User Manual

Version V1.1-20240913

Tersus Geo Office 2
User Manual

©2024 Tersus GNSS Inc. All rights reserved.

4

Sales enquiry: sales@tersus-gnss.com

Technical Support: support@tersus-gnss.com

More details, please visit www.tersus-gnss.com



mailto:sales@tersus-gnss.com
mailto:support@tersus-gnss.com
http://www.tersus-gnss.com

TE’Rsu) S .
\ GNSS Tersus Geo Office 2 User Manual V1.1

Revision History

Revision Description Date Owner
1.0 Issued for Release 2024/01/22 ZCG
Added GNSS, Roads, Point Clouds, etc. 2024/03/05 ZCG

1.1 Modified Coordinate System, GNSS Import, GNSS
2024/09/13 ZCG

Adjustment, etc.




Tersus Geo Office 2 User Manual V1.1

Catalogs
ReVISION HiStOrY ......oic i sssr s sn e ssnr s smn e e e smmn e e s s mmn e nnas i
L0 1 - 1o Yo L= iiii
Tersus Geo Office 2 User Agreement...........cccccvvvcccemrmrnnsssssmresssssssssessssssssssssesssssnsenes 1
O T 4
T INEFOAUCTION .. 5
1.2 INSTANIALION ... 6
1.3 MaiN INLEITACE ... 7
2, QUICK Start........occceiiiimiiinr i ——————— 8
2 B LT o o] =T SRS 9
2.2 Edit Coordinate SYStEM .......coiiiiiie e 10
2.3 GNSS POSt ProCeSSING .......vviiiiiiiiiie ettt a e e 11
2.4 Road Data Editing .......c.eeeieieiiiiiie et 14
2.5 Point Clouds Data ProCeSSiNg .......ccoiiuiiiieiiiiiieieeesiiiee e e e eseee e st e e e e e snnaeea e e 16
B TR 1T 19
R Tt I LT o o[~ PR SUPRRR 20
B0 @ o= o < 1 o 1TSS 21
3.3.8AVE & EXPOIt ...t a e 21
G I (o)< o2 1Y =g =T = S 21
3.5 EXIt SOfWAIE ... s 22
S o o= o 23
o I e (o [=Tor 1V F= T P= o [=T 0 0 1= o | SRR 24
4.2 Coordinate SYSIEMS .....cccueiieiiie et ee et e e e s 24
G I N WY T o o[ o R 27
S Y=Y 1 (1T 1= S 27
ES TR T 29
5.1 SEIECE ... 30
5.2 SCBNE ...ttt 30



Tersus Geo Office 2 User Manual V1.1

B5.83 EArth VIBW ...t 31
5.4 MEASUIEIMENT ......oiiiiii ittt b e e e esnn e e 31
5.5 WINAOWS ...ttt st ennne e 32
6. GNISS ... 33
LT B 1 4] o To ] o SRR UOR 34
5.2 BASEIINES ... s 39
B.3 AQJUSTMENT ... e e e e e st e e e e e a e aaeans 43
6.4 Lists and Charts .........oooiiiiiie e 47
LSRR J =] 0 To] o SRR RRROPPP 52
A 5 T T S 56
7.1 ROAA FilE ..t 57
422 5o = To [ = T | o SRS 58
7.3 Data LiStS ....eeieiiieiieei e 62
A 3 07 (10 - o] o P 64
7.5 3D VIBW ..ottt 65
8. POINt ClOUMS ......cceeiirrii it 66
8.1 POINt ClOUAS FilE ..o 67
8.2 LAS SOUICE Fle ...ttt 68
8.3 DAtASELS ...ttt e 68
8.4 Datasets Edit.........coocuiiiiiiiiiiiii e 70
8.5 Datasets Operation ... 72
9. TOOIS ..ttt 73
9.1 Coordinate SYSIEMS ......ciiiiiiiiiie et e e e e e e e e enrree e e e e enes 74
0.2 ANEEINNAS ...t 77
0 ST o o o SRR 78
1 T =Y 40 011 o oY 79
12, File FOrmat.......oooiciiineiinniii s s s s sne s 80



Tersus Geo Office 2 User Manual V1.1

Tersus Geo Office 2 User Agreement

Copyright © 2024 Tersus GNSS Inc.
CAUTION! Please read this notice carefully before using software. Use of Tersus Geo Office 2

software indicates acceptance of the terms and conditions of the User Agreement.

Thank you for using Tersus Geo Office 2! This agreement is a legally binding contract between
Tersus GNSS Inc. and you regarding the user of TGO 2. Please read all the terms and conditions
listed in the agreement carefully. Use of TGO 2 indicates that you have agreed to accept all of the
terms of this Agreement. If you have any questions about the content of the terms of this
Agreement, please contact Tersus GNSS Inc. If you do not agree to any of the terms and

conditions of this Agreement, please do not proceed with the subsequent operations.

1. License

Tersus provides users with free licenses for Tersus Geo Office 2 and related materials, for the
purpose of product needs and improvement, when users use Tersus products. Tersus does not
guarantee that the free license will not be changed. The license fee will be calculated according

to the price published on Tersus official website www.tersus-gnss.com. Before you pay the license

fee as agreed, Tersus will reserve the right not to provide you with TGO 2 and related materials.
Without the permission of Tersus, users are not allowed to resell it to a third party or use TGO 2
and related materials to obtain income through other means in any way.

2. Proprietary Rights

The user agrees that TGO 2 and related materials shall belong to Tersus, and Tersus retains
exclusive ownership of the trademarks and service marks represented by its company name and
logo and all of the documentation related. The user agrees that all technologies, algorithms and
processes contained in TGO 2 constitute commercial secrets, and the user will protect them. User
may not reverse engineer, decompile or disassemble the software, nor alter images used in the
software and the documentation. The user are not allowed to copy, modify, and reproduce
relevant information, no matter it is modified or translated into another language, unless the
permission of Tersus is obtained. The user agrees that if the user violates this agreement, he will
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be liable for damages determined by the court.

3. Customer Service

According to the situation of users using TGO 2, Tersus will continue to add features, improve
performance and experience. Although it is the Tersus’s customary practice to provide reasonable
assistance and support in the use of Tersus products to customers, Tersus shall not be obligated
to any user to provide technical assistance or support through this agreement, and may at
Tersus’s sole election charge a fee for customer service.

4. Update Policy

Tersus may regularly or irregularly, update TGO 2 to add functions or fix issues. Tersus is not
obliged to provide updates or modifications to any user, nor do we guarantee that that updates
or modifications are fully in line with expectations.

5. Disclaimer

Tersus will try best to make that the function of TGO 2 run normally and the data calculation is
correct, but Tersus does not guarantee that all functions of the software meets the expectations,
the data calculation is correct and the stability of the software runs stably. Tersus and distributors
will not be liable for any indirect, special, incidental, consequential or exemplary damages caused
in any way.

6. Termination

This agreement is hereby terminated by mutual agreement or by any breach of any one or more
provisions of this agreement by either party. In such cases, all rights of Tersus shall remain in
force and effect. Any protected information data of user maintained on database shall upon
notice to the user and at the discretion of Tersus may be destroyed.

7. Copyright

Tersus Geo Office 2 and related materials (including, but not limited to, any images, photographs,
animations, video, audio, music or text incorporated into the software), and all intellectual
property rights associated with it, whether exists in a tangible media or in an electronic media is
owned by Tersus. You may not remove or alter any trademark, logo, copyright and other
proprietary notice in or on the products.

8. Other

Tersus has the right to amend all the contents of this agreement and product policy, and the right
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to interpret them within the scope of law.

This agreement will be effective once it is published, and Tersus has the right to modify the
content of the agreement at any time, and the modified results will be published on the Tersus
website. If you do not agree with the modifications made, you have the right to stop using TGO 2.

If the user continues to use, it is deemed that the user accepts the modifications.

The conclusion, implementation and interpretation of this agreement and the settlement of
disputes shall be governed by the laws of China and subject to the jurisdiction of the Chinese
courts. If any dispute arises between the parties regarding the content of this agreement or its
implementation, the parties shall try to resolve it through friendly consultation; if consultation

fails, either party may file a lawsuit in the court where Tersus GNSS is located.
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1. Overview

® Introduction

® |nstallation

® Main Interface
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1.1 Introduction

Tersus Geo Office 2 is a desktop data processing software based on Windows OS,
designed by Tersus GNSS Inc. and all right reserved. Tersus Geo Office 2 (hereinafter
referred to as TGO2) has various functions, covering multiple business modules for
professional users, supporting GNSS post-processing, online and imported basemap
display, road design and inspection, RTK project processing and point clouds data

processing.

Main features of TGO2 software:

® Projects, coordinate systems and antennas management.

® Basic view operation, 3-demensionalized display and tool measurement.
® GNSS static data post processing.

® Stop and Go data post processing.

® Road design data import, editing, and visualization.

® Tersus Nuwa projects import and data processing.

® Point clouds data editing, DTM generation and earthwork calculation.
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Figure 1.1 Tersus Geo Office 2
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1.2 Installation

Installation process:

1. Click on the TGO2 software .exe installation package to enter the installation program.
2. Click and select the installation directory to begin the installation. If there is an older
version, the old version will be uninstalled first.

3. Click on the TGO2 icon on the desktop or in the start menu list to enter the software.

TERSUS Geomatics Office 2

version: 0.2 build: 60

TE@S Right To The Point
\_/GNSS

Figure 1.2 TGO2 Startup Interface
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1.3 Main Interface

After launching TGO2 software, the interface of the software is shown in the figure below.
The historical projects are displayed in the Project Manager list. Click on the project in the

list to open it directly, create a new project or click to open other local project files.

S Tersus GeoOfice2064)TESTgo2 | 2| || [ [=

File | Project | View | GNSS  Roads PoiniClouds | Tools Support

5 New Manage Projects ProjectName: GNSS_demo_import
= CreaonTime: 2023-12-18 15:05:18
Qeen 5 D/DocumentsTG02/2023_12_05_11_14_4712023_12_05_11_14_471g02 ®» @ emAdTIvg oA,
'DDocumentsITGO2/GNSS_demo_ImportGNSs._ demo_importigo2 » @
B sae 5 D:Documents/TGOZGNSS._demo_baseline/GNSS_dem_baselne 502 » @
— ¥ D/Documents/TGO2IR0ad_demo/Road_demo1go2 » @
% D:Documents/TGOZpointcoud_demorpoincioud_demolgo2 ® @
X Close
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3 ProjectManager
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Figure 1.3 Projects Manager Interface

After opening a project or clicking other menu bar tab buttons, it will jump to the main
interface of the software, as shown in the following figure. The main interface is generally

divided into five parts: title bar, menu bar, work space, view section and property window.

S Tersus GeoOffce2064)TESTIgo2 | 2|6 (| [= —|la|x
File | Project | View | GNSS  Roads  PoiniClouds | Tools Support

» w2 © (Bl & & | B [Evero

ope ew | & Canransss | mport ot | imprtiiap | o Cade | mportReaa | Code eran

Wk space ” Propetes
@ Testgee

North : 356.5286 East : -601.2643

Figure 1.4 TGO2 Main Interface
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2. Quick Start

® New Project

® Edit Coordinate System
® GNSS Post Processing
® Road Data Editing

® Point Clouds Data Processing
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2.1 New Project

Click File menu, click [New] button, enter the project name or use current time as the

default name, select the directory, click [OK] to create a new project.

e Tersus Geo Office 2064 TESTIgo2 || I | (W] [:=

File | Project | View | GNSS  Roads  PoiniClouds | Tools Support

5 New New Project
™ Open
ProjectName: [2024_01 22 14 _05_43 c
Bsove Project Locatin: ~[D/Documents/T602
Coordinate System:
B epon

Company
Suneyor

= Descripton:
|5 Project Manager L3

Figure 2.1 Quick Start - Create New Project

When creating new projects, select none coordinate system, or select from drop-down list.
If there is no coordinate system that meets the requirement in the list, click [...] to open the
coordinate system manager. Select the coordinate system in the predefined list or

customized list, click [Add] to add it to the selectable coordinate system list on the left.

& Coordinate Systems x

Coordinate Systems List Coordinate Systems Library

Parameters | TestTool Builder
Name:

Groups New Delete 7 %
Ellipsoid Projection Plane Adjustment Height Fitling Geoid
CGCS2000 ~ [ Predefined = - - ——
s L v §F Africa Mame: Transvers_Mercator
» B America S
% Add . : i Parameters
i Afghanistan
¥ Armenia
7 rzerbaijan
i~ Bahrain
i Bangladesh
&~ Bhutan
&7 Brunei
> Down i~ Burma
v cambodia
~ & China
| BJ54
|| XiAng0
LI Tianlinz000
@) Remove [1 HKWGsa4
Ll HK1980
[1 HKk80
LI Penghu Island

Unit
DDMMSS

DDMMSS

2 Up

Name New Delete Save Cancel

Figure 2.2 Quick Start - Coordinate System Manager
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2.2 Edit Coordinate System

Click Project Menu after opening a project, click [Coordinates] to check or edit the
coordinate system parameters of the current project. Edit the local ellipsoid and datum
conversion parameters in Ellipsoid. Edit the projection and parameters such as central
meridian, false north, false east in Projection. Select geoid model file in Geoid.

= Coordinate System Setting X

Coordinate System: | CGCS2000 -

Ellipsoid Projection Plane Adjustment Height Fitting Geoid

Name: Transvers_Mercator v
Parameters:

Name Value Unit
Origin Lat 00°00'00.000000°N DODMMSS
Central Meridian 121°00'00.000000°E DDMMSS
False North 0
False East 500000
Scale 1

Apply OK Cancel

Figure 2.3 Quick Start - Edit Coordinate System

Switching the coordinate system by selecting it directly from the drop-down list is also
allowed. If there is no coordinate system that meets the requirement in the list, click [...] to
open the coordinate system manager. Select the coordinate system in the predefined list

or customized list, click [Add] to add it to the selectable coordinate system list on the left.
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2.3 GNSS Post Processing

Click GNSS Menu, click [Import] and select GNSS files in RINEX format or TRS format to
import. The workspace on the left will show the imported data, containing stations,

baselines and loops. The view interface will show the location of stations and baselines.

S Tersus Geo Ofice 2 (64) GNSS_demo_importigoz || 6| || = —|la|x
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Figure 2.4 Quick Start - GNSS Data Import

Click [Files] under the GNSS TAB to display the information of files in a list. Click an file,
and confirm or edit the station name, receiver information and antenna information of the

corresponding station if the properties window on the right.
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= [ooN 7 | 51808132139 30 Static DR 2 1 2023-05-1907:22:14  04:54:13.000 Ant Bottom 1894 1894 Unknown ADVNULL. Unknown A JAntenna
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- Messureto hnt Bottan -
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- e
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Figure 2.5 Quick Start - GNSS Data Edit
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Click [Process] under the GNSS TAB to perform baseline processing. Baselines in the

view will be highlighted, indicating the baselines have been processed. Click [Baselines]

under GNSS TAB to display the detailed information of the baselines in a list.

Tersuus Geo Offce 2 (64) GNSS_demo_baselinetoo2 | E2 e (B —|o][x
Fle  Project | View | GNSS | Roass | PomiClouds  Tools Support
y o BStes |fLoops |=Residual
Import Process Adsiment B Baselines | EFiles ||=Time Chart | | Reports,
Work Space View | GNSS X
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14 BL_30(51808130129C30.230
T BL_21[51608122126020.230 n Bl sase | A2 DN Fied | 004000000 4 | 88  Passed | 20206 00042 14213 00085 421188 0004 488203 | Yes
g BL_32(51808132130C28.230 B2 sate | A PL Fied | 005000000 66 | 74 | Passed | 458837 00048 359408 00051 555305 00032 04tz | Yes
BL_33(51808134133C41230
» (G Loops ez swe | A2 | DR Fied | 005000000 25 | 1 | Passed | 670383 00021 14702 00051 21857 00045 620045 | Yes
5 B2 sac | a2 DB Fied | 005000000 36 | 122 | Passed 12843 00078 278548 00084 65477 00084 sts | ves
B2 sae | a2 77E Fied | 005000000 3261 | 65 | Passed 201 00023 08148 00042 61034 00028 64984 | Yes
7| B2 sae | DN PL Fied | 042000000 67 | 99 | Passed 658838 00053 s0.1627 00085 15179 00047 82903 | Yes
) B2 sae | DN DR Fied | 043100000 85 | 104 | Passed | 872307 00054 29182 00154 349501 00099 %32 | Yes
19 B2 sac | DN DB Fied | 041800000 114 | 113 | Passed | 340665 00101 134704 00168 aasez 00125 08920 | Yes
2 B2 sase | on 7778 Fied | 030000000 | 2449 | 19 | Passed | 219976 00123 12701 00191 49201 00131 553021 | ves -

If the baseline can not get a fixed solution, or the RMS value

Figure 2.6 Quick Start - GNSS Baselines

in the baseline processing

result is large, select the baseline and right click on [Residual Plot]. Click the satellite or

click [Previous] and [Next] to display the residuals of each satellite. According to the

residuals, set the satellite unused, or draw a box to delete part of the observation data of

the satellite and re-process it to get a more accurate result.
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Figure 2.7 Quick Start - GNSS Baseline Residual Processing
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After the baselines processing is completed, start network adjustment next. If there are
control points, click [Sites] and select control points in the list, click [Constraint] in the right
properties window, select WGS84 Constraint or Local Constraint and enter the constraints

coordinates, then the known points in the sites list will be labeled.

,,,,, - 8 x
Fie | Projoct | View | GNSS | Roads | PointClouds | Tools | Support
5 5 = s o > = s [Evewproea || 1=
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Figure 2.8 Quick Start - GNSS Constraints

Click [Adjustment] under the GNSS TAB, select [Auto] to perform adjustment according to
the constraints. Click [Report] to open and view the report in browser, or click [Reports]

under GNSS TAB and select other reports from the drop-down menu to open.

<= Adjustment *
1 4
® Auto o]
3 Configuration
7 Manual - Free Metwo fjustment 4
E Manual - 3D Constraint 1
Adjust
Manual - 2D Constraint +* Height Fitting
| Free Network Adjustment Report Report
Constraint 3D Adjustment Report
Directory
Cancel

Auto: Automatically adjustment based on constraints
Manual- Free Adjustment. No need for constraint points.
Manual - 30 Constraint At least 1 constraint point in local system or in WGS84.

Manual - 2D Constraint At least 1 constraint point in local system

Figure 2.9 Quick Start - GNSS Network Adjustment
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2.4 Road Data Editing

Click [New Road] under the Roads TAB and enter a road name to create a new road, or

click [Import] and select a local road file in .trd format to import.

Mame: Test

0K Cancel

Figure 2.10 Quick Start - New Road

Click [Alignment] under the Roads TAB, input the starting point parameters of the road in
properties window on the right side, and input the center line parameters in the road
design window at the bottom in Intersection Method or Elements Method. After inputting,
the graph of the alignments corresponding to the inputted parameters will be displayed in

the view window.

S Tersus Geo Ofice 2 (64)Road_demotgo2 || i ||| := —|la|x

Clothiod Cal || U-Curve Cal | OvalLine Cal | | 3D View
Sean |

Elements Method: Intersecton Method ~

ST 00000 00000
2p1 100,0000 00000 50 20 2 o 0 60'1910340017358"  60°19'10.340017718"
3p2 100,0000 200,000 50 20 2 0 0 131°3003361235485°  131°3003361235634"

4END 200,0000 2000000

North : 116.0857 East : 1621265

Figure 2.11 Quick Start - Road Alignments Parameters Editing
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Click [Equations], [Vertical], [Cross Section] and other buttons under the Roads TAB to

input the parameters of the road and display the corresponding graphics.

5+ Tersus Geo Office 2 (x64) Road_demo.go2 B = (» = —||a][x
File  Project | View | GNSS | Roads | PoiniClouds | Tools Support
import | [ Algnment [~ CrossSection [|) Widening | # Structures | Siopes %« Controls | 7 Chainage List | T Intersection List ~ t
New Road | [Er Export | [~ Equations [ Vertical 4 SuperElev | > Cone Slopes || Slopes Liv | || RedLines | T} Coordinate List | T Elements List | | Glathiod Cal | U-Curve Cal | Oval Line Cal | | 3D View
saa]
Work Space EETT o [P— Properties e
- i-‘;u;;::;“umtﬁ . % A Road Propeties
& demo_road ® . Road demo_road
Prec K
Start Chainage(m) 0
XOfisetim) o
Y ofsetim) o
Interval(m) 20
etml e W o iw
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Cross Section X
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e .
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3Cicetane 3 o 0 A False. 3 Cyoletane 3 0 0 Bl False
4 <4
| |[setasrion nsert Delete Up Down insert Delete Up Down setasten oo

North : 2663318 East : 721724,

Figure 2.12 Quick Start - Road Cross Sections Parameters Editing

Click [Coordinate List] to check the edited road coordinates. Click [3D View] to view the
edited road graphics. Then click [Export] to export edited road in .trd format and send it to

Tersus Nuwa App to stake the road on field.

= Coordinates of Points List = o x

Coordinates of Points on Centerline and Sideline List

% Chainage(m) Chainage oCen N (m) E(m) Sic eight (m)  Si eight (m)  Azimuth (DD MM §S) Note

Centerline 0 0.0000

Driveways 10 00000  -10.0000  -0.2000 -0.2000
Green Belt 11 0.0000 -11.0000 0.8000 0.8000
1 K0+000 Cycle Lane 14 0.0000  -14.0000 -0.2000 -0.2000 0°00°00.000000206"
Driveways 10 0.0000  -10.0000  -0.2000 -0.2000
Green Belt 11 0.0000  -11.0000 0.8000 0.8000
Cycle Lane 14 0.0000  -14.0000  -0.2000 -0.2000
Centerline 0 20.0000 0.0000 |-1.0000 -1.0000
Driveways 10 20.0000 -10.0000  -1.2000 -1.2000
Green Belt 11 20.0000 -11.0000  -0.2000 -0.2000
2 K0+020 Cycle Lane 14 20,0000 -14.0000  -1.2000 -1.2000 0°00"00.000000206"
Driveways 10 20.0000 -10.0000  -1.2000 -1.2000
Green Belt 11 20.0000 -11.0000 |-0.2000 -0.2000
Cycle Lane 14 20.0000 -14.0000  -1.2000 -1.2000
Centerline 0 396805 0.0000  -1.8840 -1.9840
Driveways 10 39.6805 -10.0000 -2.1840 -2.1840
Green Belt 11 39.6805 -11.0000 -1.1840 -1.1840
3 K0+039.6805 Cycle Lane 14 39.6805 -14.0000  -2.1840 -2.1840 0°00'00.000000206" P1_ZH
Driveways 10 39.6805 -10.0000 -2.1840 -2.1840
Green Belt 11 39.6805 -11.0000 -1.1840 -1.1840
Cycle Lane 14 396805 -14.0000 -2.1840 -2.1840

Figure 2.13 Quick Start - Road Coordinates
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2.5 Point Clouds Data Processing

Click [New Clouds] under the Point Clouds TAB, to create a new point clouds data first.

+# Create Points Cloud =

name: [test
Create Cancel

Figure 2.14 Quick Start - Create Point Clouds

Click [Edit Clouds] to open the Point Clouds windows. Click on the Las source files [+] to

select one or more .las files to import.

«=  Tersus Geo Office 2 (x64) pointcloud_demo.tgo2 B i » =

File Project View GNSS Roads Point Clouds Tools Support

E> v

MNew Clouds Edit Clouds

[ Poimt Clouds File |

Work Space B | yiew | PointClouds X

¥ 4 pointcloud_demo.tgo2 :

~ & Point Clouds AR
&5 demo B®
Las source files *
name delete

ppk_cloud_3_colorized.las ]
ppk_cloud_2_colorized.las [0}

Figure 2.15 Quick Start - Point Clouds LAS Files Import
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Click on the Datasets [+] and check the attributes column of the LAS files, enter the name

and wait for the data import of the checked attributes to complete.

== Create Mew DataSet X
Source Las Files Columns
ppk_cloud_2_colorized las V| Location =
v ppk_cloud_3 colorized las V| Color
Intensity
ReturnMumber

MNumberOfReturnsGivenPulse
ScanDirectionFlag
EdgeOfFlightingLine
Classification

ScanAngleRank

UserData

PointSourceld

GpsTime

name Eﬁemo SelectAll -_ Clear Selection

0K Cancel

Figure 2.16 Quick Start - Point Clouds Datasets Import

After successful import, the view interface shows the point clouds graph. Use the mouse
wheel to zoom, the left mouse button to adjust the view angle, and the right mouse button

to move.

5 Tersus Geo Office 2(:54} poinicloud._demoiga2 U EIIES

Fle  Prosd  Vew  GNSS  Rosds | PoniClouss | Tools | Support

&

Naw Clouds | Edit Clouds

View | PointClouss X Propeiss

Window
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name. asiste
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Eat Renams Gapy
show name asete
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Figure 2.17 Quick Start - Point Clouds Display
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Select the item in the datasets list to Sample, Mesh, Split. Or click [Edit] for marking,

selecting, earthwork calculation or other operations.

= Edit DataSet — O b4

Marks K mark(double click on point)

remove mark remove the point
Select | add selector cancel selector
remove outter remove inner

Volume WVolume

Close

Figure 2.18 Quick Start - Point Clouds Data Editing
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3. File

® New Project

® Open & Close

® Save & Export
® Project Manager

® Exit Software
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3.1 New Project

Click File menu, click [New] button, enter the New Project interface.

Project

Name

Project

Location

Coordinate

System

Company
Surveyor

Description

Figure 3.1 New Project Interface

Enter new project name, default use the current time as the name, click

refresh button C to refresh the current time display.

Enter or click to select the local path for new project.
Select the coordinate system from the drop-down list for new project, or

click to add more coordinate systems to the list in the
Coordinate Systems tool to select. Please refer to section 9.1 for the
operation of Coordinate System tool.

When creating the new project, if you select none as the coordinate
system, the software will automatically create a coordinate system with the
name of WGS84, which uses WGS84 as the ellipsoid and Transverse
Mercator as the projection after importing GNSS data.

Company information for new project, non-required fields

Surveyor information for new project, non-required fields

Description information for new project, non-required fields
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3.2 Open & Close

Click File menu, click [Open] button, select the .tgo2 project file in the local path to open. If
a project is currently opened, close the current project first then open another project.
Click File menu, click [Close] button, to close currently opened project. If no project is

opened, the button can not be clicked.

3.3 Save & Export

Click File menu, click [Save] button, to save currently opened project.
Click File menu, click [Export] button, select the local path to export currently opened
project to another path.

If no project is opened, the buttons can not be clicked.

3.4 Project Manager

Click File menu, click [Project Manager] button, to display the list of projects.

= Tersus Geo Office 2 (x64) - o x

Fie | Project | View | GNSS | Roads | PoiniClouds Tools | Support

WoNew Manage Projects

 0pen

W, D/Documents/TGO2/GNSS_demo_importiGNSS_demo_importige2

% D/DocumentsTGO2/GNSS_demo_baseline/GNSS_demo_baseline 902

% DJDocumentsTGO2R03d_demoiRoad_demo.igo2

% 0D G02lpointcior

ud_demotgo2

[ 60212023 _12_20_17_86_5512023_12_20_17_56_551g02

[3 Project Manager

024_02_05_14_43_3012024_02_05_14_43_30.1902

[ 602/2024_02_05_17_27_2412024_02_05_17_21_241g02

LR 28 B B8 BN 2N B BN AN J
e eeeeeeoe e

\entsTG0212024_02_20_13_40_0912024_02_20_13_40_09.1902

Figure 3.2 Project List Interface

Click project in the list to show the project information on the right side.

Double click project in the list to open the project.

Click the folder icon » in list to open the folder where the project data is located.
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=

Click the delete icon in list to remove the project from the list or directly delete the

project folder and all data of the project.

3.5 Exit Software

Click File menu, click [Exit] button, to close the currently opened project and exit Tersus

Geo Office 2 software.
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4. Project

® Project Management
® Coordinate Systems
® Nuwa Project

® Settings
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4.1 Project Management

Click Project menu, click [Open] button, select the .tgo2 project file in the local path to
open. If a project is currently opened, close the current project first then open another
project.

Click Project menu, click [Save] button, to save currently opened project.

Click Project menu, click [New] button, to jump to new project interface.

Click Project menu, click [Export] button, select the local path to export currently opened
project to another path.

Click Project menu, click [Information] button, open the project information dialog,
displaying project name, creation time, modified time, company, surveyor, description and

other information, of which the company, surveyor and description can be modified.

4.2 Coordinate Systems

Click Project menu, click [Coordinates] button, open the coordinate system setting dialog,
displaying coordinate system and parameters of the current project.
<= Coordinate System Setting *

Coordinate System: | CGCS2000 -

Ellipsoid Projection Plane Adjustment Height Fitting Geoid

Name: Transvers_Mercator v
Parameters:

Name Value Unit
Origin Lat 00°00'00.000000°N DODMMSS
Central Meridian 121°00'00.000000°E DDMMSS
False North 0
False East 500000
Scale 1

Apply OK Cancel

Figure 4.1 Coordinate System Parameters
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Coordinate

System

Ellipsoid

Projection

Plane

Adjustment

Height

Fitting

Geoid

The name of the current coordinate system. Click to switch to another
coordinate system from the drop-down list and parameters of ellipsoid,

projection, plane adjustment and height fitting will be changed accordingly.

Or click to add more coordinate systems to the list in the
Coordinate Systems tool to select. Please refer to section 9.1 for the
operation of Coordinate System tool.

The local ellipsoid of of the current project, including ellipsoid and datum
transformation. When editing ellipsoid parameters, you can select it from
the drop-down list, and the parameters such as a and 1/f will be changed
accordingly. The datum trans includes None, Three Parameters and
Seven Parameters.

In the current project, the ellipsoid and datum trans are used to realize the
conversion calculation of Lat/Lon/Hgt coordinates under WGS84 and local
system.

The projection of the current project. Select projection type from the
drop-down list, and enter parameters according to projection type, such as
Origin Lat, Central Meridian, False North, False East, Scale and so on.

In the current project, the projection is used to realize the conversion
calculation of Lat/Lon coordinates and North/East coordinates under local
system.

The plane adjustment parameters of the current project.

In the current project, the plane adjustment is used to realize the
conversion calculation of projected North/East coordinates and known
coordinates in site calibration.

The height fitting parameters of the current project.

In the current project, the height fitting is used to realize the conversion
calculation of ellipsoidal height coordinates and known altitude
coordinates in site calibration.

The geoid model of the current project.
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In the current project, the geoid model file selected is used to calculate

altitude above mean sea level from ellipsoidal height.
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4.3 Nuwa Project

Click Project menu, click [Import] button, open Nuwa Project Import dialog. Select Nuwa
project, base map file, road file or code file in local path or connecting device to import.
Click Project menu, click [Export] button, open Nuwa Project Export dialog. Select Nuwa
project, base map file, road file or code file to export to local path or connecting device.
Click Project menu, click [Import Map] button, select base map file in local path or
connecting device to import.

Click Project menu, click [Import Code] button, select code file in local path or connecting
device to import.

Click Project menu, click [Import Road] button, select road file in local path or connecting

device to import.

Click Project menu, click [View Project] button, to display Survey Points, Staking Points,
Control Points and Poly Lines in Nuwa project in lists.
Click Project menu, click [Code Library] button, to display code and code list data

imported in dialog.

4.4 Settings

Click Project menu, click [Settings] button, open the software settings dialog.
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i Settings

Languages

Display Configuration
Personalized
Shortcut

Control
Input/Output Unit
Earth View

Languages

Display

Configuration

Personalized

Shortcut
Control
Input/Output

Unit

Earth View

Language: English

Apply Cancel 0K

Figure 4.2 Software Settings

Software display language, select English or Simplified Chinese.
Coordinates: Select the coordinates display order, the unit, and decimal
precision of Lat/Lon, Height, North/East coordinates, Elevation, etc.
Time: Select the time display format, the unit and decimal precision of
pressure and temperature.

General: Select the unit and decimal precision of general numbers,
distance, height, angle, etc.

Software display theme style, select Standard or Deep Color.

Select the display color of different data in the view in different states.
Enable and define shortcuts operations.

Turn on or off the display of position coordinates in the view.

Select the unit for importing base map files.

Configure the image source in Earth View, choose online ArcGIS, Google

Map and other maps to display the data and images overlaid.
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5. View

® Select

® Scene

® Earth View

® Measurement

® \Nindows
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5.1 Select

Click View menu, click [Select] button, to tap or box the data elements in the view, to
perform processing on the selected data.

Click View menu, click [Move] button, to drag the display area in the view.

Click View menu, click [Rect Select] button, to construct a polygon selection range in the
view with the left mouse button and complete the selection range with the right mouse

button, to perform processing on the selected data.

Select, Move and Rect Select functions are also available in the view by clicking the right

mouse button.

5.2 Scene

Click View menu, click [Zoom All] button, adjust the display area in the view to show all
data elements.

Click View menu, click [Zoom Center] button, adjust the display area in the view to center
the left mouse button click position.

Click View menu, click [Show Grids] button, to show or hide the coordinate grid in the
view.

Click View menu, click [Zoom Out] button, and then click the left mouse button to zoom
out the view centered on the click position.

Click View menu, click [Zoom In] button, and then click the left mouse button to zoom in

the view centered on the click position.

Zoom All, Show Grids, Zoom Out and Zoom In functions are also available in the view by

clicking the right mouse button.
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5.3 Earth View

Click View menu, click [Earth View] button, open the earth view interface.
In earth view interface, use the mouse wheel to zoom the display. Use the left mouse
button to drag the display and the right mouse button to rotate the display, to adjust the 3D

display angle of Earth View.
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Figure 5.1 Earth View

5.4 Measurement

Click View menu, click [Distance] button, select two or more points with the left mouse
button in the view to measure the distance value, and exit measurement with the right
mouse button.

Click View menu, click [Area] button, select three or more points with the left mouse button
in the view to measure the area value, and exit measurement with the right mouse button.
Click View menu, click [Angle] button, select three or more points with the left mouse
button in the view to measure the angle value, and exit measurement with the right mouse
button.

Click View menu, click [Clear Results] button to clear all measurement results displayed

on the view.
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5.5 Windows

Click View menu, click [Work Space] button to show or hide the Work Space window.
The Work Space window displays all the data and their relationships in the project, and

the display of each data can be configured.

Click View menu, click [Log Info] button to show or hide the Log Info window.

The Log Info window displays errors, warnings and information prompts in the operation.

Click View menu, click [Properties] button to display or hide the Properties window.

The Properties window displays the attribute parameters of selected data, and the

attribute parameters can be configured in properties window.
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6. GNSS

® Import

® Baselines

® Adjustment

® Lists and Charts

® Report
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6.1 Import

6.1.1 Import Data

Click GNSS menu, click [Import] button, select GNSS observation files in local path and
import them. RINEX format and TRS format are supported, and multiple files selection is

supported by CTRL or SHIFT keys.

= Select Files x
A || > WEEE > BEE(E) > LATEST » Tersus Geo Office2 > 1.TestData » GNSS test » Shengda rinex for tgo v | | &Sheng

A

SR SIS ]

W LaTEST [] 51800927130857.23c

O pemlE ] 51800027139G12.23¢

247.0 -release (7] 51800940139C07.23¢

4. User Manua [] 51800940139G19.23¢
202401 ] 51804793139C22.23¢
R ] 51808130139C39.23¢

] 51808132139C28.23¢

& WesZE ] 51808134139C41.23¢
A ] 51800927139857.23g

] 51800027139G12.23g

= | 51800940139C07.23g
= s [ ] 51800040139G19.239
330 w& ] 51804793139C22.239
B Deskiop ] 51808130130C39.239
e ] 51808132120C28.239
i ] 51808134120C41.239
=t ] 51800927139857.231
B = ] 51800927139G12.231
¥ = [] 51800940139C07.231
) ER [ ] 51800040139G19.231
2 Windows_ 08 (¢ | 51804793139C22.231
o THEO) ] 51808130139¢39.231
e ] 51808132139C28.23!

(] s1808134139C41.231

sri: | ] [Al Flestty =

Figure 6.1 Import GNSS Data

Click Open to start importing the selected files, wait for the process bar to complete.

== Processing

Alg data in conversion...

Stop

Figure 6.2 Import Data Process Bar

After importing files, if the coordinate system of current project has not been configured,
the software will prompt and ask whether to set Transverse Mercator as the default
projection. If the central meridian of the configured coordinate system for current project
differs greatly from the sites in imported files, the software will prompt whether to modify
the central meridian , then the coordinates system configuration dialog will be opened and
the central meridian will be set to the average longitude of sites if you click Yes.
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=

o The central meridian of the current project differs greatly from the sites
The average longitude of sites is close to 121

Go to Modify the coordinate system of the current project?

Yes No

Figure 6.3 Prompt for Editing Central Meridian

After importing GNSS files and configuring the correct coordinate system parameters, a
graphical representation of the sites, baselines and their relationships will be displayed in
projection coordinates in the view interface. ltems of sites, files, baselines and loops will
be displayed in Work Space window. If a site or baseline is selected in view, the item in

work space window will be highlighted and more information will be displayed in properties

window.
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Figure 6.4 After Data Import

Click GNSS menu, click [Files] button, to display imported GNSS observation files in list.
Click to select files in the Files list, to display and modify Site Name, Receiver information

and Antenna parameters of the selected file.
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Figure 6.5 Files List

When modifying antenna parameters, select [Measure to] [Ant Bottom], which means the
vertical height from the ground point to the antenna bottom, or [Slant Height], which
means the slant distance from the ground point to 13cm length measuring board. Enter
[Antenna Measured], that is the reading in antenna measurement, and the software will
automatically calculate [Antenna Height] of the antenna reference point. Select the correct
antenna [Manufacturer] and [Antenna Type] for software to calculate the antenna phase
center height. After modification, choose to apply to the current file or other more files.

A Antenna
Measure to Ant Bottom b
Antenna Measured({m) | 1.96
Antenna Height{m) 1.96
Serial Number
Manufacturer Terszuz GH55 Inc *
Antenna Type TRSOSCAREV "-

| TREANSTOZ
| TRSAX3TOE
| TRSAN4EDZ
| TRELUEA
Applyto: | Current File i
| TRSOSCAREUZ
Antenna Measurement

Antenna Height

Antenna Type

Figure 6.6 Antenna Parameters Modifying
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6.1.2 Import Configuration

Click GNSS menu, click import configuration, open the import configuration dialog, where

to edit parameters of baselines rules, sites merging rules and loops rules.

Baselines
Generation

Rules

Sites
Generation

Rules

== [mport Configuration X

Baselines Generation Rules

Minimum TimeSpan of Baselines: EU

L

-

Maximum Baseline Length: 1000 > | km

Sites Generation Rule

Sites Location Priority Use: RIMEX File Header Posil =

Sites Merging Maximum Distance: 100 - | m

Loops Generation Rules

Minimum Sync Time: G600

Minimum Time
Span of

Baselines

Maximum

Baseline Length

Sites Location

Priority Use

LR
w

Default DK Cancel

Figure 6.7 Import Configuration

The default is 60 seconds. Software will not generate a
baseline between sites if the synchronization time of sites
is less than this configured threshold.

The default is 1000 km. Software will not generate a
baseline between sites if the distance is greater than this
configured threshold.

The default is Autonomous Position, which means the
calculated value of the autonomous position in the
observation files will be used as the sites coordinates. It
could be changed to RINEX File Header Position, which
means the calculation of approximate coordinates in
RINEX file header if recorded will be used as the sites

coordinates.
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Sites Merging
Maximum

Distance

Loops
Minimum Sync
Generation
Time
Rules

6.1.3 Remove Files

The default is 100 meters. When importing two or more
files recorded as the same site name, and the distance
between their autonomous positions is less than this
configured threshold, software will consider the files are
observed on the same site at different times and record

them under one site in work space window.

When importing two or more files recorded at the same
name, and the distance between their autonomous
position is greater than this configured threshold,
software will consider the files are not observed on the
same site but wrongly recorded as the same name, then
will automatically rename it as a different site.

The default is 600 seconds. If the synchronization time of
the three baselines or the three sites that make up the
closed loop is greater than this this configured threshold,
software will consider the loop to be a synchronous loop,

otherwise it is an asynchronous loop.

Click GNSS menu, click remove files, to clear all GNSS data in the current project.
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6.2 Baselines

6.2.1 Baselines Process
After importing GNSS files and completing modification, click GNSS menu, click [Process]
button, to process all baselines.

= Processing

BL_16 Process completed.

|  stop |

Figure 6.8 Baseline Process

Wait for the process bar to complete. After baselines process, baselines will be displayed
in different colors in view interface to indicator that baselines have been processed. Click

[Baselines] under GNSS menu, to show baselines parameters in list.
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Figure 6.9 Baseline List

Select one or several baselines in view interface or work space window, click the right

mouse button to process only selected baselines.
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6.2.2 Residual Process

After baselines process, if some of baselines solution cannot get fixed, or RMS values in
baselines solution are large, select the baseline and right-click on [Residual Plot] to open
residual plot of the selected baseline to process and improve the precision.
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Figure 6.10 Residual Plot

In the residual plot interface, the upper part shows the observation of each satellite and
frequency, the lower part shows the residual of satellites compared with the reference
satellite in each epoch during the baseline processing. The residual of each satellite can
be displayed by clicking on the satellite number in the lower part or by clicking [Previous]
and [Next] buttons. The displayed residuals can be zoomed on the vertical axis by using

the mouse wheel.

According to the residuals, disable or enable the satellite by click the check box before
satellite name in the upper part. Or click and drag to draw a box on the satellite
observation data bar to delete the observation data corresponding to the larger part of the
residuals. After residuals process, click [Process] to re-process the baseline and check

the change in RMS value to see if a higher precision result is obtained.
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BL_10 Epoch Count 162256 Interval 60 s LcFixed ratio= 3 RMS = 6.3 mm Configuration Process Undo Clear

V| G05

v G06

v/ Gog

v G144 —

v/ 617

v/ G19

Figure 6.11 Satellites and Observation Process

6.2.3 Process Configuration

Click GNSS menu, click Process Configuration, open the process configuration dialog,

where to edit parameters of baseline process, atmospheric model and baseline

processing quality thresholds.

== Process Configuration x

Baseline BL_1 2

General Process Atmospheric Model Advanced

Observations

Elevation Mask(®) 10.00 =

Systems v GPS | GLO |v| BDS v GAL v QZ5

Interval 60 =

Frd X 0

Frd¥

FrdZ 0

Accuracy Mode Extremely Reliable -
Default Apply to Selected « Exit

Figure 6.12 Process Configuration

The default is 10 degrees. Only satellites with elevation

Elevation
angle greater than this configured threshold will be
Mask
computed during baseline process.
General Systems Satellite system used in baseline process.
Observations The default is 60 seconds. Sampling the observation
data for processing according to the configured interval,
Interval

and the smaller the sampling interval, the larger amount

of processed data.
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Frd X/Y/Z
Accuracy
Mode
Process Process
Process Mode Mode

Atmospheric  Troposphere
Model Model

Meteorological Temp / Press

Data / Humid
Advanced RMS Limit
Quality
Control
Frequency
Use LC
Advanced
Combine

6.2.4 Clear Process Results

Not configurable.

The algorithm strategy during baseline process. The
options are Rapid Fix, Balanced and Extremely
Reliable. Rapid Fix, software will prioritize solutions
where baselines get fixed. Extremely Reliable, software
will prioritize the accuracy when baselines are fixed.
The options are Auto, Static and PPK. When Auto is
selected, software will select static or PPK mode
according to the observation file type.

Not configurable. The Hopfield tropospheric model is
used during baseline process.

Not configurable. The default parameters is used during
baseline process.

The default is 0.04 m. If the RMS value in processing
result is greater than this configured threshold, software
will consider it fails.

Not configurable. Software automatically determines the
combination of frequencies during baseline process.
Not configurable. Software uses a combination of LC

observations during baseline processing.

Click Clear Process Results under GNSS menu, to clear the processing results of all

baselines and revert to the state when they were not processed.

42



Tersus Geo Office 2 User Manual V1.1

6.3 Adjustment

6.3.1 Constraints

After baseline processing and before network adjustment, if there are sites with known
coordinates, click [Sites] button under GNSS menu and select the sites in the list, then

click [Constraint] in Properties window to enter known coordinates.

Properies = =

Basic Const

A (Constraint Local NEh E Reset

WGS84 Lat(DDMMSS) 3171125 4009876

WGSE4 Lon(DDMMSS) | 12
WGESS4 Hat(m)
WGESS4 X(m)
WGESS4 Y(m)
WGESS4 Z(m)

Local Lat(DOMMSS)

Local Lon(DDMMES)

Local Hat{m) 40.

Local N{m) 3452237.3288
Local E(m) 556539.615
Local Altim) 40.2785

Figure 6.13 Known Coordinates

According to the adjustment requirements and known coordinates, select to input WGS84
XYZ coordinates, WGS84 Lat/Lon/H coordinates, Local Lat/Lon/H coordinates or Local
N/E/h coordinates. Save the constraints and the sites with known coordinates will be

marked by red triangle in the sites list.
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B 5160470313002223 7 PL 3521707081 | 5564830634 | 15492 | 121°3SOD00T25E | ITMSOTS2EN | 15492 | 28600544384 4GS1762631 | 32830205788 | 121°3533330728
Local LatiDDMISS)
- @R
2 51808132139028.230 Local Lon(©DHNSS)
- e
© 51808130130C29.230 Local Hglim) 402785
~ V Baselines
o
18 BL_1(51800927139857.23 LocalNm) pEay

BL_2(51800927130857.23
BL_3(51800027130857 23
BL_4[51300927130857.23 Local At(m) 402785
BL_5(51800927139857.23
BL_5[51800927130857.23
BL_7(51800927139612.23
BL_8(51800027130G12.23
BL_9[51800927139G12.23
BL_10(518009271396122
BL_11(518000271396122
BL_12[51800927139G122
BL_13(51800927139G122
BL_14(51300940139C07.2
BL_15(51800940139C072
15(51800940139C07 2
BL_17(51800940139C07 2
BL_18(51800940139C07 2
BL_19(51800940139619.2
BL_20[518009401396192
BL_21(51800940139619.2
BL_22[51800940139G19.2
BL_23(51800940139G10.2
BL_24(51804703139C222
BL_25(51804793139C222
BL_26[51804793139C222
BL_27(51804793130C222
BL_28(51808130130C302 i
= i hnianan s snnnn Aoply

Local E(m) 556530615

sslslslslslslslsl

Il sl slslslslslslslalslsl

Figure 6.14 Site with Constraints

6.3.2 Adjustment

Click [Adjustment] button under GNSS menu, open the adjustment dialog. Select Auto
and click [Adjust], then software will perform network adjustment and generate reports

according to the constraints.

If there are no constraints, software only perform free network adjustment and generates
Free Network Adjustment Report. If there are WGS84 XYZ coordinates, WGS84
Lat/Lon/H coordinates, Local Lat/Lon/H coordinates or Local N/E/h coordinates as
constraints, software will perform free network adjustment and constraint 3D adjustment,

then generates Free Network Adjustment Report and Constraint 3D Adjustment Report.
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= Adjustment X
® Auto -3
Configuration
Manual - Free Network Adjustment
Manual - 3D Constraint -
Adjust
Manual - 20D Constraint + Height
E" Free Metwork Adjustment Report Report
=] constraint 3D Adjustment Report
Directory
Cancel

Auto: Automatically adjustment based on constraints.
Manual- Free Adjustment: No need for constraint points
Manual - 3D Constraint At least 1 constraint point in local system or in WGS84.

Manual - 2D Constraint: At least 1 constraint point in local system.

Figure 6.15 Adjustment

Click [Configuration] to open adjustment configuration dialog to modify the parameters
during adjustment. Click [Adjust] in adjustment dialog to redo the adjustment. After
adjustment, according to requirements and known coordinates, select report and click
[Report] to view the report in the browser. Click [Directory] to open the directory where the
reports is located. After adjustment, the coordinates in sites list will be displayed according

to the adjustment results.

6.3.3 Adjustment Configuration

Click GNSS menu, click adjustment configuration, open the adjustment configuration
dialog, where to edit parameters of quality threshold, weights and free network adjustment

strategy during adjustment.
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Enable
non-Fixed
Baseline
Confidence
Level
Adjust 7

Parameters

Weighting

Free

Adjustment

+= Adjustment Configuration X
Quality

Enable non-Fixed Baseline No

Confidence Leval 2 sigma ¥ | | 95:45 %

3D Biased

Adjust 7 Parameters

Weighted Strategies

Weighting Variance/Covariance Matri =
3D Free
Free Adjustment Rank Defect Free «
Reset OK Cancel

Figure 6.16 Adjustment Configuration

The default is No, indicating that the non-fixed baselines will not

participate in the network adjustment calculation.

The default is 2 sigma, optional 1 / 2 / 3 sigma, indicating confidence

requirements in chi-square test in adjustment.

Not configurable, indicating that 7 parameters are not used in adjustment.

The default is Variance / Covariance Matrix, can be changed to Fixed
Standard and enter parameters, indicating baseline weighting strategy in
adjustment.

The default is Rank Defect Free, can be changed to Fixed One Point,
indicating whether the coordinates of a site are fixed in free network

adjustment.

6.3.4 Clear Adjustment Results

Click clear adjustment results to clear the results of adjustment and revert to the state

when no adjustment was performed.
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6.4 Lists and Charts

6.4.1 Sites

Click [Sites] button under GNSS menu, to display sites and sites information in list.

View | GNSS X

= ID Constraint site Local N(m)  Local E(m)  Local Alt(m) .ocal Lon(DD MM SS _ocal Lat(DD MM S5) Local Hgt(m) WGSB4 X(m) ~WGSB4 V(M) WGS84 Z(m) IGS84 Lon(DD
e 1 A 7776 34522408001 | 556540.8217 532204  121735355247160.. 31°1125.60639200. 532204  -2861004.0405 | 46517323987 | 32840020440 12173535524
S;s 2 Al 34522328782 | 5565215772 518220  121°35347962660.. 31'11225.34961190 51.8220 -2860989.1312 | 46517449723 | 32839945545 | 121°3534.796!
\"4

Basainer)) | DB 34520560376 | 5565447571 289421 121°35356762131.. 31°1126.06504610.. 28.9421 28609927441 | 46517063754 | 32840015544 | 121°3535.676;
L;};S 5 DN 34521983561  556567.0173 288285  121°3536.5054489.. 31°1124.22084120.. 266285 -2661026.8042 | 46517198457  3283952.9076  121°3536.505:
6 DR 34522386006  556477.3365 288934 121°3532.1265670... 31°1125.54602710. 28.8934 | -2860939.55689 | 4651748.7558 | 3283987.8550 |121°3533.126!

7 PL 34521820070 5564847029 288503 121°3533.3933333.. 31°1123.70726770... 28.8503 -2660960.9199 | 48517700055  3283939.3881 | 121°3533.393

Figure 6.17 Sites List

Click to select sites, information and constraints can be modified in properties window.

Right mouse click, to open site report, open site report directory or delete the site.

Local Alt(m) .ocal Lon(DD MM SS _ocal Lat(DD MM S5) Local Hgt(m)  WGS84 X(m) WK
532204 121°35'35.5247160_. | 31°11'25 60639200 532204 -2861004 0405 = 46F

51.8220 121°35'34.7962669... | 31°1125.34961190... 51.8220 -2860989.1312 | 462

| Open Site Report
289421  121°35'35.6764

id—Z‘I -2860092.7441  46F
Open Site Report Directory I
28.8285 121°35'36.5054 285 -2861026.8042  46F
| Delete }
28.8034 121°35'33.1265670... | 31°1125.54602710... | F58034 -2860920.5580 = 46F
28.8503 121°35'33.3933333... | 31°11'23.70726770. 28.8502 -2860960.9199 = 46F

Figure 6.18 Sites Right Mouse Click

Open Site
View site report in browser, containing sites information and coordinates.
Report

Open Site

Report Open the directory where the site report is located.
Directory
Delete Delete selected site, associated observation files, baselines and loops.
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6.4.2 Baselines

Click [Baselines] button under GNSS menu, to display baselines and information in list.

View GNss X

g D

Files .
®

sites 12

2

Baselines | | o
=k

= 29

Loops

30

31

32

33

2

Right mouse click, to manipulate the selected baselines in the menu.

Set Enable/Disable

Process Selected Baselines

Baseline ID
BL_1
BL_2
BL_3
BL_4
BL_S
BL_6
BL_7
BL 8
BL_9

BL_10

Type
static

Static
Static
Static
Static
Static
Static
Static
Static

Static

Revert

Start

Al

A

Al

Al

Al

A1

Al

Al

Al

A

sselines

)

End

DN
PL
DR
DB

TITE

DN

PL

Baseline ID
BL1
BL2
BL3

BL4

BL7
BLs
BLo

BL_10

oLt

BL_12

BL13

BL14

Figure 6.20 Baselines Right Mouse Click

Process All Baselines

Process Configuration

Open Processing Report

Open Processing

Report Directory

Clear Baseline

Processing Results

Delete

Status
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed

Type

static
Static
static

static

Staic
Staic
statc
stac
Staic
Staic
staic

static

Revert baselines direction by change start and end sites.

Duration

02:50:00.000
02:35:00.000
02:18:00.000
02:29:00.000
02:16:00.000
00:58:00.000
00:04:00.000
00:50:00.000
00:47:00.000

00:56:00.000

Ratio

RMS(mm)

5.9

85

8

9.8

108

9

54

8.3

8.1

63

Passed

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Passed

Dx(m)
-17.4691

-37.6766
28.2073
4957
-361
-16.0168
-17 4674
-17.4649
-37.6699

282175

Figure 6.19 Baselines List

End
2
oN

L

status
Fixed
Fixed
Fixed

Fired

Fixed

Fixed

Fixed

Fixed

Fixed

Fixed

Fixed

Fixed

Duration

025000000

023500000

021800000

022900000

000400000

0055000000

00:47:00.000

005600000

0056:00000

0056:00.000

00:56:00.000

035400000

Ratio
53
91

RMS(mm)
59

85

Passed Dx(m)
Passed 174691
Passed 374768
Passed 282073
Passed 4057

Passed 202080

StdDx(m)
0.0034

0.0048
0.0082
0.0068
0.0054
0.0212
0.0025
0.0024
0.0033

0.004

StdDx(m)

00034

00048

00082

00088

00025

00024

00033

0.004

00029

0,004

00088

00033

Dy(m)
-10.9103

265124
25.0373
37838
-38 5983
-12.5862
-109185
-10.9239
251298

25.0296

Dy(m

1091

2512

25037

3783t

-0.91E

0,82

25.12¢

25029

3779¢

38574

1201

421z

StdDy(m)
0.0045

0.0067
0.0084
0.0091
0.0058
0.0258
0.0042
0.0038
0.0049

00033

Dz(m)
0475

-41.6431
-55.1658
-6.6988
6.9939
8.4433
0.4657
0.4682
-41.6513

561717

Enable or disable baselines, disabled baselines do not

participate in processing.

Perform baseline process on selected baselines.

Perform baseline process on all baselines.

Open baseline process configuration dialog.

Open baseline process report for selected baselines.

Open directory where baseline process reports are located.

Clear baseline processing results.

Delete the selected baselines, and corresponding loops.
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6.4.3 Loops

Click [Loops] button under GNSS menu, to display loops and information in list.

View | GNSS X

Name
Files BL 1

BL_10
Sites

BL_20

Baselines | | % C-70

Eh BL_1
Loops
BL_11
BL_16
o1 C71
BL_1
BL_11

BL_21
41 G2

Type

Asyne

Async

Async

Quality

Passed

Passed

Passed

Length(m)
20,6017

668328
80.4682
1397744
206017
50.1696
69.0031
139.7759
206017
50.1696
69.0046

916121

X Error(m) X Error Limit(m) Y Error{m) ¥ Error Limit(m) Z Error{m) Z Error Limit(m) Total Error(m)  Tota ®
-0.008 0.026 0011 0.026 0.012 0.026 0.018
-0.007 0.026 0.012 0.026 0.008 0.026 0.016
0.007 0.026 -0.017 0.026 -0.017 0.026 0.025

Figure 6.21 Loops List

Right mouse click, to open loop report, open loop report directory or delete the loop.

gth(m)

6017

8328

4682

6017

1696

0031

37759

X Error(m) X Error Limit(m) ¥ Error(m) Y Error Limit(m) Z Error(m) ZE

Open Loop Report
Open Loop Report Directory

Delete

-0.007 0.026 0.012 0.026 0.008

Figure 6.22 Loops Right Mouse Click

View loop report in browser, containing loops parameters and

Open Loop Report

Open Loop

Report Directory

Delete

inspection information.

Open the directory where the loop report is located.

Delete selected loops.
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6.4.4 Files

Click [Files] button under GNSS menu, to display files and information in list.

View | GNSS X

E D File Type Site: Start Time End Time Duration Measure to  \ntenna Meas(m' Antenna Hgt(m) | Manufacturers  Antenna  Serial Number
b 1 51800927139B57.230 | Stafic A1 2023-05-19 015741 | 2023-05-19 045742 03:00:01.000 Ant Bottam 1384 1384 Unknown  ADVNULL Unknown
S;s 2 | 51800927139G12230 | Static A1 | 20230519 06:12:32 | 2023-05-19 07:09:21  00:56:49.000 Ant Bottam 1384 1384 Unknown  ADVNULL Unknown
v 3 | 51300840139C07.230 | Staic =~ A2 | 2023-05-19 02073  2023-05-19 06:16:30  04:09:26.000 Ant Bottom 0.244 0244 Unknown  ADVNULL Unknown
Baselines | | 4 51500940139619.230 | Statc A2 2023-05-1906:19:10  2023-05-19 07:09:47  00:50:37.000 Ant Bottom 0244 0244 Unknown  ADVNULL Unknown
LU%S 5 | 51304793139C22230 | Staic = DN | 2023-05-190221:48 2023-05-19 06:50:36  04:37:48.000 Ant Bottam 1894 1894 Unknown  ADVNULL Unknown
6 | 51808130139C39.230 | Static PL | 20230519 0238:57 | 2023-05-19 07:20:02  04:41:05.000 Ant Bottom 1894 1894 Unknown  ADVNULL Unknown

Figure 6.23 Files List

Right mouse click, to manipulate the selected files in the menu.

art Time End Time Duration Measure to ntenna Meas(m Antenna Hgt(m) Manufa

51301:57:41 2023-05-19045742  0300:01.000  AntBotom 1384 1384 Unkn
Open Flle [

5190207:13  202305-1906:1639  ( 0244 unkn
Open File Directory

51906:19:10 | 2023-05-18070947 | € Gron ualiy check Report 0244 Unkn

519022148 202305190659:36 {  Open Quality Check Report Directory 1894 Unkn

5190238567 2023051907:2002  (  Delete | 1894 unkn

513022801 2023-05-1907:2214 045413000  AntBotom 1894 1894 Unkn

5130241:01 2023051907735 043634000  AntBotom 1894 1894 Unkn

A-1903R9 14 | 20230519 074203 034749 000 Ant Rottom o 0 tnkn

Figure 6.24 Files Right Mouse Click

Open File View files in notepad.
Open File
Open the directory where the file is located.

Directory
Open Quality View quality check report in browser, containing rate and multi-path
Check Report  information.
Open Quality
Check Report Open the directory where the quality check report is located.

Directory

Delete Delete the selected files, corresponding sites and baselines.

50



Tersus Geo Office 2 User Manual V1.1

6.4.5 Residual

Select the baseline after processed, click [Residual] button under GNSS menu, to display

residuals during baseline processing.

= Tersus Geo Office 2 (x64)GNSS_demo_bass

clinego2

- x
File | Projec | View | GNSS | Roass | PointClouds  Tools | Support
5 v BStes |yLoops [[=Residual
import Process Adustment By Baselines By Fles [ Time Chart | | Reports,
FRaort ]
WorkSpace ©5 | view | anss X | Resioua it X Propertes EEl
~ % GNSS_demo_baselinego2 A Baseling Propertes
, e s ) Epocn Count 16225 Interval 60 5 Lefired atio= 3 RUS= 53 mm Configuration||_Process || _Undo Clear i s
~ V7 Baselnes
Z BL_1(5180092713985723%0- v Gos Stanste 51800927130612.230
'V BL_2[51800927139857.230 -
230 [V 606 Enoste 51808130130030.230
'V BL_4151800927139857.230
v 609 56 min 0 sec
V2 BL_5(51800927139857.230 -
Z BL_5(51800027139857230- v Gt —
Z BL_7151800827139G12230 | — Aed
. il|=ren E
¥ RUS(m) 00083
v 617
oxim) 282175
v 619
B : T — T oym) 250206
2 BL13[51800027130G12230 [V 620
o n oxm) 51717
3 v a0
2 BL_15(51800040139C07.230 staDx(m) 0,004
V8L 30 ||V Q04
V2 BL_17[51800940139C07 230 staDy(m) 0.0033
'VZ BL_18[51800940139C07.230 |V R04
staozm) 00033
v Ro5
12 BL_20[51800940139619.230 Site Distance(m) 66,8328
V2 BL_21(51800940139G19.230 |V R0g i i =
'V BL_22[51800940139G19.230
Z BL_23[51800040130619.230 ¥/ R11
2 824 [51604783130022 230 -
7 BL 95 5100416136020 799 @901 @603 @G04 CB0S @G0 @613 @GT0 G20 CG21 G622 CB26 0G20 GB35 €G3 CBAO GB44 GCD7 GCO @ET3 @G21 @E25 GE33 OGDA OG05 0608 OO0 | povore | Nen 5
7 oL 26 (100475130002 299 | @GT1 $G1¢ OGI7 @GT9 @G20 GC02 €00 CROS GRS @R0S RTH OR1E @R1S GR20
V2 BL_27[51804793139C22 230 S0
1 BL_2s[51808130130c39.230 | [ F1
V2 BL_20(51808120130C20230 | —
1 BL_30(51s08120129C30230 | [
14 BL_31(51808132139C28 230 b
2 BL_32[51808132139C28 230
V2 BL_33(51808134139C41230
» (2 Loops
0.000m = ——
=
otsim
cpsy 0.106m
Fosns  wze 3 w2e1s =) == s =3 =23 = Tase =)

Figure 6.25 Residual Plot

In residual interface, modify the satellites and observations according to residuals to

improve the precision.

6.4.6 Time

Chart

After importing GNSS files, click [Time Chart] button under GNSS menu, to display time

and synchronization coverage of files.

View =~ GNSS X | Obsenation Time Chart X

1 51800927139B57.230
2 51800927139G12.230
3 51800940139C07.230
4 51800940139619.230
5 51804793139C22.230

Figure 6.26 Time Chart
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6.5 Report

6.5.1 Tolerance Configuration

Click GNSS menu, click [Reports] button, and then click [Tolerance Config] in the
drop-down menu to open Tolerance Configuration dialog. Configure tolerance parameters,
software will calculate error limits of loops according to the fixed error and scaling error to

determine whether loops passes or not.

w= Tolerance Configuration X

Areas |Default = Lewvel | Default b Reset

Fixed Error (mm): 5.00 =

Scaling Error (ppmy): | 3.00 -

Default OK Cancel
Mote: Please re-import files to take effect after modifying the configuration.

Figure 6.27 Tolerance Configuration
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6.5.2 Quality Check Report

Select observation file in files list, click [Reports] button under GNSS menu, and then click

[Quality Check Report] in the drop-down menu, to open quality check report of selected

observation file in the browser, containing rate and multi-path information.

o5
Quality Check Report
posicto. ... ................ |
Name Value
User Nome Tersus
Coordinate System CGCS2000

Project Name
Distance Unit

Height Unit

GNSS._demo_baseline.tgo2

sv

Possible observations(138222) Actual Observations(127081) Rate(92%) MP1(m) MP2(m) MP3(m)

51800940139G19.230

G03

1013 1006 9 009 007 016

el

3038 3030 100 014 022 026

=]

747 742 % 006 046 [

3038 3038 100 002 002 003

ana nm

Figure 6.28 Quality Check Report

6.5.3 Baseline Process Report

Select one or several baselines in baselines list, click [Reports] button under GNSS menu,

and then click [Baseline Process Report] in the drop-down menu, to open baseline

process report in browser, containing baselines information and processing results.

Height Unit

Baseline Processing Report

al
Tersue

cecs2000

(GNSS demo_bazelinetgo2

Baseline Summary

Name
Baseline Number
Longest Bascline(m)
Shortest Baseline(m)
Weakest Baseline

Weakest Baseline MSE

Value
2
BL3:668265
BL2:615215
BL3

175211

Figure 6.29 Baseline Process Report
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6.5.4 Loop Report

After baselines processing, click [Reports] button under GNSS menu, and then click [Loop

Report] in the drop-down menu, to open loops report in browser, containing loops

parameters and inspection information.

Sync Loop Results

1
cie : 30,50 o 8L i
Name Value Limit
S S
Quality Check Passed
Xeaorm] o001 oo
Vol 0001 0002
Z Error{m] 0.001 0.002
c2
c2sL 1180 30), 1 3051800 5 )
Name Value Limit
= ey
Qulity heck Faed
X Error[m] -0.004 0.002
'V Error[m] 0.004 0.002
Z Error[m] 0.003 0.002

6.5.5 Adjustment Report

Figure 6.30 Loops Report

After network adjustment, click [Reports] button under GNSS menu, and then click

[Adjustment Report] in the drop-down menu, to open adjustment report in browser,

containing adjustment results and sites coordinates.

5. Adjusted Geodetic Coordinates in Local System
Site Name Notes Latitude(DD MM S5) Longitude(®D MM 55) Hem Lat Error(OD MM 55) Lon Error(DD MM 55) H Error(m) 30 Error(m)
7776 31°1125.570727100°N 121°3535.426966000° sa8532 00°0000035664900°S 000°0000.097750000'W 43672 B
A | 31°1125.313946700°N [ 121°35'34.698516500°E arasa0 | 00°0000.000000700°N. 000°00/00000000500E 00000 o
a2 31°11125.329299800°N 121°3535.476708200°E 475832 00°0000.000300200° 000°0000.015481800'W 12082 12761
o8 | 31°11126029381400'N | 121°35'35,578462700°E s | 00°0000044161400°N. 000°0000014578700°E 23805 35642
oN 31°11124.185175400°N 121°3536.407699500°E 204613 00°0000035595400°N 000°0000.018983500°E 27780 3965
or | 31°1125.510361500°N | 121°35'33.028815200°E s | 00°0000.041202500°S 000°0000076587200°E 72749 76581
P 31°11123.671600800°N 121°3533.295562200°E 204832 00°0000.061948800°N 000°0000.014413800'W 50708 54313
6. Adjusted Grid Coordinates in Local System
Site Name Notes N(m) | E(m) ham) N Error(m) E Error(m) h Error(m) 3D Error(m)
776 34522397778 5565382395 4a8532 02479 02060 02315 03968
A | 34522317659 | 5565189949 | arases o757 00644 00644 | o184
2 sas2232.3402 5565205964 475832 01217 01038 01113 01989
o8 | 34522539253 | 5565421749 | s 023 02369 02318 | oants
on a452197.2438 5565644351 204613 01882 01453 04731 02041
B 1 I ausz2375783 [ ssea7aTsez | ass o021 02508 02513 | 04248
oL 34521809846 556482.1207 20482 02455 0719 01947 03574
7. Weakest Baseline and Site § - - N -
Weakest Baseline I start End oxm | sdoxem | ovm | stovm o2(m) staozm | shntm | MsEm | Relative MSEmm)
831 | 51808132139C28.230 -> 51808134139C41 230 saes | oown | s | oox 137024 ooss | eoset | onm | 195
Weakest site Name I Nem NusEm | Em EwsEm | Heighttm Height Error(m) I Site Position MSE(m)
o | 34522386907 02670 | 5564773364 03055 | 288934 03222 | 05181

Figure 6.31 Adjustment Report
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6.5.6 Site Report

Click [Reports] button under GNSS menu, and then click [Site Report] in the drop-down
menu, to open sites report in browser, containing sites information and coordinates.

5

Sites Report

Name Value
User Name Tersus
Coordinate System caes2000
Project Name GNSS_demo_baselinetg02
Distance Uit m
Height Unit m
Geodetic Coordinates in WGS84
Site Name Notes Latitude(DD MM 55) Longitude(DD MM SS) H(m) Lat Error(DD MM S5) Lon Error(D MM 55) H Error(m) 3D Error(m)
7776 31°11125.606392000'N 121°35'35.524716000°E 532204 00%0000.000547000N 000°00/00.000547000°E 00144 0025
| at 31°1125.349611900N 121°3534796266900° 518220 00°0000.007649000N 000°00/00.007459000°E 02228 0359
2 31°11125.364964900N 121°35'35.574458100° 51.9504 00°0000.007117000N 000°00'00.006302000°E 02070 03333
| o8 31°1126.065046100N 121°3535,676213100°E 289421 00°0000.010552000N 000°00'00.011283000°E 03112 05124
on 31°1124.220841200'N 121°3536.505448900°E 285285 00°0000.009243000N 000°00'00.008761000°E 02689 043
| oR 31°11125.546027100'N 12135/33.126567000°F 288934 0070000,010134000'N 000°00/00.011596000°E 03222 05181
L I 31°1123.707267700N 121°35'33.303333300°E | ases0s 00°0000.010568000"N 000°00'00.009386000°E 02831 | 04678

Figure 6.32 Sites Report

6.5.7 Open the Report Directory

Click [Reports] button under GNSS menu, and then click [Open the Report Directory] in

the drop-down menu, to open directory where reports are located in.
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7. Roads

® Road File

® Road Design
® Data Lists

® Calculation

® 3D View
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7.1 Road File

7.1.1 New Road

Click Roads menu, click [New] button to open New Road dialog. Input the name of the
new road and click [OK] to complete the road creation. The new road will be added to the
list of roads in Work Space window. Since the parameters of the new road has not been

entered yet, the road curve will not be displayed in the view interface.

= New Road =

Mame: |Test Road|

OK Cancel

Figure 7.1 New Road

7.1.2 Import Road

Click Roads menu, click [Import] button and select the road file in local path or connected
device to import the road if you already have a road .trd file to be edited. After successful
import, the imported road will be added to the list of roads in Work Space window and the

road curve will be displayed in the view interface.

= Nuwa Project Import X

) [T MyComputer [J Portable Device
Mame gize |~ Selectindisktoimport (The contentin current scene will be covered.)
Users
- & 93906
L -android 11112.4rd
AndroidStudi
.designer
.gradle
LdVirtualBox
Jlocal
.QtWebEngine...
sag_cloud_at.
temp
tgo2

Roads

Figure 7.2 Import Road

7.1.3 Export Road

After finishing the edit and checking the parameters of the road, click [Export] button
under Roads menu to export the edited road to the selected local path or connected

device, then the road can be field staked in application such as Nuwa software.
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7.2 Road Design

7.2.1 Alignment

After creating or importing the road, click [Alignment] button under Roads menu to edit the

center line of road in the form.

= Tersus Geo Office 2 (x64Road_demo.tgo2
Fie | Project | View | GNSS | Roads | PointClouds Tools | Support
& | [Bimpon | Aignment [~ Crosssecion (I3 Widening 4 Siuctures | Siopes i+ Controls | Chainage List | intersection List
New Road | [Er Export | [~ Equations |+ Vertical 4 SuperElev | i Cone Siopes || Slopes Lio | (| Red Lines ||} Coordinate List | ™ Elements List || Clofhiod Cal | U-Curve Cal | Oval Line Cal || 3D View
- Seane

Work

Elements Wethod: | Intersecton Method ~

PoiniName N(m) E(m) Gicle Radius (m) 1ClothoidLengih () 2Cloioid Lengn () 1 Ciohod SartRadius (m) 2 Clalnoid EndRadius (m) _ TangentiDDMHSS) | Tangent2(DD i S5)
15t 1000000 0.0000
2le1 2000000 00000 50 » 2 0 0 SI9T030017308 601910340017716"
12 2000000 2000000 50 » 0 0 0 2502044543 665477561 256204°46743 685477501"
SEND 3000000 2000000

5¢ 0 cancel and Enter to confirn

North : 182.9436 East: 36.571

Figure 7.3 Alignment Parameters

Click the road in the Work Space window, input the start point, offset and other

parameters of the road in the Properties window on the right.

Input the road center line parameters in the road design form according to Intersection
Method or Elements Method. Then to road center line image will be drawn in the view

interface according to the alignment parameters.

7.2.2 Equations

After creating and importing the road, click [Equations] button under Roads menu to edit

the parameters of the equations of the road in the form.
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7.2.3 Cross Section

Click [Cross Section] button to edit the cross sections parameters of road in the form.

= Tersus Geo Office 2 (x64Road_demo.tgo2 - 8 x
&% ®iimport | | Alignment |~ CrossSection || |> Widening || # Structures = Slopes. 4+ Controls T Chainage List T Intersection List ®
| Scems
: e N oo, .
S LTI B S OO O
;
Cross Sections
ess(m) Height Offset(m) Is Main Roadbed ss(m) Height Offset(m) Is Main Roadbed o
4 '~ 4CycleLane 3 0 0 -1 False

Figure 7.4 Cross Section

Input parameters of plates, the cross section graphic will be drawn in cross sections view.

7.2.4 Vertical

Click [Vertical] button to edit the vertical profile parameters of road in the form.

= Tersus Geo Office 2 (64Road demotgo2
File | Projec | View | GNSS | Roass | PointClouds | Tools | Suppot
< |/ Bimport | [ Aignment |~ CrossSecton I3 Widening | # Stuctures | m Slopes | |2 Controls | T Chainage List | Tintersectn List R =
NewRoad | [Er Export_| [>=Equatons | Vertica 4 Superlev_| Cone Siopes | Siopes Lo | [1- ReaLines | i Cooranate Lt | T Elements Lst_| | iothiod Cal | U-Cunve Cal | OvaiLine Ca || 30 View
s

View | Vertcal Prafile X

hooo

/ o g
g g g
82

Vertical Profils X

Vertical Profile

Figure 7.5 Vertical Profile

Input parameters of vertical profile, the graphic will be drawn in vertical profile view.
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7.2.5 Widening & Super Elevation

Click [Widening] and [Super Elev] buttons to edit the parameters of the width and

elevation changes of the cross sections at different mileages in the forms.

= Tersus Geo Office 2 (4Road demogo2 - x
Fie | Posa | View | GNSS | Roads | pontCiouds | Tools | Support
Simpont | Algnment | ~ CrossSecion | ) Widening | # Siuctures | Slopes |1+ Conrols || 7 Chainage List | 7 mtersecton List
New Road | [Er Expon | [-=Equaons | Vertica < SuperEley | Cone Siopes | Siopes Lib ||| Red Lines | 7 Coorainae List | 7 Elemens st || CiotodCal | U-Cunve Cal | OvalLine Cal || 30 View
semne 1
View | Wicening X.
= = | sem - ———
Wisening X
Widening
Gyole Lane(m) | Green Bellim) | Divveways(m) Chainage(m) |Diveways(m) Diveways(m) Green Beliim) | Cycl Lane(m) S s
2 100 0 0 1
eno

Variatons:

Figure 7.6 Widening

Enter the change parameters relative to standard cross section in the form, then drag the

mileage progress bar on the right side of form to show cross sections change in the view.

7.2.6 Structures

Click [Structures] button to enter the structure parameters and preview it in the form.

= Tersus Geo Office 2 (x64)Road demo.tgo2
Fie | Project | View | GNSS | Roads | PoiniClouds Tools | Support
€import || Alignment |~ CrossSection |13 Widening |4 Structures | Siopes. ~Conrols | i Chainage List | T intersection List
New Road | [Er Export | [>oEquations |+ Vertical  SuperElev || Cone Slopes || Slopes Liv | [ Red Lines || Coordinate List |7 Elements List || Clofhiod Cal | U-Curve Cal | Oval Line Cal || 3D View
Seana 1

Structures

Angls(DDMM SS) | ForwardWidth (m) Backward Width(m)  LeRLength(m) RightLengih (m) C¢

] Stuated 90°0000.000000000° 10

North  103.3126 East 105.8427

Figure 7.7 Structure
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7.2.7 Cone Slopes

Click [Cone Slopes] button to edit parameters of cone slope in the form and preview it.

Cone Slopes

ide Distance (m) Orho Length (m) Along Lengh (m)  Equal Segments.

North : 197.8713 East: 1325026

Figure 7.8 Cone Slopes

7.2.8 Slopes & Slopes Lib

Click [Slopes Lib] button to edit slopes library in form.
Click [Slopes] button to edit slope parameters and select using template from Slopes Lib,

and then preview in slopes view.

7.2.8 Controls & Red Lines

Click [Control Points] button to edit the road control points in the form.
Click [Red Lines] button to edit the red line of land acquisition on the left and right sides of

road in the form.
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7.3 Data Lists

After editing roads parameters, click [Chainage List] button under Roads menu to display
Chainage and Coordinate List, where shows coordinates and parameters of center line at

different mileages according to interval set in properties window.

& Chainage List - o X

Chainage and Coordinates List

(m) Azimuth (DD MK

1 |KO+000 100.0000 0.0000  0.0000 0°00°00.000000206"

2 K0+020 1200000 0.0000  4.0000 0°00°00.000000206"

3 |KD+0396805 1396805 0.0000 79341 0°00'00.000000206° P1_ZH
4 |KO+040 140.0000 0.0000  8.0000 0°00'10.530345014"

5 KD+059.6805 1596006 1.3295  11.9361 11°27°32.961249626" P1_HY
6 KO+060 1599136 13940  12.0000 11°49'31.153809618"

7 |K0+080 1781624 92473 | 156667 34°44'37 0763084577

8 KO+100 1919125 235872  17.0000 57°39'42 0983807295"

9 KO+118.2203 1936705 40.3994 15.8934  78°3227.038750581" P1_YH
10 KO+120 198.9939 42,1494  15.6667 80°29'22.258456807"

11 K0+1382203 2000000 603195 123559 89°59'60.000000000° P1_HZ

12 K0+140 2000000 620993 12.0000 90°00'00.000000000"
13 KO+160 200.0000 82.0993  £.0000 90°00'00.000000000"
14 KO+180 200.0000 102.0993 4.0000 90°00°00.000000000"
15 K0+200 2000000 1220993 0.0000 90°00°00.000000000"

16 K0+217 5812 2000000 1396805 -35162 90°00°00.000000000° PZ_7ZH
17 KO+220 2000024 1420093 -4.0000  89749'56.614068436"

18 KN+237 A812 201 3295 159 ANNA -7 K162 7R°32'27 N3RTROAR1" P2 HY he!

Figure 7.9 Chainage List

Click [Coordinate List] button under Roads menu to display Coordinates of Points on
Center-line and Side-line List, where shows coordinates and parameters of points on

cross sections at different mileage.

= Coordinates of Points List S o X

Coordinates of Points on Centerline and Sideline List

de Height (m bed Height (m) Azimuth (DD MM

Centerline 0 100.0000 0.0000  0.0000
Driveways 10 100.0000 -10.0000 -0.2000 -0.2000
GreenBelt 11 100.0000 -11.0000  0.8000 0.8000
Cyele Lane |14 100.0000 -14.0000 -0.2000 -0.2000

1 K0+000 0°00'00.000000206"
Driveways |10 100.0000 -10.0000 -0.1600 -0.1600
Driveways |10 100.0000 -10.0000 -0.3200 03200
GreenBelt 11 100.0000 -11.0000  0.6800 0.6800
Cycle Lane |14 100.0000 -14.0000 -0.3200 -03200
Centerline 0 120.0000 0.0000  4.0000 4.0000
Driveways 10 120.0000 -10.0000 2.8000 2.8000
GreenBelt 11 120.0000 -11.0000 48000 48000
Cycle Lane 14 120.0000 -14.0000 38000 36000

2 K0+020 0°00°00.000000206"
Driveways 9.6 120.0000 -9.6000  3.8464 38484
Driveways | 112 120,000 -11.2000 38208 28208
GreenBelt 122 120.0000 -12.2000 48208 48208
Cydle Lane 15.2 120.0000 -15.2000 3.8208 38208
Genterline 0 139.6805 0.0000  7.9361 7.9361
Driveways |10 139.8805 -10.0000 7.7361 77361
GreenBelt 11 139.6805 -11.0000 | 87361 87381
Cycle Lane |14 139.6805 -14.0000 7.7361 77361

3 K0+039 6805 0°00'00.000000206"  P1_ZH
Driveways | 9.2064 139.6605 -9.2064  7.8250 7.8250

Figure 7.10 Coordinate List
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Click [Intersection List] button under Roads menu to display Intersection Points and

Parameter List, where shows intersection parameters of road alignment.

&= Intersection Points List — o X

Intersection Points and Parameters List

6

Intersection Coordinates(m) Line Length and Azimuth Turn Angle

Point Name ction Chainage(m)

N 3 " PointDistance(m)  Calculated Angle(DD MM ine Length(m) Angle(DD MM SS) Turn

0.0000 0O

0000 100

6 END

Figure 7.11 Intersection List

Click [Elements List] button under Roads menu to display Elements List, where shows

elements and parameters of road alignment.

== Elements List — (m) X

Elements List

Figure 7.12 Elements List
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7.4 Calculation

Click [Clothoid Cal] button under Roads menu to open Clothoid Calculation tool, where to

calculate parameters of clothoid.

= Clothoid Calculation e O X

'® Parameter A Start Radius End Radius

Clothoid Length ||

ParameterA
Start Radius

End Radius

| Calcuiate || Close

Figure 7.13 Clothoid Cal

Click [U-Curve Cal] button to open U-Curve Calculation tool, where to decompose virtual

intersection of u-curve into two intersections for normal input in intersection method.

= U-Cuve Calculation - o x

Parameters

Name N(m) E(m) CircleRadius(m) ClothoidinLength(m) Clothoid OutLength(m) Clothoid in Start Radius(m) Clothoid OutEndRadius(m) T1 T2 Note:

1. When the tuming angle is close
10180 degrees, input tangent
length T4 can control the
calculation error.

2. When the tuming angle is
greaterthan 180 degrees, T1 must
be entered.

Results

Name N(m) E(m) CircleRadius(m) ClothoidinLengtn(m) Clothoid OutLengih(m) Clothoid In Start Radius(m)  Clothoid Out End Radius(m) Ifthe calculation fails, please
checkc

1. whether parameter T1 is correct

2.the type is selected correctly

Type: [Regular 5 Calculate Close

Figure 7.14 U-Curve Cal

Click [Oval Cal] button to open Oval Calculation tool, where to decompose intersection of

oval curve into two intersections for normal input in intersection method.

<= Oval Line Calculation - o x

Parameters

Name N(m) E(m) AstClothoidLength(m) 1stCircle Radius(m) 1stCircle Length(m)  2nd Clothoid Length(m) 2nd Circle Radius(m) 2nd Circle Length(m) 3rd Clothoid Length(m)

Results

Name N(m) E(m) CircleRadius(m) ClothoidinLengih(m) Clothoid Out Length(m) Clothoid In Start Radius(m)  Clothoid Out End Radius(m) Ifthe calculation fails, please

‘Lwhether itis necessary to enter
the circle length

| calculate Close

Figure 7.15 Oval Cal
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7.5 3D View

After editing road parameters, click [3D View] button under Roads menu, open 3D view
display. In 3D view interface, use the mouse wheel to zoom the display. Use the left
mouse button to rotate the display and the right mouse button to drag the display, to adjust

the 3D display angle of road.

s | PomntClouds | Tools | Support
& | Bimeot Crosssecton |[|) Wigening | # Structures | Siopes i+Conrals | [T Chainage List | Tintersection List

New Road | [Er Export ns | Vertical  SuperElev | Cone Slopes || Slopes Liv | i Red Lines ||} Coordinate List |7 Elements List || Clothiod Cal | U-Curve Cal | Oval Line Cal || 3D View

View | 3DView X | Vertcal Profie X

to rotate.

Figure 7.16 3D View

65



Tersus Geo Office 2 User Manual V1.1

8. Point Clouds

® Point Clouds File
® LAS Source File
® Datasets

® Datasets Edit

® Datasets Operation
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8.1 Point Clouds File

Click Point Clouds menu, click [New Clouds] button, then enter the name in Create Point

Clouds box and click [Create].

+= Create Points Cloud X

name: |Test

Create Cancel

Figure 8.1 New Clouds

After creating clouds, the new clouds will be displayed in Work Space window.
Click Point Clouds menu, click [Edit Clouds] button, to open clouds editing interface for

subsequent LAS file import and point clouds datasets editing operations.

detele

asiete

Figure 8.2 Edit Clouds
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8.2 LAS Source File

Click LAS Source File [+] button to select .las files to import.

View | PointClouds X

- |
Las source files - = Select las file

name delete » > WEBEE > @E (E) > LATEST » Tersus Geo Office 2 » 1.Test Data » Cloud data » pitt

ppk_cloud_2_colorized las T} e
|y AESEE
o ~

ppk_ctloud_3_colorized las

= EE s Em

[~ ] =
HEsE [& Mount St Helens.las

5 ipeerE &) ppk cloud_1_colorized.Jas
247.0 -release ppk_cloud_2_colorized.las
4. User Manua |& ppk cloud 3 _colorized las

Nuwa+DXF 13 ppk_cloud 4 colorized las

Figure 8.3 LAS File Import

After importing, the imported files will be displayed in the Las source file list. And the item

could be deleted if the delete icon is clicked.

8.3 Datasets

Click Datasets [+] button, check the LAS files that need to be imported into datasets, and
check the column attributes in LAS files to import. Input the name, click [OK] and wait for

the import to complete.

DataSets + w= Create New DataSet *

Copy Source Las Files Columns

show name delete v ppk_cloud_2_colorized.las | Location

v ppk_cloud_3 colorized.las v Caolor
Intensity
ReturnMumber
NumberOfReturnsGivenPulse
ScanDirectionFlag
EdgeOfFlightingLine
Classification
ScanAngleRank
UserData
PointSourceld
GpsTime

Wa

name |test SelectAll Clear Selection

OK Cancel

&
i
T
T

[z}

Figure 8.4 Datasets Import

After datasets importing, the imported datasets will be displayed in the datasets list. And

the item could be deleted if the delete icon is clicked. The interface displays the point
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clouds graphic for the checked datasets. Use the mouse wheel to zoom the display. Use

the left mouse button to rotate the display and the right mouse button to drag the display,

to adjust the 3D display angle of point clouds.

e right weuse hitton t

Figure 8.5 Point Clouds Display

In datasets list, select item and lick [Rename] to change the name of selected item.
Select item and click [Copy] to copy the selected item, avoiding subsequent edits affecting
the original dataset.

Select two or more datasets, click [Merge] and enter the name of merged datasets to

merge LAS data contained in the two datasets into one dataset.

DataSets Merge +
Edit Rename Cop!
show name | delete = Merge DataSets
demo i

delete source

v Test i

v Remain 0] name |Merge|

OK | Cancel

Sample Mesh Split

Figure 8.6 Datasets Merge
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8.4 Datasets Edit

Select dataset and click [Edit] button, open Edit DataSet dialog to edit selected dataset.

== Edit DataSet — O *

Marks | mark{double click on point)

remove mark remove the point
Select | add selector cancel selector
remaove outter remove inner

WVolume WVolume

Close

Figure 8.7 Edit DataSet

Click [Mark] button, and double click on point in point clouds to get coordinates and other

information.

oinkMark

Figure 8.8 Mark Point

Click [Add Selector] button, input the center point and size of box, or input center point

and radius of sphere, a selector will be displayed on point clouds, to remove the outer part

or inner part.

Figure 8.9 Selector Display
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Click [Volume] button, to make DTM first in Volume dialog.

Figure 8.10 Make DTM

Then click Areas [+] button, select item in areas list, click [begin select], and double click
on point clouds to create the boundary. Input fixed target height or select average height

as the target height, software will calculate and show the dig and cut part.

dgvomim) il volumim®)
84054 s

64064

Figure 8.11 Volume Calculation
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8.5 Datasets Operation

Under the datasets list, click [Sample] button to open sample dialog. Select function, then
software will sample the point clouds in dataset according to configured target percents,

and save the result as a new dataset.

== Do Sample X

function | Poisson Disk hd

target percents e | 100%

init factor | 5.00

ip

a

make mesh alpha | 01000 5| meter

OK Cancel

Figure 8.12 Sample

Click [Mesh] button, select function in dialog to make Mesh for point clouds in dataset and

save the result as a new dataset.

DEMO

DEMO_mes!

DEMO_spid_dose

v DEMO_mesh_gaissont

Figure 8.13 Mesh

Click [Split] button, select function in dialog to split point clouds in dataset and save the

result as a new dataset.

DEMO @

DEMO_mesh_poisson @
v DEMO_split_dbscan @

DEMO_mesh_poissont epsilon | 0.2000
minpts |45

V! retain noise

he mouse wheel to zoom.
he Teft mouse button to move and |

sample Mesh spiit

Figure 8.14 Split
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9. Tools

® Coordinate Systems

® Antennas
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9.1 Coordinate Systems

Click Tools menu, click [Coordinate Systems] button, to open the coordinate systems tool.

& Coordinate Systems x

Coordinate Systems List Coordinate Systems Library
Name:

Parameters | TestTool Builder
Groups New Delete 7 %
Ellipsoid Projection Plane Adjustment Height Fitling Geoid
682000 - ,’ Predefined — e
USANADS3 North Caralina " Africa ame ansvers_Marcator
» B America
SSiAdd v o hsia

Parameters,
& Afghanistan Unit
& Armenia
7 rzerbaijan
i~ Bahrain
i Bangladesh
&~ Bhutan
& Brunei
- Down k~ Burma -
v 7 Ccambodia Scale 1
~ & China
| BJ54
|| XiAng0
LI Tianlinz000
@ Remove | HKWGSS4
Ll HK1980
L1 HKs0
LI Penghu Island

DDMMSS

DDMMSS

2 Up

Name New Delete Save Cancel

Figure 9.1 Coordinate Systems Tool

The tool is divided into three parts, Coordinate System List on the left, Coordinate System
Library in the center and Parameters on the right.

The coordinate systems in Coordinate System List can be displayed and selected directly
when creating new project or setting coordinate systems of projects. Click [Add] to add
coordinate systems from Coordinate Systems Library to the list. Click [Up] or [Down] to
adjust the sorting in the list. Click [Remove] to remove items in the list. Click items in the

list, the detailed information will be displayed in Parameters part on the right side.

Coordinate Systems List
MName:

GDAZ2020 MGAZone 56 E150-156

GDA2020 MGAZone 56 E150-156
Wesa4

< Add

= Up

- Down

) Remove

Figure 9.2 Coordinate Systems List
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In Coordinate Systems Library, there are predefined coordinate systems and customized
coordinate systems. The predefined coordinate systems are categorized according to
continents and regions. Click on predefined coordinate systems, the parameters will be

displayed on the right side but cannot be edited.

Coordinate Systems Library

Parameters Builder
Groups MNew Delete
Ellipsoid Projection Plane Adjustment Height Fitting
~ | Predefined =
b Africa Name Universal_Transverse_Mercator
» 7 America Parameters
b g Asia
. P’; Eurape Name Value Unit
~ k=~ Oceania Zone 52
~ |7 Australia
[ GDA2020 MGAZone 48 E102-108 Zone Number 22
| GDA2020 MGAZone 49 E108-114 St Bt 2

|l GDA2020 MGAZone 50 E114-120
[1 GDA2020 MGAZone 51 E120-126
|1 GDA2020 MGAZone 53 E132-138
|1 GDA2020 MCAZone 54 E138-144
[1 GDA2020 MGAZone 55 E144-150
|1 GDA2020 MGAZone 56 E150-156
|1 GDAZ2020 MGAZone 57 E156-162
[1 GDA2020 MGAZone 58 E162-168
[ GDA94 MGAZone 48 E102-108

[ GDA94 MGAZone 40 E108-114

|1 GDA94 MGAZone 50 E114-120

[ GDA94 MGAZone 51 E120-126

Rt New Delete Save Cancel

Figure 9.3 Predefined Coordinate Systems

Select a predefined coordinate system, right click on it and click [Sent to Customized] to
copy it from predefined group to customized group. Click on customized coordinate
systems, the parameters will be displayed on the right side and can be edited. It is also
possible to create groups and create coordinate systems in customized group, then

configure and edit coordinate system parameters.

.Cnordmate Systems Library Parameters Builder
Groups New Delete e
Ellipsoid Projection Plane Adjustment Height Fitting
~ | Predefined

b 7 Africa Name Universal_Transverse_Mercator v
" ¥ Amedca Parameters
b Asia -
» 7 Europe Name Value Unit
b ' Oceania Zone 52 *
v world
- {7 Customized Zone Number 52
L BJS4(Modified) South Hemisphere Yes -
|| CGCS2000{Modified)

B GDA2020 MGAZone 52 E126-132(Modified) |

Name Mew Delete Save Cancel

Figure 9.4 Customized Coordinate Systems
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There are Ellipsoid, Projection, Plane Adjustment, Height Fitting and Geoid in Parameters

part.

Ellipsoid

Projection

Plane

Adjustment

Height

Fitting

Geoid

The local ellipsoid of of the current project, including ellipsoid and datum
transformation. When editing ellipsoid parameters, you can select it from
the drop-down list, and the parameters such as a and 1/f will be changed
accordingly. The datum trans includes None, Three Parameters and
Seven Parameters.

In the current project, the ellipsoid and datum trans are used to realize the
conversion calculation of Lat/Lon/Hgt coordinates under WGS84 and local
system.

The projection of the current project. Select projection type from the
drop-down list, and enter parameters according to projection type, such as
Origin Lat, Central Meridian, False North, False East, Scale and so on.

In the current project, the projection is used to realize the conversion
calculation of Lat/Lon coordinates and North/East coordinates under local
system.

The plane adjustment parameters of the current project.

In the current project, the plane adjustment is used to realize the
conversion calculation of projected North/East coordinates and known
coordinates in site calibration.

The height fitting parameters of the current project.

In the current project, the height fitting is used to realize the conversion
calculation of ellipsoidal height coordinates and known altitude
coordinates in site calibration.

The geoid model of the current project.

In the current project, the geoid model file selected is used to calculate

altitude above mean sea level from ellipsoidal height.
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9.2 Antennas

Click Tools menu, click [Antennas] button, to open Antennas tool.
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Figure 9.5 Antennas Tool
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In the tool, antennas in the list are categorized according to manufacturers. Click on

antenna item to display properties and values.

When importing GNSS files, software will automatically recognize antenna information

recorded in observation files, match the antenna type and parameters in Antennas tool in

calculations. If there is no matching antenna type in the tool, you can click [Import File] to

import antenna file or click [New Manufacturer] and [New Antenna] and input antenna

parameters manually.
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10. Support

Click Support menu, click [Help] button to open software user manual.
Click Support menu, click [Release Notes] button to open release notes documentation.
Click Support menu, click [About] button to open the dialog that displays software version,

website, support email and other information.
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11. Terminology

Abbreviation
GNSS

PPK

RINEX

RMS

RTK

WGS84

Definition

Global Navigation Satellite System
Post-Processing Kinematic

Receiver Independent Exchange format
Root Mean Squares

Real-Time Kinematic

World Geodetic System 1984
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12.File Format

[.exe].executable program file
[.las]: LIDAR data binary file
[.tgo2]: TGO2 project file
[-trd]: Tersus Road file format

[.trs]: Tersus raw observation data file
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Proprietary Notice
All Information in this document is subject to change without notice and does not reflect

the commitment on Tersus GNSS Inc. No part of this manual may be reproduced or
transmitted by all means without authorization of Tersus GNSS Inc. The software
described in this document must be used in terms of the agreement. Any modification

without permission from Tersus GNSS Inc. is not allowed.
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