss” "
Vertical Parameters

Pl Pl
© Plane Plane Grid © Plane
Ellipsoid Name | WGS84 o Geoid Grid Ellipsoid Mame | WGS84 5
Lat | 00°00°00.000000"N | Lat | 00°00°00.000000"N |

Single Pt Convert—>
<--Inv Single Pt Convert

H | 0.000000000 | H [ 0.000000000 |

D File Format [ " [2
Batch Convert

Lon | 000°00'00.000000'E | Lon | 000°00'00.000000° |

File Format [ -

=  Inverse Single Pt convert: This refers to the inverse-converting between single points.
Confirm the source coordinate system parameters, type, conversion method, target
coordinate system parameter, and then users can click [Inv Single Pt Convert] to finish
converting.

SEMSHECL MRV Smersl S PRI LVUL e OUUELL

& Coordinate Converter P X
Project Coordinate System Setting  Calculate Parameters  Coordinate Transform  Frame Conversion  About
r Source Coordinate System ~ Quick Operator ———————  ( Target Coordinate System
© Geocentric Basic Datum Parameters © Geocentric
Horizontal Parameters
Geodetic ldd“mm'ss.ssssss” ~ Geodetic [dd’mm'ss.ssssss" "
Vertical Parameters
Pl Pl
© Plane Plane Grid © Plane
Ellipsoid Name | WGS84 - Geoid Grid Ellipsoid Name | W&S84 =
Lat | 00°00'00.000000"N | Lat | 00°00°00.000000"N
Single Pt Convert-->
Lon | 000°00'00.000000" | Lon | 000°00'00.000000°E |
<--Inv Single Pt Convert
H | 0.000000000 | H | 0.000000000 |
File Format [ v File Format [ vI E
Batch Convert

= Batch Convert: This is used to batch convert the coordinates. Firstly, confirm the source
coordinate system parameters, type, conversion method, target coordinate system
parameter that is set in Coordinate System Setting, target coordinate system type and file
formats, then click to the interface of modifying file format.
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Format Edit X
Information
Separator [Comma -
Predefine Preview
Name -l
Code
Lat | Add |
Lon = |P|aceH0|der|
H .
X | Revert |
Y | Clear |
7 | B
n
A
|C0nfirm‘ |Cancel|

Set the file format and click [Import] to choose files needed to batch convert.
Choose the target file, click [Open] to import it. Later, then click [Batch Convert] in the.
After the conversion set the format and path to export.

Notes

Please keep the format of setting files and chosen files are in common. Otherwise, it will fail.

Import Conversion File: Click to import conversion files for batch converting.

Export Conversion File: Click to export conversion files after batch converting. Input file
name and click Save to save it.

Export File Format Editor: Click to set the format for the batch conversion files.
Conversion Report: Click to save the corresponding report. Users should input a name
for report and press button Save.

Conversion Report Config: Users can configure parameters for the report and click

Confirm to finish.

9.6 Mask tool

Description

User can create a mask file to filter vehicle body for panoramic pictures.

Steps
Click “Tools — Mask Tool” to open panoramic image mask tool interface.
Click “Load Pano” to import a panoramic picture first. Then use “Ctrl” button with left
mouse to draw on picture to filter vehicle body. Use Ctrl button with right mouse can

cancel last step.
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= After finish drawing, click “Start Mask” to create a mask picture. User can click “Reset” to

recreate one.

= Finally, click “Save Template” to save this mask file and the file name is “Maskimage.jpg”.
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10 Software Helper

User can check more information about software on “About”.

© .0 @ ® 0O

Language Manual Updates License About
Software Helper

10.1 Language
User can switch software language here: Chinese, English and Russian.

© .0 ® O @

Language  Version License Manual Updatelnfo
v English About

Pyccrkmi ‘

Imﬁ

10.2 Manual

User can find latest software user manual under this option.

10.3 Update Info

User can check release note about new features and solved bugs.

| 2023-11

Page | 124



CHCNAV

10.4 License
User can check software license and machine ID under this option.

% License

Expire Date: | 09-11-2022 | Current Date: | 24-08-2022

Hardware Information:

| 4237711156

User Name:

License:

| Register

10.5 About

User can check current software version and detect latest version to upgrade.

»  About

CHCNAV

w CoPre

Version: 2.5.0 Beta | Update |

B 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 Technaology Ltd.

11 Common Shortcut Keys

This chapter describes the shortcut keys commonly used in trajectory view, three-dimensional
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view, and control point view on the CoPre main interface.

11.1 For Trajectory View

Mouse wheel: Zoom in/out POS trajectory.

Mouse right button: Long press to move POS trajectory.

Space button: Full screen trajectory.

Ctrl + Mouse left button: Finish polygon select/distance measurement.
Esc: Undo the last option during polygon select/distance measurement.

11.2 For 3D View

Mouse wheel: Zoom in/out point cloud data.

Mouse left button: Rotate point cloud data.

Mouse right button: Move point cloud data.

Double click left mouse: Centered mouse location.

Space button: Full screen point cloud data.

Ctrl + Mouse left button: Select one point under paired process.

Shift + Mouse left button: Select intersect point based on two lines under paired process.
Ctrl + Mouse right button: Pop on paired point window after select points.

11.3 For Cross Section View

Shift + Mouse left button: Select two points and measure distance.
Mouse wheel: Zoom in/out point cloud data.

Mouse right button: Move point cloud data.

Double click left mouse: Centered mouse location.

Space button: Full screen point cloud data.
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12 Others

This chapter introduces the data processing flow of some special radars.

12.1 Laser data processing of AA1400/AA2400/VZ2000i

Description

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

party SW.

Step

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

IEEfE » USB DISK (G:) » LICENSES »

E=g
+ RIUNITE-1.0.3-install

[ ] License TianGIS_SN 52227161 dongle 8306.lic
u I Software-License-Certificate TianGIS_#202110_8¢
-

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

(5 RIUNITE 1.0.3 Setup -

Installing Ty
Please wait while RIUNITE 1.0.3 is being installed. @
Run USB Dongle driver...

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

Extract: imuZrdbx.exe... 100%

Extract: gimbal2rdbx.exe... 100%

Extract: Qt5Core.dl... 100%

Extract: QtSMetwork.dll... 100%

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

Extract: gwindows.dl... 100%

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

Run USB Dongle driver... w

Mullsaft Install System w2 46

< Back Close Cancel

= After the SW is successfully installed, open the LicenseCenter from the Start menu bar.
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A« RieglLMs
ol
D LicenseCenter
BN

LicenseCenter Manual

~ RIUNITE-ACLEdit
= mEEm

RIUMNITE-Manual

& B e

Click “Import...” , import .lic file.

P PO € - &

&} L LicenseCenter 1.0.1 - [m} ®
Licenses  Additional  Messages
Features and licenses Serial number  Valid until Status & Inport
[ Bathymetry Tool Set add
[5] Embedded Kinematic LiIDAR Data Acquisition
. - o Dalste. ..
[&] Embedded Kinematic LIDAR Data Acquisition Light sk
[57 Full Waveform Analysis Bathymetry Show all features
[& Full Waveform Analysis Topography
Ul aveform Analysis Topogra witl upport
[57 Full Waveform Analysis Topography with GPU Supp:
{3 import... X
« v > IEFEBE » USB DISK (G:) » LICENSES v [4] O EELICENSES"
Ry - O @
o e noER GRS = Sk
B EbEs RIUNITE-1.0.3-install 2022/3/31 11:20 =3
B ws icense_TianGIS_SN S2227161 dongle 8306.ic  2021/10/28 15:56 LIC X4 1KB
= B8
&+ TE
b ER
o =5 [ >

HE(N): |License_TianGIS_SN 52227161 _dongle 8306lic

| |License files (i) v

o] s

Click “Save/apply changes now!”.

£3 RIEGL LicenseCenter 1.0.17

Savefupply changes now! Dizcard changas

- [m] s

Licenzes Additional = Messages

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

/"l EEEN e LR - {& §2227161 @ 2022-12-09 Maintenance

[ Embedded Kinematic LIDAR Data Acquisition Light
[ Full Waveform Analysis Bathymetry

[&7 Full Waveform Analysis Topography

[ Full Waveform Analysis Topography with GPU Support
[&7] Georeferencing

[ Georeferencing Light

[E7 Kinematic LIDAR Data Acquisition

[ Kinematic LIDAR Data Processing

[57] Kinematic LIDAR Data Processing Light

[ Kinematic LIDAR Extended Data Processing

[E LIS GeoTec

[ LIS LIDAR Point Cloud Classification ALS

[7] MTA Resolution

£ T RUPNCIL. H EmsEeE GF 8306 [ 2022-12-09 Dongle not at

[&1 Point Cloud Colorizing
[E7 Rigorous Data Adjustment ALS

= e e ame

Status

Ll Import.

Add.
Delete.

Show all features

Ho dongle sttached

> Help

Licenses inported from 'G:/LICENSES/License_TianGIS_SH 52227161 _dongle 5306.1ic"
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Notes

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

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

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

P

=t Ergm ESisl Fuh
, [ @@2022-02-24-054121.5p  2022/2/24 22:08  SPIzfE 1KB
. [ 220224 0s54540.00p 2022/2f24 22:28 RXP I/ 23,358,448 KB
[ 220224 054540.rxp.log 2022/3/31 16:30  SrACnE 0 KB
' 220224 054540.rxp.ripor..  2022/3/3117:04  JSON 374 10 KB
"l [ 220224 054540.5dex | 202213431 17:04  spox s 9520267 kB
220224 054540.sdexlog  2022/3/31 17:04  TEITE 15 KB
[] Anz400-5-xC.EP 2021/11/17 16:08  EP 3rft 1KB
[7] RIUNITE_Ojsen 2022/3/31 16:38  JSON 3¢ 1KB

12.2 Laser data processing of AU900/AA1300/Alpha3D

Description

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

party SW.

Step

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

[EEEfE » USB DISK (G:) » LICENSES »

ERE

RIUNITE-1.0.3-install
[ ] License TianGIS_SN 52227161 dongle 8306.lic
Software-License-Certificate_TianGIS_#202110_8¢

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

(5 RIUNITE 1.0.3 Setup —

Installing
Please wait while RIUNITE 1.0.3 is being installed. 9

Run USE Dongle driver...

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

Extract: imu2rdbx.exe... 100%

Extract: gimbal2rdbx.exe... 100%

Extract: Qt5Core.dl... 100%

Extract: QtSMNetwork.dll... 100%

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

Extract: gwindows.dl... 100%

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

Run USBE Dongle driver... w

Mullsaft Install System w2, 46

< Back Close Cancel

= After the SW is successfully installed, open the LicenseCenter from the Start menu bar.
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A« RieglLMs ~
ol
LicenseCenter
BN

LicenseCenter Manual

 RIUNITE-ACLEdit
o siEEm
RIUNITE-Manual

g B O

& B e
® o P C -~ @

CHCNAV COPRE USER MANUAL | 2023-11 Page | 130



CHCNAV

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

Licenses Additional  Messages

L LicenseCenter 1.0.1 — [m] *

Features and licenses Serial number  Valid until Status. ~ Import.
[ Bathymetry Tool Set A,
[2] Embedded Kinematic LIDAR Data Acquisition

Delete. ..

[=] Embedded Kinematic LIDAR Data Acquisition Light
[57 Full Waveform Analysis Bathymetry Show all features
[&7 Full Waveform Analysis Topography

[ Full Waveform Analysis Topography with GPU Support

I3 import... X

“« v » IEAERE > USB DISK (G:) » LICENSES v [<] S EELICENSES"

|e v e
= ~oEm EHAR S b

S EbRG RIUNITE-1.0.3-install 2022/3/31 11:20 =
B mn icense_TianGIS_SN $2227161 dongle 8306.lic  2021/10/28 15:56 LIC 0# 1KB

= a8s

1T
=3
[ JE >

ZHE(N): |License_TianGIS_SN 52227161 _dongle 8306lic v‘ ||Jcense files (-lic) v|

o] s

= Click “Save/apply changes now!”.

{3 RIEGL LicenseCenter 1.0.1% - m} x

Savefapply changes now! Dizcard changss

Licenses Additional = Messages

Features and licenses Serial number  Valid until Status o) Inport...

[ Bathymetry Tool Set add
[8%] Embedded Kinematic LIDAR Data Acquisition
P - Del,
£H wummm e - ce—— & 52007161 2022-12-08 Maintenance Lot
[ Embedded Kinematic LIDAR Data Acquisition Light Show &1l features

[E7 Full Waveform Analysis Bathymetry
[E7 Full Waveform Analysis Topography
[&71 Full Waveform Analysis Topography with GPU Support
[ Georeferencing
[57 Georeferencing Light
[E7 Kinematic LIDAR Data Acquisition
[ Kinematic LIDAR Data Processing
[ Kinematic LIDAR Data Processing Light
[ Kinematic LIDAR Extended Data Processing
[E LIS GeoTec
[ LIS LiDAR Point Cloud Classification ALS
[7] MTA Resolution
£ o CRERATIL B m mmEE GE 8306 [ 2022-12-09 Dongle not at
[&7 Point Cloud Colorizing
[E7] Rigorous Data Adjustment ALS

= e e came
< > Help

Licenszes imported from "G:/LICENSES/License_TisnGIS_SK 52227161 _dongle 5306.1ic"

Ho dengle attached
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Notes

Import License file only once for each PC. You do not need to repeat the operation.
=  Pluginthe RiIUNITE-1.0.3 Dongle. Check the filter settings and choose MTA to process.

»  Filter Settings

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

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

processing.

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

P

=t Ergm ESisl Fuh
. [ @@2022-02-24-054121.5P  2022/2/24 22:08  SP 374t 1KB
. 1220224 054580.06p 2022/2/24 22:28  RXPIZf 23,358,448 KB
[E] 220224 054540.rxp.log 2022/3/31 16:30  SrAcnE 0 KB
' 220224 054540.rxp.ripor..  2022/3/31 17:04  JSON 3zf% 10 KB
"l [ 220224 054540.5dex | 20223721 17: SDCX it 9,520,287 KB
220224 054540.sdexlog  2022/3/21 17 AT 15 KB
[] AA2400-5-XC.EP 2021/11/17 EP Izft 1KB
[ RIUNITE_Ojson 2022/3/31 1 JSON Sz 1KB
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13 Common problems and solutions

CoPre 2 cannot display trajectory
Reason: The registration of the track view module fails or is not registered. It usually appears
when CoPre 2 is installed with antivirus software.
Solution:
1. Close the antivirus software and reinstall CoPre 2.
2. Open the installation directory of CoPre 2, find the regMapWinGIS.cmd file in the mapwingis
folder, run it as an administrator, and then run regasm.bat in the installation directory as an
administrator.

The project raw path has changed
Reason: If the data is stored in the mobile hard disk for processing, if the computer is changed,
the drive letter corresponding to the mobile hard disk may change, and the data path will also
change, or the folder name and data path will also change when the computer is changed.
When the task is loaded, the corresponding original data loading failure will be prompted.
Solution: Re-import the original project.

The task path is changed and cannot be loaded through historical tasks
Reason: The data is stored in the mobile hard disk, and the drive letters displayed on different
computers are different, or the folder name is changed artificially.
Solution:
Method1: Manually select the task file (*.cpr) by opening the task.
Method2: Do not open the software through the shortcut, directly double-click the task file
(*.cpr), and the software will display the double-clicked task.

Add missing data
Reason: The original data is missing when importing the data, so | want to add the missing
data.
Solution: Put the new data into the corresponding directory of the project and refresh the
project.

The project files between multiple tasks are merged into one task
Reason: The data wants to be placed under a task for superimposed display for comparison
Solution: By importing the preprocessing project (*.solve), it can be merged into a certain task
(the original project can also be imported directly). At this time, task 1 will contain the projects
under task 2/task 3/task n. (Note: The merging here is not the merging of file paths in the true
sense, but the file index is changed, so if the path of task 2 / task 3 / task n is changed after
the merging, you still need to re-import Pre-process the project to task.
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The calibration parameters and the equipment do not match
Reason: The calibration parameters in SCAN/Scannerl or IMG/Cameral in the project
directory do not match the equipment.
Solution: Contact CHCNAYV support team to check.

Process pictures and show error: Ladybug SDK error, operation failed.
Reason: It may be that the original file path of ladybug has Chinese symbols, or the file is
damaged.
Solution: First check whether the pgr path of the original ladybug stream file has a Chinese
path, if not, copy it from the device again.

Process point cloud and show error: Riegl SDK error, unknown sub package V3.6 error.
Reason: The original laser .rxp file is damaged.
Solution: Re-copy the original laser data from the device to rule out whether it was damaged
during the data copying process. If this error is reported after the re-copying, it may be that
the collected data is faulty.

Import .csv format GCP file wrong.
Reason: The format of the control point of the .csv file is wrong.
Solution: Because some of the wrong format of .csv cannot be viewed through excel table,
you can copy the content in .csv to .txt text for viewing, check the format of the control point,
and re-import the control point after confirming that there is no problem.
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14 Parameter settings

This chapter describes the Settings of CoPre parameters and recommended Settings.

14.1 POS accuracy curve

POS accuracy curve(float/fixed ambiguity status)

Float/Fixed Ambiguity 10 :
Quality Factor )

DOP — Float/Fixed
Estimated Position
Estimated Attitude
Combined Separation
Attitude Separation
Calculated satellites

Float/Fixed

39300 39400 39500 39600 39700 39800
UTC Time(seconds of day)

Float/Fixed Ambiguity:

Float: When using carrier phase observations for localization, ambiguity is generated, which
is an integer theoretically. After solving the integer ambiguity by the algorithm, the
localization accuracy is substantially improved with a value is below 3.

Fixed: Sometimes the solution without solving an integer has a value is between 3 and 5. The

precision of the fixed solution is greater than that of the float solution.
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POS accuracy curve(quality factor)

Float/Fixed Ambiguity 7
Quality Factor
DOP —— Quality Factor
6
Estimated Position
Estimated Attitude
Combined Separation 3
Attitude Separation b
Calculated satellites I
&
B
b
=3
o
=
o
2
1
39300 39400 39500 39600 39700 39800
P N UTC Time (seconds of day)

Quality Factor: The quality factor of POS solution is determined according to the fuzziness
fixation and the estimation accuracy, the range is 1-7 and the smaller the better, the value
less than or equal to 2 is better.

POS accuracy curve(DOP)

Float/Fixed Ambiguity
Quality Factor pDOP
DO_P . —— HDOP
Estimated Position 2 — vpop
Estimated Attitude

Combined Separation
Attitude Separation

Calculated satellites

DOP

I,
[ SR W, H | I | ¥ el IS I W lh kbbbt |
[ - I_:l" — I'L\M I N | o |

0.5 fpr—an_ 1 nﬂ I‘—-—. .—A——__..ul I I L R | 1
39300 39400 38500 39600 39700 39800
< S UTC Time (seconds of day)

DOP: The position accuracy factor, which reflects the satellite distribution, the range is 0.5-
99 and the smaller the better, the value less than 3 is better.
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POS accuracy curve(estimated position accuracy)

Float/Fixed Ambiguity
Quality Factor

Dop 0.02 _ ﬁiﬁth
Estimated Position — Height
Estimated Attitude

Combined Separation
Attitude Separation
Calculated satellites

0.015

Estimated StdDev (m)

0. 003

39300 39400 39500 39600 39700 39800
P N UTC Time (seconds of day)

Estimated Position: The information of the accuracy within the filtered solution can reflect

the error size of each position to a certain extent, and the smaller the value the higher the
accuracy.

POS accuracy curve(estimated attitude accuracy)

Float/Fixed Ambiguity :
Quality Factor \ Roll
oo .
Estimated Position 9 — Heading |-
Estimated Attitude

Combined Separation

Attitude Separation

Calculated satellites

BN Y

Estimated StdDev(arcmin)

Ok% “m AT . T,

i
39300 39400 39500 39600 39700 39800
< N UTC Time(seconds of day)

Estimated Attitude: The information of the internal conforming accuracy of the filtering
solution can reflect the error distribution of each attitude angle to some extent.
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POS accuracy curve(forward/reverse combined separation)

Float/Fixed Ambiguity
Quality Factor .
o -
Estimated Position — Height
Estimated Attitude 0.5

Combined Separation
Attitude Separation
Calculated satellites

Separation (m)

39300 39400 39500 39600 38700 39800
< 5 UTC Time (seconds of day)

Combined Separation: It represents the position difference value between forward and

reverse solution. The forward and reverse positions are related to many factors and are more
difficult to quantify. The accuracy of the vehicle point cloud is required to be within 10cm,
and if the forward and reverse positions are more than 30cm, it can be considered that there
may be anomalies.

POS accuracy curve(forward/reverse attitude separation)

Float/Fixed Ambiguity
Quality Factor

DOP

Estimated Position
Estimated Attitude
Combined Separation
Attitude Separation
Calculated satellites

Separation (arcmin)

39300 39400 39500 39600 39700 39800
< > UTC Time (seconds of day)

Attitude Separation: Represents the attitude difference value between forward and reverse
solution, related to inertial guidance accuracy, forward and reverse attitude should generally
be in fractions of an arcmin, if greater than 3 arcmin must be abnormal.
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POS accuracy curve(number of satellites participating in the calculation)

Float/Fixed Ambiguity 30 I I [ | | : =
Quality Factor J
DOP —— Total — BD
8 . 05 —— GAL GLO |
Estimated Position GPS —— QIS
Estimated Attitude =
Combined Separation
Attitude Separation £ 20
Calculated satellites -
5 I
& 15
o
«
-
[}
=10
Q
I
L)
5 I I
39300 39400 39500 39600 39700 39800
< 5 UTC Time (seconds of day)

Calculated Satellites: how many satellites involving solving POS.

Tips: The combined separation and attitude separation do not really reflect the error size,
and if the forward and reverse error is large, the probability of the solution result is
anomalous

14.2 POS Optimize

Introduction:

When project is going on, it’s possible that POS on vehicle jumps at parking place. It leads to
points cloud distortion, so users are able to use POS Optimize function to smooth and repair
POS to further solve distortion.
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»  Modify POS

Checl: Parameter

Smoothing Distance (m): [ED.DD

Check Threshald (m): [D.DB

Repair Parameters

Convergence Interval (m): [D.Eﬂﬂ

Tirme

| Add | | Delete

B 1552358461.2,1552358558.145
@ 1552358932.105,1552358987.59
B 1552359465.41,1552359494.61
@ 1552359958.41,1552360044.965

| “heck Agair || Repair || Cancel |

Parameters Description:

Smooth Distance: Extending distance at the jump to smooth.

Check Threshold: Any POS jump higher than this threshold would be repair, the minimum
value is 0.01m.

Convergence Interval: Determinate 0.01m as default, it represents allowed jump after POS
optimize, which will be less than this Convergence Interval.

Time: POS jump range could be selected by time. The default range is detected by Algorithm.
Check Again: The first check is automatic, users are able to modify all parameters and check
again. The blue area on the main display is jump range.

Repair: Select time range on the column to repair the POS, figure below is before and after
comparison.
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14.3 Filter Settings

14.3.1 [MTA Data)

In measurements using the pulsed time-of-flight principle, there exists a theoretical maximum
range of distance measurement which is determined by laser emission frequency and the light
speed. Before the echo signal generated by the previous pulse has returned, the next pulse
signal has been sent. So that the receiver cannot determine echo signal from which pulse
signal has returned, leading to uncertainty in the measurement, which is known as Multi-Time-
Around (MTA) echo.

After receiving the echo pulse, MTA algorithm in CoPre automatically calculates the real
distance to the target based on the echo patterns. The multi-time-around algorithm
determines the maximum number of multi-periods that can be supported according to the
detection capability at different point frequencies.

The following figure shows the point clouds of AU20 laser without multi-time-around solution

(left) and after multi-time-around solution (right)

Tips:
(1) AA1400/AA2400/VZ2000i: Convert rxp to sdcx and must insert RiIUNITE 1.0.3 dongle.
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(2) AU900/AA1300/Alpha3D: Check the MTA, then insert the RIUNITE 1.0.3 dongle and
convert rxp to sdcx. If do not check the MTA, also no need inserts the RIUNITE 1.0.3 dongle
and conversion.

14.3.2 [ Circle Noise Filter)

Type Scanner LT
MTA Data ]
Circle Noise Filter Low v

The Circle Noise Filter is not selected as default, users are able to use it when noise still after
MTA Filter. There are 4 options: Close, Low, Medium, High.

Low Option and Medium Option are used on most of noise occasions caused by Aerosols.

There would be slight noise in points cloud on plain ground, these points can be filtered by
High selection.

Figures below are comparison between medium and high filter at edge.
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Tips:
(1) For sparse and edge area, high filter will delete useful points.
(2) The parameters aim to AU20 device.

14.3.3 [ Mapping Unresolved Targets)

Mapping Unresolved Targets for AA1400 data, mainly for power line data.

Type Scanner_Rieg|
MTA Data (]
Mapping Unresolved Targets (]

Tips:
This parameter aims to Rigel.
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14.3.4 [FOV Filtering])

Algorithm Principle:

Filter point clouds outside the FOV range.

As shown in the figure below: the red range is the field of view 90° area, the green range is
the field of view 120° area, if the field angle is set to 90° , the points outside the red range
will be filtered out; if the field angle is set to 120° , the points outside the green range will
be filtered out.

Algorithm Schematic:

90"\ _T120
Actual Performance:
Type Scanner_Livox
FOV Filter
FOV(®) 60.000

This setting is only valid for airborne radar data, the default value of AA450 is 60° , AU20 is
360° , and other devices is 120° . The larger the field angle, the larger the point cloud range.
The following figure shows the left set the field angle to 120° , the right set the field angle to
60°
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14.3.5 [3D Distance Filtering]

Algorithm Principle:

Determining the 3D distance minimum and maximum threshold will filter out points that are
not within range of the scanner's 3D distance. The 3D distance filtering origin is the center of
the laser and value is positive downwards.

Algorithm Schematic:

Actual Performance:

3D Distance Filtering is a default Selection, could be modified as individual lidar device type.

3D Distance Filtering (... [

Minimum 1.000

nnnnn

Maximum 100.000

14.3.6 [Intensity Filtering]

Algorithm Principle:

Filter out point clouds that are not within the setting range according to the grayscale value.
The parameter values can be modified as needed, with different default parameter values for
different laser types.

General point clouds with anomalous reflectivity can be filtered by intensity filtering.

Actual Performance:

Intensity Filtering
Minimum 1
Maximum 65535
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14.3.7 [Height Distance Filtering]

Algorithm Principle:

Filter out point clouds that are not in the elevation filtering range. The elevation filtering origin
is the laser center, positive upwards.

Algorithm Schematic:

Data Actual Performance

Height Distance Filteri... [ ]

Minimum -9gQ9Qq

Maximum aQaaaa N

By measuring the noise point above 100m from the point cloud, the range of the maximum
value can be set to [-100, -1] according to the flight height of 100m.
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Tips: Height Distance Filter is mainly determined according to the noise height and the

distance between laser and noise.

14.3.8 [ Noise Filtering]

Algorithm Principle:

Within the cover radius, if the neighbor points number is less than 5, the algorithm will filter
this noise. As shown in the figure below: the number of neighbor points within the radius d of
the yellow point is 1; there is no neighbor point within the radius d of the green point, so these
two points will be filtered out, and the red point within the radius d has 5 domain points, the
point will not be filtered out.

Algorithm Schematic:

. .
[ ] (o] ®
., & ©
.. ° [ ]
o]
Actual Performance
Noise Filtering (m) (]

Noise Distance Thre... 1
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If the jumping noise filter distance threshold is set to 1m, it means that the point is within a
sphere with a radius of 1m. If the number of neighboring points is less than 5, the point will

be filtered out. The following figure shows the comparison before and after setting the
jumping noise.

Tips:
Generally, flying spots can be filtered by jumping noise. If the point cloud is relatively sparse,

you need to increase the threshold appropriately. It is recommended to determine it larger
than the maximum point intervals, otherwise useful points will be filtered out.

14.4 Coloring Parameters

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

Mask File: 2023-03-22-083721/AUTOSOLVE/Cameral/Picture/Masklmage.jpqg |
Scanner Name Scannerl

Camera Name Cameral
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Coloring Parameters Description:

RGB Information Range: The default ranges 0~65535, or 0~255. color range determines
information storing space and abundance.

Remove unshaded points: Delete points which are not colored.

Filter Tower Shade: Default selection, it solve the problem that the tower color is assigned to
the ground when the power line data is colored (the option of the vehicle data is disabled),

the comparison diagram is as follows:

Trigger Filter Interval: This setting is only valid for MMS vehicle data, and the default value is
10m. When the on-board point cloud coloring is blocked by the front or rear of the car, this
parameter can be appropriately increased.

Cover Radius: This data is only valid for vehicle-mounted data. The default determination is
8.5m. When the MMS point cloud coloring is blocked by the front or rear of the vehicle, this
parameter can be appropriately increased.

Mask: Mask Tool works on MMS vehicle data; users are able to use it to make mask based on

a panoramic picture. Press Shift+Left Click to draw a mask.

Home Processing Reconstruction Tools Help

= & e A ™!
Data Copy Data Check Points Optimize CS Manager Mask

Utility Tools
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Drawing Illustration

Camera Selection It’s possible to select individual camera to colorize the point clouds.

Scanner Name Scannerl
Camera Name Cameral N
‘Cameral

(] Generate Result Report

Output Directory: G:/ProblemData/Andrei450 10Adjust/AdjustTask/Results . ]
| Batch Settings |
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14.5 Refine

Refine function allows selecting pioneer point next to GCP to refine point clouds to improve

absolute accuracy.

14.5.1 [ Mode 1: Refine POS(position only)]

Algorithm Principle:
This function refines position information in POS file, mainly applied on MMS vehicle data.

Algorithm Schematic

o

° L4 /.\ L4 ® o o 0 .@. ® & 0 4 0 0 0 0 0 0 .A. 9 '@ @ . eue * L J
A A —
- ‘—r‘ Y Y ; Y Y
0 400 600 500 %

0 ‘Reﬁne

000000000 ::::::::000000000dM¢ -
R
g

Distance threshold: 500  Smooth threshold: 50 . : control Point #:POS @ @ e :correctPOS

Actual Performance

@ Modell: Refine pos(refine position only)
Distance Threshold (m): |500.00 Smooth Threshold (m): (50.00

Correction Mode 1 Parameter Description

The distance threshold is set to 500m by default, and the smoothing threshold is set to 50m
by default. That is, when the distance between GCP is less than 500m, the position error value
of POS is calculated according to the error of adjacent GCP. When the distance between GCP
is bigger than 500m, it smooths the area in a 50m radius neighbor range of GCP.
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14.5.2 [ Mode 2: Refine POS(position and attitude)]

Algorithm Principle:
This function refines position and attitude information in POS file. It embeds GCP coordinates

to solve POS along with attitude from INS, and position from GNSS. It applies on strip MMS

vehicle data.
Algorithm Schematic
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¥ B

moothing
I \‘\ L~ 1 7,_7_‘;“"'"\\

POS Error
% N
\\

)
]
)
'
’
POS Error
LN

POS Error

GNSS Measurement Outage Interval

14.5.3 [ Mode 3: Refine Points Cloud (Based On near control point

error)]

Algorithm Principle:

Sampling neighbor GCP errors to correct points. It applies to polygon plain area or urban area
with enough GCP. Need to determine smooth distance. The outward expansion distance of the
GCP convex hull boundary line, from the GCP convex hull boundary line to the outward
expansion boundary line gradually tends to 0. The default value is 50 meters, that is, the
boundary line of the GCP is expanded by 50m, and the boundary line from the boundary line
of the GCP to the 50-meter boundary line that is expanded gradually tends to 0. If the error of
the GCP is large, the value can be appropriately adjusted to make the correction amount of
the expanded point cloud transition smoothly.

Algorithm Schematic:

l Refine

® o ® & & o o ® o o
H_%_H_} %’—/
250m <500m {:} 250m 500m
® Low-accuracy POS Correct POS Q Contorl Point Distance Threshold: 500m

Actual Performance:
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B Model3: Refine pointcloud(base on near controlPoint error)

Smooth Distance (m): [50.00

14.5.4 [Mode 4: Refine Points Cloud (Point Cloud Overall Offset) ]

Algorithm Principle:

The overall rotation offset of the point cloud is applicable to the scene where there is a relative
position offset between the GCP and the point cloud. When using this algorithm, try to ensure
that the GCP cover the survey area and are evenly distributed.

Algorithm Schematic:

>
Ny

—
~

\———_

=

\

w;i\

Actual Performance:
Before correction, the GCP is 100cm away from the point cloud. After Mode 4, the GCP is on

the point cloud. The figure below is the comparison before and after Mode 4.
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14.6 Adjust

When the point clouds between different airways are layered, the error between point clouds
can be eliminated through adjustment. According to the data type, the adjustment can be

divided into airborne adjustment and vehicle-mounted adjustment.

14.6.1 [ Adjust airborne data}

Project Name Adjustment Data
@@2023-04-05-AU10_powerline /Scanner1

Block Size(m): (100,00

Change Position @ Change Attitude

=] Grid Size(m):

Trajectory File

0.30

20230405_132406506.Pos

Change Position And Attitude

OK

Cancel

Parameters Description:
Block Size:

The airborne adjustment divides the point cloud into blocks according to the block size, the
unit is m, and the default value is 100, that is, the point cloud is divided into 100*100 point
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clouds according to the plane position. The larger the value, the fewer block point clouds, the
faster the adjustment efficiency, and the worse the adjustment effect; the smaller the value,
the more block point clouds, the slower the adjustment efficiency, and the better the
adjustment effect. Maximum setting is 150m.

Grid Size: It is a resampling size, this parameter is used for point cloud thinning, the unit is m,
the default value is 0.3, that is, all points in every 0.3m cube are thinned to 1. The larger the
value, the more the number of thinned point clouds, the faster the adjustment efficiency, and
the worse the adjustment effect; Low. Maximum setting is 1m.

Adjustment mode: there are 3 modes: change position, change attitude, change position and
attitude. Attitude adjustment only is selected by default in the airborne adjustment parameter
interface. When the error between flight strips is small, you can select only attitude
adjustment mode, which has high efficiency and the effect can meet the requirements; when
the error between flight strips is large, It is recommended to select the adjustment position
and attitude, and the adjustment effect is good. It is not recommended to select only the
adjustment position mode for airborne adjustment.

14.6.2 [Adjust vehicle-mounted data]

Project Name Adjustment Data Trajectory File Data Correctness

@@2022-09-06-122041  /Scannerl 20221128_223753330_correct.Posl OK

Block Time Interval(s): Grid Size(m): Smooth Time(s):

(O Change Position () Change Attitude ® Change Position And Attitude [ ] Adjust Selected Time Areas

| oK | | Cancel |

Parameters Description:

Block Time Interval: MMS divides the point cloud into blocks according to the set interval, the
unit is s, and the default value is 5s, that is, the original point cloud will be divided into pieces
of point cloud data according to 5s. The larger the value, the fewer block point clouds, the
faster the adjustment efficiency, and the worse the adjustment effect; the smaller the value,
the more block point clouds, the slower the adjustment efficiency, and the better the
adjustment effect.

Adjustment mode: Itincludes 3 selections: change position, change attitude, change position
and attitude three modes. The vehicle-mounted adjustment parameter interface defaults to
the adjustment position and attitude. The adjustment effect is good, but the efficiency is slow.
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The vehicle-mounted adjustment can also be selected to only adjust the position. The
efficiency is high, but the effect is worse than the adjusted position and attitude. It is not
recommended to use the vehicle Adjustment Select the adjustment attitude mode only.
Smooth Time: The unitiss. According to the smoothing time, the point cloud at the beginning
and end of the time period is selected for smooth transition, so as to ensure that there are no
faults in the point cloud of the adjustment part and the edge part of the point cloud that has
not been adjusted.

Selection Range: When checked, only adjust the point cloud within the time range of the
selected trajectory. It can be applied on batch projects.

14.7 Reconstruction

14.7.1 [AT])

Scene

Gty [

POS Accurancy
Plane Accuracy(m): [0.050 Height Accuracy(m): [0.050

[ oK [ cancel |

Parameters Description:

Scene: Select the scene according to the data type. The scene is divided into three types: town,
mountain and plain. The number of connection points extracted by the software is different
when the scene type is different.

POS Accuracy: Set the accuracy of plane and elevation when solving, the default is 0.05.
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14.7.2 [pom]

Data Source
[ Lidar Image

Mode Settings
© High Efficiency It can quickly generate results, and the effects of buildings, water areas and so on in the results are general.
() High Quality It takes a long time to output good and high-quality results.

Scene Settings

POS Accurancy
Plane Accuracy: [0.050 Height Accuracy: [0.050

DOM Settings
() Adaptive Resolution

© Custom Resolution (m): 0.05

Qutput Path: _G:/ProblemData/Andrei450 10Adjust/AdjustTask/Results [

[ OK [ Cancel |

Parameters Description:

Data Source: Select according to the corresponding data, where the laser data source is only
optional in the high-efficiency mode, and the image data source is mandatory.

Mode Setting: Contains two modes of high efficiency and high quality. High efficiency
generates orthographic speed quickly, but the effect is poor. High quality generates
orthographic speed slowly, but the effect is better.

Scene: Contains 3 scenes of town, mountain and plain, select according to the actual data
scene type.

POS Accuracy: The allowed range of accuracy.

DOM Setting: Select Adaptive Resolution, the software will automatically calculate the
resolution of the orthophoto, if select Custom Resolution, the software will output the
orthophoto according to the set resolution;

In general, CoPre can export three different DOM results, depends on used data source and
process modes:

Result 1: Select both Lidar and image as the data source, and the default is only the high-
efficiency mode, which can get a quick DOM result.

Result 2: Select image only as the data source and use high-efficiency mode. This way can also
quickly generate a quick DOM result, but the quality is relatively poor, and it is only suitable
for non-urban areas.

Result 3: Select the image as the data source and use high-quality mode. This way need finish
AT first then do can final DOM processing, so the output effect is good, and the quality is high,
but it takes longer time.

| 2023-11 Page | 158



CHCNAV

Mode 1 2 3

Points Cloud &

Data Source Images Images Images
Solving Mode Efficiency Quality Quality
Time Medium Short Long
Scenarios All Non-Urban All

. . ) Quality of Water
Need point cloud Quality of texture is o
Shortage and vegetation is
data. not good
not good

Tips:

Generate DOM based on AT is mode 3 above.

14.7.3 [3D Modeling]

Data Source

Lidar Image
Mode Settings
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
(O Custom Tile Size (m): [100.00 =] Confirm ] Predicted memory usage: 0.0 GB.

() Output DOM

Output Path:  D:/CopreWorkSpace/AA450 SampleData/Results [ e

[ OK || Cancel |

Parameters Description:

Data Source: Select data according to project. LiDAR data is optional.

Mode Setting: Mode Setting includes high-efficiency and high-quality modes, the high-
efficiency generation model is fast, but the effect is poor, and the high-quality generation
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model is slow, and the effect is better.
Process Mode: Supports two processing modes.

Single Mode: Modeling on 1 PC;

Cluster Mode: Modeling on multiple PCs within a local area network.
Tile: There are two options: Adaptive Tile Size and Custom Tile Size. If use Adaptive Tile Size,
CoPre will automatically calculate the appropriate tile size according to the remaining memory
of the computer; If use Custom Tile Size, user need configure a custom value then click Confirm
button, and CoPre will automatically calculate a predicted memory usage based on tile size.
Note, the estimated memory usage should be less than 60% of the computer memory.
Output DOM: It will output DOM simultaneously with model.

Tips:
There are 2 modeling methods at AT node like below:
Method Method 1 Method 2
Points Could &
Data Source Images
Images
Mode Efficient Quality
Time Cost less more
Scene All Scene
Shortage Distortion on water and vegetation
o Higher
Advantage Efficient
Completeness
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