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Preface
Introduction

Welcome to the Hi-Target Business Center. This introduction describes how to use this product.

Experience Requirement

In order to help you use the Hi-Target series’ products better, we suggest you carefully read the
instructions. If you are unfamiliar with the products, please refer to http://www.hi-target.com.cn/

Tips for Safe Use

Notice: The contents here are special operations and need your special
attention. Please read them carefully.

The contents here are very important. The wrong operation may damage the
machine, lose data, break the system and endanger your safety.

Exclusions

Before using the product, please read these operating instructions carefully: they will help you to use it
better. Hi-Target Surveying Instrument Co., Ltd will assume no responsibility if you fail to operate the
product according to the instructions, or operate it wrongly due to misunderstanding the instructions.

Hi-Target is committed to constantly perfecting product functions and performance, improving service
guality and we reserve the right to change these operating instructions without notice.

We have checked the contents of the instructions the software and hardware, without eliminating the
possibility of error. The pictures in the operating instructions are for reference only. In the case of non-
conformity with products, the products shall prevail.

Technology and Service

If you have any technical issues, please refer to Hi-Target’s technology department for help.

Relevant Information

You can obtain this introduction by:

1. Purchasing Hi-Target products: you will find this manual in the instrument container to guide you on
operating the instrument.

2. Logging onto the Hi-Target official website, download the electronic version introduction at Download
center — Partners — Partner center.


http://www.hi-target.com.cn/

¢:) Hi-Target

Hi-Target Business Center User Manual

Advice

If you have any comments and suggestions for this product, please email info@hi-target.com.cn. Your
feedback will help us to improve the product and service.
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Chapter 1

Software Introduction

This chapter contains:

Instruction Manual Use

Instruction Manual Introduction

Experience Requirements

Liability Waiver

Technical Services

Your Service
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1.1 Instruction Manual Use

Welcome to use Hi-Target Business Center (full text abbreviated as HBC) software, this article is the
HBC software help manual, that is, the manual.

1.2 Instruction Manual Introduction

This manual describes in detail the installation and configuration of HBC software and the use of each
function module, in order to guide you to learn to use each operation of HBC software quickly and
accurately.

1.3 Experience Requirements

In order for you to use the HBC software better, CNOOC recommends that you have a certain level of
measurement knowledge and read this manual carefully. If you have any questions, please contact us.

1.4 Liability Waiver

Before using this product, please be sure to read the instruction manual carefully, which will help you to
use this product better. Hi-Target is not responsible for any damage caused by operating the product
without following the requirements of the instruction manual or misusing the product without
understanding the requirements of the instruction manual correctly.

Hi-Target is committed to continuously improving the functions and performance of its products and
services, and reserves the right to make changes to the contents of the instruction manual without prior
notice.

We have checked the consistency of the printed content and the hardware and software, however, we
do not exclude the possibility of deviations, the pictures in this manual are for reference only, if there is
any discrepancy with the actual product, please refer to the actual product, the final interpretation right
belongs to Guangzhou Hi-Target Survey Instruments Co.

1.5 Technical Services

If you have any technical problems, you can contact the technical center of each branch or the technical
department of the headquarters by phone, and we will answer your questions promptly.

1.6 Your Service

If you have any comments and suggestions on this manual, please contact us, your feedback will be a
great improvement to the quality of our manual.
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Chapter 2

Installation and Licensing

This chapter contains:

- Installation

- Operating Environment

- Software Registration




) Hi-Target

2.1 Installation

Hi-Target Business Center User Manual

Copy the installation file to the device and double-click the installer file to install the software.

Select the path and agree to the license conditions.

-~
q.) Hi-Target Surveying Instrument Co.Ltd

)
Hm' Hi-Target Business Center

| agree to the License terms and conditions.

Figure 2-1-1 Install

Select the module to be installed.

-
q .) Hi-Target Surveying Instrument Co.Ltd

)
Hm' Hi-Target Business Center

Optional features to install

¥ g Feature.Title.ElecFeature

Total space required on drive:

Back

Figure 2-1-2 Install
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Creating application shortcuts.

-~
q.) Hi-Target Surveying Instrument Co.Ltd

)
H.‘?QV Hi-Target Business Center

application shortcuts

ortcuts for Hi-Target Busin enter in the following

rt Menu Programs folder

Install

Figure 2-1-3 Install

Perform installation.

-
q.) Hi-Target Surveying Instrument Co.Ltd

)
H‘fn' Hi-Target Business Center

Figure 2-1-4 Install




“:" H’-Target Hi-Target Business Center User Manual

Complete installation.

-
qb Hi-Target Surveying Instrument Co.Ltd

)
Hm' Hi-Target Business Center

Hi-Target Business Center has been s sfully installed.

Figure 2-1-5 Install

2.2 Operating Environment

HBC software supports Windows 7, Windows 10 64-bit operating system.

Environment: win7 win10 operating system, CPU Core Duo 2.0 or above Hard disk:500G or above
Memory: 4G or above, graphics card driver support OpenGL3.3 or above.

2.3 Software Registration

Open the software registration screen.

The software registration interface will pop up automatically when the advanced modules [GNSS PPK
Solver] and [Single BDS Solver] are not registered, or click [Registration] under [Support] after opening
the software, the software registration interface is as follows.
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i' Software Register

Register ID: FOCA7T6AEZBO18

Lisence: || | | |

Figure 2-3-1 Register

The software will automatically generate a serial number based on the computer configuration
information, enter the registration code or license file obtained from this serial number.

If you do not use the advanced [GNSS PPK Solver] and [Single BDS Solver] modules, you can enter
the software directly by clicking the [Cancel] button.

Click [Register] to complete advanced module registration.

Note: New users will have a one-month trial period by default after the installation of the software, during
which users can use the functions of the advanced modules.
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Chapter 3

Start

This chapter contains:

- New Construction
- Open

- Save

- Save As

- Save As Template
- Close

- Recently Used

- Exit



“:" H’-Target Hi-Target Business Center User Manual

3.1 New Construction

1.Interface

Open the HBC software and click [New] on the left side of the interface as follows.

H-Twpe Sarren Carier

[EEa] Prg_p:r‘. Dietails

Name Time zone | {UTC+00D0ILondon e B

Postion |CR%EC Project Arcests

Project Description

Project unit Person liable
Time fone UTE <IN L ndan

#Lpordinaie bystem WHS 1584
Project uni
Corinacsion unit

Conimruction unit Ui

“ —

Figure 3-1-1 Start

The fields with "*" are required, the name defaults to the current time, and the location path records the
location of the last selected project folder.

Note: The maximum length of the project name is 50 characters.

2.New Construction Information

Enter the project name, select the time zone, and choose the project storage path.

3.Project Description

Enter the information of project unit, responsible person, construction unit and surveyor respectively.
Click OK to complete the project creation.

4.Stopping Window

Right mouse click on the top menu bar or the title bar of each docking window can choose to open/close
the corresponding docking window, such as open: project management, output information docking
window, pay attention to other docking windows, such as RTK project under the point panning open way
need to click [RTK] under the [point panning] to open.
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Hi-Target Bus

HEC Projet  GNSS  RTK  Elec  TotalStation Road Design DTM  Tools  Support wgn 8 @ B @
. [O -
& e & a8 B & @
Open Save Save  MNew Import Download Upload Center  Essential Coordinate — Parameters
As - - . Information. System Calculation — Project management
Project Data Joint-Work Attribute Fun:
Layer Manager

- v Details B

Project manageme el Petails = X

v Qutput

[ New Data Files

Details

& Import Data Files

Layer Manager: = X

Outplit ® X

O Messages(3) Warnings(®) €9 Errors(0)

2] Update HEC Coord Point Lib Successfully

[19:02:42] Modify Coordinate System Successfully

Figure 3-1-2 Start

3.2 Open

[Method 1] Open the HBC software and click [HBC] in the upper left corner, the software pops up a side
menu.

Hi-Target Business Ce...

HBC Project GMNSS RTK  Elec  Total Station Road Design  DTM Tools Support
ey ]
& B e & o & @
Open  Save Save MNew Import Download Upload Center Essential Coordinate Parameters
. Mg - - . i Information System Calculation
Project Data Joint-Waork Attribute Function

Figure 3-2-1 Open

Click [Open] in the drop-down menu, the software pops up the file selector, and the path is the default
path to store the project.
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@ Hi-Target Business Center -

New Recently opened project File directory recently opened

Dpening‘.‘ El C:/Users/Administrator/Documents/HBC/Project/2022-04-21/2022-04-21.hbc [j C:/Users/Administrator/Documents/HBC/Project/2022-04-21
El C:/Users/Administrator/Documents/HBC/Project/2022-04-20/2022-04-20.hbc D C:/Users/Administrator/Documents/HBC/Project/2022-04-20

Cave

o El C:/Users/Administrator/Documents/HBC/Project/Example-DTM/Example-DTM.hbc [j C:/Users/Administrator/Documents/HBC/Project/Example-DTM

SaveAs... El C:/Users/Administrator/Documents/HBC/Project/Example-GNSS/Example-GNSS.hbe D C:/Users/Administrator/Documents/HBC/Project/Example-GNSS

Save As Template El C:/Users/Administrator/Documents/HBC/Project/Example-RTK/Example-RTK.hbc @ C:/Users/Administrator/Documents/HBC/Project/Example-RTK
El C:/Users/Administrator/Documents/HBC/Project/Example-Road/Example-Road.hbc [D C:/Users/Administrator/Documents/HBC/Project/Example-Road

Gizz El C:/Users/Administrator/Documents/HBC/Project/Example-TotalStation/Example-Total! D C:/Users/Administrator/Documents/HBC/Project/Example-TotalStation

Eraai | et /2022-02-11/2022-02-11.hbc [ e tE/2022-02-11

- D E#HET /2022-02-10/2022-02-10.hbe D B3R f/2022-02-10

. | DyHBC/Project/Example-DTM/Example-DTM.hisc [5) DyHBC/Project/Example-DTM

|

Select the HBC project file to be opened, click [Open] on the selector, and the software opens the HBC
project.

Figure 3-2-2 Open

[Method 2] Open the HBC software and click the [Open] icon under the [Project] toolbar in the upper left
corner, the software will also pop up the same file selector.

Hi-Target Business Ce...

HBC Project GMNSS RTK  Elec  Total Station  Road Design  DTM Tools Support
My ] ]
& e & &8 H
Open| Save Save Mew Import Download Upload Center Essential Coordinate Parameters
. As - - . Information,  System Calculation
Project Data Joint-Work Attribute Function

Figure 3-2-3 Open

[Method 3] Open the HBC software and click [HBC] in the upper left corner, the software will pop up a
side menu. Click [Recently Used] in the drop-down menu, double click any of the recently used projects,
the software will open the project.
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@ Hi-Target Business Center

New Recently opened project File

Dpening... El D:/HBC/Project/Example/Example.hbc [3

Save As

Save As Template

Close

Recent

Exit

Figure 3-2-4 Open

[Method 4] Open the HBC software and click the open icon at the top, the software pops up the file
selector, the path is the default path to store the project.

Hi-Target Business Ce...

GMSS RTK Elec  Total Station Road Design DTM Tools Support
c>e H & @
Open  Save Save New Import g Upload Center Essential Coordinate Parameters
A - -
Project : Data | #* Open X
Project management = T <« Documents » HBC » Project Search Project p )
™ New Data Files Organize Mew folder == - | 0
() MName Date modified Type
£ Import Data Files # Quick access
P 2022-04-20 File folder
[ Desktop -+
2022-04-21 File folder
¥ Downloads Example-DTM File folder
[ Documents Example-GNSS File folder
| Pictures » Example-Road File folder
HECEH Example-RTK File folder
Trainning Materi Example-TotalStation File folder
ZT5-320R 3.8CF
Layer Manager i =RE
= This PC
F Network v < >
File name: [| ~| | HBC project files(*hbc) ~
Output +
© Messages(3) Warnings(0) @ Errors()
)

Figure 3-2-5 Open
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3.3 Save

[Method 1] Click [HBC] in the upper left corner of the HBC software, and then click [Save] in the software

pop-up side menu.

Hi-Target Business Center User Manual

©

New Recently opened project

El C:/Users/Administrator/Documents/HBC/Project/2022-04-21/2022-04-21.hbc

Opening..

El C:/Users/Administrator/Documents/HBC/Project/2022-04-20/2022-04-20.hbc
Save
El C:/Users/Administrator/Documents/HBC/Project/Example-DTM/Example-DTM.hbc

SaveAs... El C:/Users/Administrator/Documents/HBC/Project/Example-GNSS/Example-GNSS.hbc

~ El C:/Users/Administrator/Documents/HBC/Project/Example-RTK/Example-RTK.hbc
Save As Template

El C:/Users/Administrator/Documents/HBC/Project/Example-Road/Example-Road.hbc
Close
El C:/Users/Administrator/Documents/HBC/Project/Example-TotalStation/Example-Total:

Recent El Ex/#HES1H/2022-02-11/2022-02-11.hbc

E| ey /2022-02-10/2022-02-10hbe
Exit
El D:/HBC/Praject/Example-DTM/Example-DTM.hbc

Hi-Target Business Center

File directory recently opened

@ C:/Users/Administrator/Documents/HBC/Project/2022-04-21

[j C:/Users/Administrator/Documents/HBC/Project/2022-04-20

[D C:/UsersfAdministrator/Documents/HBC/Project/Example-DTM

[j C:/UsersfAdministrator/Documents/HBC/Project/Example-GNSS

@ C:/UsersfAdministrator/Documents/HBC/Project/Example-RTK

@ C:/Users/Administrator/Documents/HBC/Project/Example-Road

@ C:/Users/Administrator/Documents/HBC/Project/Example-TotalStation
[ ettt /2022-02-11

) eyt /2022-02-10

[D D:/HBC/Project/Example-DTM

Figure 3-3-1 Save

[Method 2] Click the [Save] icon under the [Project] toolbar in the upper left corner of the HBC software.

Hi-Target Business Ce...

HBC Project GMNSS RTK Elec Total Station Road Design DTM Tools Support
[y — -
- M ©&© o= H @
Dpen Save Save Mew Import Download Upload Center Essential Coordinate Parameters
. As - - . Information System Calculation
roject Crata Joint-Work Attribute Function

Figure 3-3-2 Save

3.4 Save As

[Method 1] Click on the HBC software and click on [HBC] in the upper left corner, then click on [Save
as] in the side menu that pops up in the software.
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Hi-Target Business Center - & x

©
New Recently opened project File directory recently opened
Opening.. [=] ©yusers/administrator/Documents/HBC/Project/2022-04-21/2022-04-21 hbe [2) cyusers/Administrator/Documents/HBC/Project/2022-04-21

[=] eusers/administrator/Documents/HBC/Project/2022-04-20/2022-04-20.hbe [2) cyusers/Administrator/Documents/HBC/Project/2022-04-20
o
e [Z] eusers/Administrator/Documents/HBC/Project/Example-DTM/Example-DTM.hbe [2) cyusers/Administrator/Documents/HBC/Project/Example-DTM
SaveAs.. [=] ©users/Administrator/Documents/HBC/Project/Example-GNSS/Example-GNSS.hbe [2) cyusers/Administrator/Documents/HBC/Project /Example-GNSS
N [Z] ©users/administrator/Documents/HBC/Project/Example-RTK/Example-RTK hbe [2) cyusers/Administrator/Documents/HBC/Project /Example-RTK

[=] eusers/Administrator/Documents/HBC/Project/Example-Road/Example-Road.hbe [2) cyusers/Administrator/Documents/HBC/Project /Example-Road
G2 [Z] ©users/Administrator/Documents/HBC/Project/Example-TotalStation/Example-Total! [2) cyusers/Administrator/Documents/HBC/Project /Example-TotalStation
Recent E E/FET$/2022-02-11/2022-02-11.hbe [j E/ B /2022-02-11

. [Z] etz /2022-02-10/2022-02-10.nbc [3) EsedBsT#/2022-02-10
ot [=] DyHBC/Project/Example-DTM/Example-DTM.hbc [2) DyHBC/Project/Example-DTM
‘_

Figure 3-4-1 Save As

The software pops up the file selector, and the path is the default path to store the project.

A% Save As X
uN <« Documents + HBC * Project v | 0 Search Project yel
COrganize « Mew folder == - o
[ Desktop -+ " Mame Date moedified Type
+ Downloads 4 2022-04-20 4/20/2022 4:20 PM File folder
@ Documents o 2022-04-21 4/20/2022 4:21 PM File folder
| Pictures - Example-DTh 4/20/2022 4:14 PM File folder
HECE B Example-GM55 4/20/2022 4:14 PM File folder
Trainning Materi Example-Road 472072022 414 PM File folder
ZT5-370R 5.5C Example-RTK 4/20/2022 414 PM File folder
- Example-TotalStation 472072022 4:14 PM File folder
[ This PC
CF Network v L >
File name: || w
Save as type: | HBC project files(*.hbc) w

» Hide Folders Cancel

Figure 3-4-2 Save As
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Select the path where you want to save the project file, enter the name of the project you want to save
as in the file name, and click [Save].

[Method 2] Click the [Save As] icon under the [Project] toolbar in the upper left corner of the HBC
software, and the software will also pop up the same file selector.

HBC Project GMNSS RTK  Elec  Total Station Road Design DTM Tools Support

sERPRe & 6o E &

Open  Save Save Mew Import Download Upload Center Essential Coordinate Parameters
. As - - d Information  System Calculation
Project Data Joint-Wark Attribute nction

Figure 3-4-3 Save As
3.5 Save As Template

1.Save Template

New Construction

©

New New Project

Opening... MName *  |2022-04-20 | Time zone |(UTC+00:00)Landon -

Hi-Target Business Centd

Position * |C:/Users/Administrator/Documents/HBC/Project Browse
Save As Template PFDJECt Description
Close Project unit | | Person liable ‘ ‘
Recent Construction unit | | Surveyor ‘ ‘

Exit

Figure 3-5-1 Save as Template
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Click [Save As Template], enter the template hame, and click [OK].

: Hi-Target Business Center

New New Project Details

Opening... Name *  |2022-04-20 Time zone |(UTC+00:00)London -

Sawve

<Empty Termplat

w11

Position * | C:/Users/Administrator/Documents/HBC/Project | ‘ Browse
SawveAs..
.ﬂﬁ' SaveAsTemplatePage
Save As Template Project Description
Template Name |1| | —
Close Project unit | | Time Zone: (UTC+00:00)Londn —
Coordinate Systern: WGS 1984
P . . e Sy
Recent CETSIENER Wit | | Project unit )
Construction Unit: i
. on
Exit | OK | Cancel
[o]4 eset

Figure 3-5-2 Save as Template

New project template is added to the template details page, and the template information is displayed
below the list, the asterisk represents the current project using the template, and the default box is
checked to represent the new project using the template by default.

Details

Template Default
i <Empty Template=>

test1 1

Time zone (UTC+00:00)London
#Coordinate System WGS 1984

Project unit

Construction unit:

Figure 3-5-3 Save as Template
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2.Application Templates

Select the project template, click [Apply], and the template information will be filled automatically on the

left.
: Hi-Target Business Centd
New New Project
Opening.. Name | Time zone |(UTC+08:00)Beling =
Save
Position |C:,.|r Users/zhdgps/Documents/HBC/Project Browse
Save As
Save As Template Project Description
Close Project unit | | Person liable |test1 |
2T Construction unit | | surveyor |test1 |
Exit
OK Reset

Figure 3-5-4 Save as Template

View [Project] - [Basic Information], display content consistent with the template.

ential Information

MName  testl time zone | (UTC-+08:00)Beiling |- |

Location C:fUsers/zhdagps/Documents/HBC Project

Project description
Project unit testl Person liable |testl
Construction unit |testl Surveyaor testl

Ok | | Cancel

Figure 3-5-5 Save as Template
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3.6 Close

Click the HBC software and click [HBC] in the upper left corner, then click [Close] in the side menu that
pops up in the software.

: Hi-Target Business Center

New Recently opened project File d

Opening... =] DyHBC/Project/Example/Example.hbe O o

Save

Save As

Save As Template

Close

Recent

Exit

Figure 3-6-1 Close

The software pops up the closing prompt box "The current project has been modified, whether to save".

A% HBC X

o Current Projects[Example-GNS5] Medified, Do You Need To Save Them?

Yes Mo Cancel

Figure 3-6-2 Close
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Click [Yes] to close the project after the software saves the current project; click [No] to close the current
project directly without saving; click [Cancel] to close the prompt window message, without saving or
closing the current project.

3.7 Recently Used

Click [HBC] in the upper left corner of the HBC software, click [Recently Used] in the pop-up menu of
the software, the software pop-up panel shows the list of recently opened historical projects and the list
of file locations where the corresponding projects are located. Double-click any of the recently opened
file directories to open the file directory location in Explorer.

©

New Recently opened project File

Hi-Target Business Center

Opening... El D:/HBC/Project/Example/Example.hbc [j
Save

Save As

Save As Template

Close

Recent

Exit

Figure 3-7-1 Recently Used
Double click any project in the history project list, the software will open the project.

3.8 Exit

[Method 1] Click [HBC] in the upper left corner of the HBC software, and click [Exit] in the side menu
that pops up in the software.
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Hi-Target Business Center
©

New Recently opened project

Opening... |:| D:y/HBC/Project/Example/Example.hbc
Save

Save As

Save As Template

Close

Recent

Exit

Figure 3-8-1 Exit

If there is an open project is not closed, the software pop-up prompt box "the current project has been
modified, whether to save", click [Yes] will save the current project and exit the software; click [No] will
directly exit the software does not save the current project.

Hi-Target Business Center

HBC Project GMSS RTK Elec Total Station Road Design OTM Tools Support
e -
5 B e o o B & @
Open  Save Save Mew Import  Download Upload Center Essential Coordinate Parameters
. As - - . ) Infarmation System Calculation
Praoject Data Joint-Wark: Attribute Function

Project management = X ® map
" New Data Files

= Import Data Files

A» HBC X

o Current Projects[2021-12-10] Medified, Do You Meed To Save Them?

Yes Mo

Layer Manager b4

Figure 3-8-2 Exit
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If there is no open project, the software pops up a confirmation exit prompt box "Are you sure you want
to exit?" Click [Yes] to exit the software; click [No] to close the prompt box and do not exit the software.

Hi-Target Business

HBC Project GMNSS RTK Elec Total Station Road Design DTM Tools Support

SRR HE @ o =

Open Save Save Mew Import Download Upload Center Essential Ce
. As . ) Information System
Project Data Joint-Waork Attribute

sy

Parameters
Calculation
unction

Project management + >

MNew Data Files

Import Data Files

A HBC >

o Are You Sure To Quit 7

Yes [ [=]

Figure 3-8-3 Exit

[Method 2] Click the [x] icon in the upper right corner of the HBC software directly.

If there is an open project is not closed, the software pop-up prompt box "the current project has been
modified, whether to save", click [Yes] will save the current project and exit the software; click [No] will
directly exit the software does not save the current project.

Hi-Target Business Center

HBC Project GMNSS RTK Elec Total Station Road Design DTM Tools Support
e - -
&5 e oo H & @
Open  Save Save Mew Import Download Upload Center Essential Coordinate Parameters
. As - - . . Information System Calculation
Praoject Data Joint-Waork Attribute Function

® Map

Project management & X

% New Data Files

= Import Data Files

A% HBC *

o Current Projects[2021-12-10] Modified, Do You Meed To Save Them?

Cancel

Yes Mo

Figure 3-8-4 Exit
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If there is no open project, the software pops up a confirmation exit prompt box "Are you sure you want
to exit?" Click [Yes] to exit the software; click [No] to close the prompt box and do not exit the software.

Hi-Target Business Center

HBC Project GMNSS RTK Elec Total Station Road Design DTM Tools Support
— M —i
GRS o com @ & @
Open  Save Save Mew Import | Download Upload Center Essential Coordinate Parameters
) As . Information  System Calculation
Praject Data Joint-Work: Attribute Function

Project management + X

% New Data Files

Import Data Files

A¥ HBC X

o Are You Sure To Quit 7

Layer Manager = X

Figure 3-8-5 Exit
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Chapter 4

Project

This chapter contains:
- Open
- Save
- Save as
- Essential Information
- Coordinate System

- Joint-Work Center

- Parameter Calculation Widget
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4.1 Open

Open the HBC software and click the [Open] icon under the [Project] toolbar in the upper left corner.

HEC F‘r-:u_iev:t GMSS RTK  Elec  Total Station  Road Design DTM Tools Support
g, T ._ﬂrg
SR e oo & @
Open| Save Save Mew Import  Download Upload Center Eszential Coordinate  Parameters
As - Information System Calculation
Project Data Joint-Wark Attribute Function

Figure 4-1-1 Open

The software pops up a file selector, and the path is the path where the project is stored by default.
Select the HBC project file to be opened, click [Open] on the selector, and the software will open the
HBC project.

4.2 Save

Click the [Save] icon under the [Project] toolbar in the upper left corner of the HBC software.

HEC Project GMNSS RTK  Elec  Total Station  Road Design  DTM Tools Support

SRE e & &a@ F

Open | Save | Save Mew Import  Download Upload Center Ezzential Coordinate  Parameters

] As - - _ Information  System Calculation
Project Drata Joint-Work Attribute Function

-
e

Figure 4-2-1 Save

4.3 Save As

Click the [Save As] icon under the [Project] toolbar in the upper left corner of the HBC software.

HEC Prcuj-ect GMNSS RTK  Elec  Total Station  Road Design  OTM Tools Support
-
D £ AEeE & &aa [E )
pen  Save | Save Mew Import  Download Upload Center Ezzential Coordinate  Parameters
Az - - Information  System Calculation
Project Cata Joint-Warlk Attribute Function

Figure 4-3-1 Save As
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The software pops up a file selector with the path as the default storage project path.

| A% Save As | X

4 > ThisPC » Documents * HBC » Project v O Search Project el
Organize + Mew folder == - 9
~
I Desktop E MName Date modified Type Size "
¥ Downloads  # 1 4/14/2021 315 AM  File folder
Documents 0414 471472021 10:41 PM  File folder
[&=] Pictures » 0425 472472021 9:41 PM File folder
1 0425-1 /24/2021 543 PM File folder
77 0524 File folder
0525 File folder
baogao
hoh 0611 File folder
zhuhs test 0623 File folder
& OneDrive 2020-10-29 File folder
—— 2020-11-24 File folder
= This PC 2020-12-07 File folder
I Desktop 2020-12-08 J File folder
Documents 2021-01-14 1/14/2021 & File folder
AL Nrwenlnads A 2021-0m1-141 171472001 /40 PM File folder A
File name: | | b
Save as type: | HBC project files(*.hbc) v

~ Hide Folders Cancel

Figure 4-3-2 Default Storage Project Path

4.4 Essential Information

Click the [Essential Information] icon under the [Project] toolbar in the upper left corner of the HBC
software.

HEC F‘ru:uject GMNSS RTK  Elec  Total Station  Road Design DTM Tools Support

SRR DB & &S @

Open  Save  Save Mew Import Download Upload Center Ezsential | Coordinate  Parameters

Az - - Informationl  System Calculation
Project Data Joint-Waoarl ribute Function

Figure 4-4-1 Essential Information

The software pops up a essential information box, including the project name, time zone, location, and
project description.
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,..!'!" Essential Information

Name  2022-04-15-4 time zone | (UTC+00:00)London -

Location D:/HBC/Project

Project description

Project unit Person liable

Construction unit Surveyor

] Cancel

Figure 4-4-2 Essential Information

You can edit the time zone, description. After editing, click [OK] to update the essential information of
the current project.

4.5 Coordinate System

1.Interface

Click the [Coordinate System] icon under the [Project] toolbar in the upper left corner of the HBC
software to enter the coordinate system interface.

HBEC F"ruject GMNSS RTK  Elec  Total Station  Road Design  DTM Tools Support

EREBENE &©o o8 H | &| &

Open  Save Save Mew Import Download Upload Center Eszential | Coordinate| Parameters

As - Information | System Calculation
Project Data Joint-Work Attri Function

Figure 4-5-1 Coordinate System
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,.g!' Coordinate System - WGS 1984

Projection Daturn Ellipsoid Transformation Plane Transformation Height Fitting Grd b
Source Ellipsoid | WG5S 1984 -
alrm) 6378137.000000
144 298.257224
Local Ellipsoid | WG5S 1984 -
alm) 6378137.000000
14 298.257224

% Share 3 Get Import Manager oK Cancel

Figure 4-5-2 Coordinate System Interface

2.Import

Click [Import], the software pops up a file selector, the default path is the directory where the Project
folder of the HBC project is located, select the corresponding coordinate system file, the file types that
can be selected are dam file (*.dam) and dc file (*. .DC).
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T TS
4% Open P System - WGS 1984
4[> ThisPC » Documents » HBC » Project » 06281 » v © | seachigast P letion  Elipsoid Transformation  Plane Transformation  Height Fiting  Grid ¢4 b ©
L
Organize +  New folder Bz T @ E"’G“”"
A Name Date modified Type Size 6378137 000000
 Quick access
[ Desktop - GNSS File folder Eas 257224
Road File folder
¥ Downlosds RTK File folder [wes 1984
5] Documents TotalStation File folder Emm 000
& Pictures [ was 1984.dam DAM File 1KB
EEBESTZZ-‘l
BO1
HBCtest_data
roadfile
- J00)]
@ OneDrive
[ This PC
[ Desktop
Documents
A Downloads b -
File name: dam file(*.dsm) H
—
dam file(*.dam) )
] EE !| import ‘! manager || ok || concel

Figure 4-5-3 Import Coordinate System

Click [Open]. After successful reading, the parameters in the configuration items such as projection,
datum plane, and plane transformation in the coordinate system will be filled. Click [OK], and the
software will update the coordinates of the points in the point library according to the imported coordinate
parameters.

| .’3’ Coordinate System - WGS 1984

Cratum Projection Ellipsoid Transformation Plane Transformation Height Fitting Grid cd b
Source Ellipsoid | WGS 1984 -
afm) 6378137 000000
1/f 298 257224
Local Ellipsoid WGES 1984 -
afm) 6378137 00000
1/f 298 257224

<% Share | | 22 Get | | Import | | Manager QK | | Cancel

Figure 4-5-4 Import Coordinate System
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3. Coordinate System Option Settings

(1) Select the [Options] tab page to open the option sub-page.

_!?‘ Coordinate System - WGS 1984

9 Projection Ellipsoid Transformation Plane Transformation Height Fitting Grid COption |4 P
Helmert Formula simplified -
2nd Eccentricity Formula |e~2=1-(1-(1.0/fN"2 -
Projection with Height Default -

Iz encrypt Mo
Lat.Limit
Lon.Limit
| <% Share | | et Get | | Import | | Manager | | oK | | Cancel

Figure 4-5-5 Coordinate System Option

(2) You can select and change the formula parameters in the options sub-page:
- [Helmert Formula]: Simplified/Complete.

- [2nd Eccentricity Formula]: e"2=1-(1-(1.0/f))"2, e"2=(a*a-b*b)/(b*Db).

- [Projection With Height]: Default, Expand, Translate, Morph.

(3) The latitude and longitude range configuration item is disabled by default when a new coordinate
system is created, and the user can set the maximum and minimum range of the latitude and longitude
of the coordinate system.

(4) After modifying the above formula parameters, click [OK] to modify the dam file under the current
project with the same name as the project name. If the reference ellipsoid is currently converted, the
coordinate value of the coordinate point will change.

4. Datum Plane Parameter Settings

(1) The software loads the corresponding datum plane parameters in the current coordinate system
parameters by default (in general, they are obtained from the corresponding coordinate system
parameter files).
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(2) Select or set the name of the corresponding source ellipsoid (if it is a pre-built ellipsoid in the software,
the ellipsoid parameters under the corresponding target ellipsoid name will be automatically loaded and
the ellipsoid parameters cannot be edited; the ellipsoid added by the user can be edited of).

(3) Select the transformation model, which is ‘none’ by default. Currently, there are seven parameters
of Bursa, three parameters of Molodensky, one-step method, polynomial regression model, and ten
parameters (among them: seven parameters of Bursa, three-parameter of Molodensky and one-step
method will carry out the parameter calculation use case, and the rest need to enter the corresponding
value).

(4) After clicking [OK], the software will modify the current coordinate system parameter file and update
the coordinate value in the current project.

5. Projection Parameter Settings

(1) The software loads the corresponding projection parameters in the current coordinate system
parameters by default (in general, they are obtained from the corresponding coordinate system
parameter files).

(2) Select the corresponding projection method.

(3) Set the central meridian, north plus length, east plus constant, mean latitude, scale factor, plus belt
number, and XY forward and other values..

(4) After clicking [OK], the software will modify the current coordinate system parameter file and update
the coordinate value in the current project.

6. Plane Transformation Parameter Settings

(1) The software loads the corresponding plane transformation parameters in the current coordinate
system parameters by default (in general, they are obtained from the corresponding coordinate system
parameter files).

(2) The default plane transformation model for the software is ‘none’.

(3) The transformation models that can be selected are: four parameters (parameter values can be
entered manually, or values can be obtained after parameter calculation), TGO horizontal adjustment
(manually entered parameters), FreeSurvey plane transformation (manually entered parameters),
polynomial fitting (parameters entered manually).

(4) After clicking [OK], the software will modify the current coordinate system parameter file and update
the coordinate value in the current project.

7. Elevation Fitting Parameter Settings

(1) The software loads the corresponding elevation fitting transformation parameters in the current
coordinate system parameters by default (in general, they are obtained from the corresponding
coordinate system parameter files).

(2) The default elevation fitting transformation model of the software is ‘none’.
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(3) The available transformation models are: parameter fitting, TGO vertical adjustment, and FreeSurvey
elevation fitting.

(4) After clicking [OK], the software will modify the current coordinate system parameter file and update
the coordinate value in the current project.

8. Grid Fit Parameter Settings

(1) The software loads the grid fitting parameters corresponding to the current coordinate system
parameters by default (in general, they are obtained from the corresponding coordinate system
parameter files).

(2) The switches of the software B grid, L grid, NE grid, NEZ grid, and elevation grid are disabled by
default, and the grid file drop-down box on the right cannot be selected. If the switches of B grid, L grid,
NE grid, NEZ grid, and elevation grid are turned on, the user can select the imported grid file (existing
in the HBC/GeoPath directory) in the grid file drop-down box on the right.

,!}' Coordinate System - WGS 1984

1 Frojection Ellipsoid Transformation Flane Transformation Height Fitting Grid Opticn 4 P

B Grid Maone -
L Gnd Maone -
ME Grid Maone -
MNEZ Grid | pjane -
DEM Grid | pjane -

GroupBox

Plane Correction Grid | Dual-quadratic Spline Interpolation -

Bilinear Interpolation

Biquadratic Polynomials Interpolation
Dual-quadratic Spline Interpolation

&% Share i Get Import Manager OK Cancel

Figure 4-5-6 Grid




“:" H’-Target Hi-Target Business Center User Manual

(3) Select the plane grid correction method, the default is double spline interpolation.

(4) After clicking [OK], the software will modify the current coordinate system parameter file and update
the coordinate value in the current project.

9. Coordinate System Administration

(1) Click [Coordinate System Management] to enter the coordinate system management interface, and
then click [Update Built-in Ellips] to update the latest ellipsoid coordinate system online.

_g} Coord. Sys Management

Predefined User Defined Coordinate System Mame |UTM-WGS72-Zone 20M

Continent | Central America - Datum Projection Ellipsoid Transformation Plane Transformation Height Fitting [l 2

i t Al ill - . .
ountry ngurta Source Ellipsoid | WGS 1984 -

Predefined List a(m) 6378137.000000

|| UTM-WGS72-Zone 20N e TR
[} UTM-WGS84-Zone 20N
Local Ellipsaid | WGS 1972 -
a(m) £378135.000000
1/f 298260000
Update Build-in Ellip5| | Mew | | Save | | Apply | | Cancel

Figure 4-5-7 Coord. Sys Management

(2) Click the [Predefined] radio button in the upper left corner, and select an item in the [Continent] drop-
down box to display the corresponding country and the list of built-in coordinate systems in that country.
Click [Download] to download the coordinates system and grid files of countries that do not exist locally.
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Coord. Sys Management
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_gg' CoordinateSystemDownload

Predefined User Defined CoordinateSystem

Continent | Central Anfegica - Continent

Central America - sight Fi 4
Country | Anguilla - Country Anguilla - -
Predefined List I| Download I LThA-WA ? 20M.dam o
[ ] UTM-WGST2-Zone 20N i
[ UTM-WGS84-Zone 20N
N o

[ EGMO08.GG
[ ] EGMO8-rus.GG
[ geoid_MSK_Trimbl
D geoid_sk30_Trimble.g
[ LIT206.grd
[ spB.GRD

FOGAT OGR.GRD

The build-in ellipsai

Cancel

I| Download |I| Cancel |

Figure 4-5-8 Coord. Sys Management-predefined

(3) Click the [User Defined] radio box in the upper left corner to display a custom list of coordinate
systems.
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A} Coord. Sys Management

Predefined User Defined Coordinate System Name |test1|
Predefined List Datum Frojection Ellipsoid Transformation Plane Transformation Height Fitting Grid )
Source Ellipsoid | WGS 1984 -
a(m) 6378137.000000
11 298.257224
Local Ellipsoid | CGCS2000 -
a(m) 6378137.000000
1/£ 298.257222
Update Build-in EIIip5| | Delete | | Mew | | Save | | Apply | | Cancel

Figure 4-5-9 Coord. Sys Management-user Defined

(4) Click the coordinate system in the coordinate system list, the details of the selected coordinate
system parameters are displayed on the right, and the coordinate system name cannot be edited.

(5) Click the coordinate system in the custom coordinate system list, and click the [Delete] custom button
to remove the coordinate system from the coordinate list, and there is no coordinate system file under
HBC/GeoPath.

(6) Click [New], the coordinate system name is cleared, enter the coordinate system name, edit the
coordinate system parameters, click [Save], the custom coordinate system is successfully saved, and
the newly saved custom coordinate system is displayed in the custom coordinate system. In the
coordinate system list, the file is stored under HBC/GeoPath, and the coordinate system name in the
coordinate system parameter cannot be edited.
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,.(9‘ Coord. Sys Management

Predefined User Defined Coordinate System Name |testl
Predefined List Prajection Datum Ellipsoid Transformation Plane Transformation Height Fitting <
[ ] test1
Prajectian Guass-6 -
Central Meridian 114:00:00.00000E [x]

False_Narthing (m) |0
False_Easthing (m) 500000
Projection Height(m) |0
Latitude Of Origin  |00:00:00.00000N Q
Scale_Factor 1
Advance

Zone+
X-=MNarth

Y-=East

The build-in ellipsoid is up to date | Update Build-in E||ip5| | Delete | | New | | Save | | Apply | | Cancel

Figure 4-5-10 Coord. Sys Management-user Defined-new

(7) Click [Apply], a message box will pop up prompting ‘Whether to apply the [NAME] coordinate system
to the current project?’. Select [Yes], the coordinate system management interface closes and returns
to the coordinate system interface, displaying the coordinate system parameters applied by the
coordinate system management interface, select [No], which stays in the current coordinate system
management interface.

| False Northing (m) [0
A% HEC *

o Whether to apply the [test1] coordinate systemn to the current project? 1

[ Advance

Figure 4-5-11 Coord. Sys Management-user Defined-apply

(8) Click [Cancel] to close the coordinate system management interface and return to the coordinate
system interface.

10. Automatic Detection And Correction of Central Meridian

When importing GNSS data file, the software will automatically correct the central meridian according
to the coordinates of the first station and the set projection.
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# Map B b4
a 98
Datum Projection Ellipsoid Transformation Plane Transformation Height Fitting Grid cd
Praojection Guass-3 - |
Central_Meridian 114:00:00.00000E ]
False_Morthing (m) 0.0
False_Easthing (m) 500000
Projection Height{m) (0.0
Latitude Of Origin | 00:00:00.00000N [x]
Scale_Factor 1
Advance
Zone+
X-=North
¥-=East
* Share ) Get Import Manager oK Cancel
Output
@ Messages(9) Warnings(0) o Errors(4)
d d
[23:03:28] Update HBC Coord Peint Lib Successfully

Figure 4-5-12 Automatic Detection and Correction of Central Meridian

4.6 Joint-work Center

This module is a federated operations center for users in the software terminal (HBC, Hi-Survey) and
the cloud for data interaction and task assignment.

Web Page Account Application And
Management

Dispatches sub-accounts to the engineering group

HBC Login Account And Project

Cloud Service Process Management

Project upload to the engineering group

Hi-Survey Login Account And Project
oo

Figure 4-6-1 Cloud Service Process
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There are two kinds of accounts for the joint operation center, one is the administrator account and the
other is the ordinary user account.

Administrator account: The account registered by the user through the registration interface is the
administrator account, which has the permissions to register sub accounts and add groups.

Ordinary user account: The sub account registered by the administrator is an ordinary user account.
The ordinary user account does not have the permission to register sub accounts and add groups. It
only has the permission to upload and download data in the groups assigned by the administrator.

4.6.1 Web Side Operations

1. Account Application

(1) Browser login URL: http://cloud.zhdgps.com:8012/ Or, after installing HBC software, HBC opens the
embedded page below.

Hi-Target Business Center

HBC Project GMNSS  RTK  Elec  Total Station Road Design CTM Toals Support
- ] ]

& A & ola|

Open  Save  Save Mew Import Download Upload | Center Essential Coordinate Parameters

. As - - . Information.  System Caleculation

Project Data Joint-Waork Attribute Function

Figure 4-6-2 Cloud Service Process

Hi-Target Business Ce...

HBC  Projet | GNSS RTK Elec Total Station Road Design DTM  Tools  Support win R @ F &
€3 Joint-Work Center x

€Y Hi-Target  Joint-work center & Login Registr [EN v

51 Joint-Work Center

Enjoy your Work and Make work Efficient

Enter system e

Figure 4-6-3 Cloud Service Process
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Login

username

password

Joint-Work Center

(] Femsmbsar me

Logm

Forgot pazsword T

Begister

Figure 4-6-4 Login

(2) Click [Register] and fill in the following necessary information.

3 Joint-Work Center x

HBC Project GNSS RTK Elec Total Station Road Design DTM

Tools  Support

ROoOBEH &

‘3" Hi-Target Joint-Work Center

Username
Password
Confirm
Email

Verification

Current Project

Register

B

B

B

B

B

| please enter the user name

| please enter the password

| please enter the password again

| please enter your email l

Sent ]

| please enter the verification code

Please enter 4-12 letters, numbers, or underscores

Please enter 6-12 letters or numbers

Please enter 6-12 letters or numbers

Please enter your personal email

Please enter the 4-digit verification code

O 1 have read and agree "Hi-Target Joint-Work Center User Agreement’

[N I EWET Merge Layout

Figure 4-6-5 Register

EN
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2. New Engineering Group - add Group

Hi-Target Business Center User Manual

€Y Hi-Target Joint-work center # 2 1ys123456 Message Llogout EN v
Account management Al user i : &
My Profile My organization & lys123456 (273)
My Organization lys123456_3 & lys123456 4
Message center v &1 am Add Edit Delete
Untreated L lys123456
Processed Create group x
Groupname,
Cancel
Figure 4-6-6 Create Group
3. Invite or Register A Sub-account
("’ Hi-Target Joint-Work Center # 2 1ys123456 Message logout EN v
Account management Al user b ©
My Profile My organization & lys123456 @2/3)
My Organization lys123456 3 2 lys123456 4
Message center 4 T#1 am Add Edit Delete
Untreated L Iys123456
Processed Invite to join
Username
Group v
Cancel
Figure 4-6-7 Invite to Join
4. Assign Sub-accounts to Engineering Groups
€Y Hi-Target  Joint-work center # & 1ys123456 Message Logout |EN v
Account management All user i : B O
My Profile My organization L lys123456 12/3)
My Crganizatior lys123456_3 % lys123456 4
Message center v Tl am
Untreated L lys123456
Processed *
Groupname L&E1
lys123456 lys123456_3
lys123456_4
B o

Figure 4-6-8 Assign Sub-accounts
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5. Language switching

Hi-Target Business Center User Manual

The Joint-Work Center supports switching between Chinese, English and Russian languages.

"’ Hi-Target Joint-Work Center

Login Register |EN

B
4“'
pyccruit

Figure 4-6-9 Language Switching

4.6.2 HBC Side Upload and Download

1. RTK Project Interaction

Upload and download RTK project data series operations under the HBC software Joint-Work Center
(need to complete the necessary steps for account application in 4.6.1).

o AR A i R s Y IO R

Open Save  Save Mew Import | Download Upload

s @B & @

Center Essential  Coordinate = Parameters

As - -
Project Data Joint-Work

® Map |

Project management = X

Information  System Calculation
Attribute Function

™I New Data Files

£ Import Data Files

(1) RTK project upload

A* HBC >

o Login Success

Figure 4-6-10 Login

&

Joint-Work Center

Login
testb66

Remember me

| Register |

If HBC has created RTK project data locally or has opened the RTK manual project, you can select it in
the list and upload it to the corresponding group of the Joint-Work Center (RTK projects must be
assigned personnel before they can be uploaded for the mobile terminal corresponding account to log

in and download).
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Project management = X

™ New Data Files
RTK Road Design DTM

£ Import Data Files

Size Date modified Operatar
v [ RTK
51 RTKO1 1 505K 2021-09-22 test00989 2
e
2 943K 2021-09-22 test00989 2

Project Group |testdBg - . 3% 6.3M / 200.0M Upload | 2/2

Figure 4-6-11 RTK Project Upload

(2) RTK project download

When the mobile terminal Hi-Survey software has completed the RTK project data collection and
uploading operations, the HBC side of the office can log in to the account and select the RTK project
data to download under the corresponding project group.

,.L!‘," Joint-Work Download

RTK Road Design DTM
Project Size Date modified
o RTKD2 960K 2021-09-18
o RTKO1 505K 2021-09-18
xingzhanchafen 232K 2021-09-18
Project Group [test989 - . 3% 6.3M / 200.0M Within a week - 23

Figure 4-6-12 RTK Project Download
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2. Road Data Interaction

Hi-Target Business Center User Manual

Upload and download the road file series operations under the HBC software Joint-Work Center (need
to complete the necessary steps for account application in 4.6.1).

SR e | o DHs EH @

QOpen Save Save Mew Import |[Download Upload |Center
As

Essential  Coordinate  Parameters

- - Information System Calculation
Project Data Joint-Work Attribute Function
Project management = X 5] Map @ RTK [Road01CrossSec] x| Road Design [Road02] x

& Joint-Work Upload

1 New Data Files

RTK Road Design DTM

£ Import Data Files

Sync to RTK program Sync to the public Road Design library

i E :::d Design E20ad Design size _ RTK Project
[5 Road01 Road01 3K RTKO2
Road02 7K O RTKO1

O xingzhanchafen

Project Group |test389 ~ . 3% 6.3M / 200.0M Upload | 2/2

Figure 4-6-13 Road Data

(1) Road Data Upload

If HBC has created road data locally or has opened the road file, you can select it in the list and upload
it to the corresponding group of the Joint-Work Center.

PI’OjECt management % (5] Map @ RTK [Road01CrossSed = ||’ Road Design [Road02] X
S Joint-Work Upload

7 New Data Files

RTK Road Design DTM
£ Import Data Files
| Sync to RTK program Sync to the public Road Design library
» E RTK - . .
“~ [ Road Design [Boed oesign Size RTK Praject
[ RoadD1 N Road01 3K RTKO2
Road02 Road02 TK RTKO1
[} xingzhanchafen

Project Group |test289 - . 3% 6.3M / 200.0M Upload | 2/2

Figure 4-6-14 Road Data Upload
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(2) Road Data Download
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For the data files in the same project group, the HBC side of the office can select the corresponding
road files to download and share.

A!- Joint-Work Download

RTK Road Design DTM
Download from RTK project Download from public Road Design library
1] Project Size Date modified
v test.road2(hdm) 9258 2021-09-15
Project Group |test2 - . 3% 6.3M / 200.0M el = 11

Figure 4-6-15 Road Data Download

3. DTM Data Interaction

Upload and download DTM file series operations under the HBC software Joint-Work Center (need to
complete the necessary steps for account application in 4.6.1).
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o A N A S

OIS

S E

Project management + X

% New Data Files

= Import Data Files
> [ DTM

_g‘,'- Joint-Work Upload

RTK

Sync to RTK program

Open Save Save Mew Import |Download Upload| Center Essential  Coordinate = Parameters
Az - - Information  System Calculation
Project Data Joint-Work Attribute Function

(5] Map M cSurface Point Table [Surface02] X

Road Design

Sync to the public DTM library

DTM

DTM

Surface01

Surface02

Size

7K

6K O
O

RTK Project
RTKO2
RTKO1

xingzhanchafen

Project Group |test389 -

. 3% 6.3M [/ 200.0M

o |20

(1) Ttin Data Upload

Figure 4-6-16 DTM

HBC has local ttin data to create DTM or has already opened the DTM file, you can select it in the list
and upload it to the corresponding group of the joint operation center.

Project management = X

% New Data Files

= Import Data Files

v [ DTM
[ Surface01

® Map

& surface Point

S Joint-Work Upload

RTK

| Sync to RTK program

Table [Surface02] x

Road Design

Sync to the public DTM library

DM

| DTM
Surface01

Surface02

Size RTK Project
7K RTKO2
6K O RTKO1

[} xingzhanchafen

Project Group |test989 -

. 3% 6.3M / 200.0M

Upload

Figure 4-6-17 DTM Data Upload
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(2) Ttin Data Download
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For the data files in the same project group, the HBC side of the office can select the corresponding
DTM file to download and share.

A!- Joint-Work Download

RTK Road Design DTM
| Download from RTK project Download from public DTM library
Project Size Date modified
1104.ttin(RTKO1) 433B 2021-09-16
dtm111.8in(RTKO1) 2898 2021-09-16
v surface01 ttin(RTKO1) | BK 2021-09-16
Project Group |test2 - . 3% 6.3M / 200.0M Within a week - Download || 1/3

Figure 4-6-18 DTM Data Download

4.6.3 Hi-Survey Side Upload and Download

1. RTK Project Interaction

Log in to the Joint-Work Center account on the project information interface of the Hi-Survey mobile
terminal to upload and download RTK projects.
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& | Restore Project Info 2 | oK
Name s1 >
_ -
1 Lo
Report
CoordPoints: 0 >
StakePoints: 0 >
ControlPoints: 0 >
Projection:  CGCS2000 e
Time: 2020-10-26 09:42:20
Available SD: 3.29GB
EEE Previous Projects | (3 (1| Sort by time ¥
s1 Unnai2 Unnai wuzhongxian1

Figure 4-6-19 RTK Project Interface

(1) RTK Project Upload

After the mobile terminal Hi-Survey software completes the field data collection, click upload on the
project information interface to upload the handbook project to the Joint-Work Center, and the accounts
that the corresponding engineering team of the internal HBC software has permission to view can be
downloaded to the HBC desktop terminal to open.

&« | Project Upload

L lys123456 Log Out

Project grouping I >

<&

s1 Unnai2 Unnai wuzhongxian1

dwgbase3 dxfq2 dwgbased dwgbased_1

¢ Upload

Figure 4-6-20 RTK Project Upload
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(2) RTK Project Download
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After the office HBC software uploads the created and configured handbook project to the joint operation
center, the field Hi-Survey software can directly log in to the account to download and open the operation.

After the operation is completed, it can also be directly uploaded back to the joint operation center for
the office to download.

& | Project Download
L ys123456 Log Out
Project grouping I >
Start Time 2020-10-22 >
End Time 2020-10-29 >
Project Name size Modification time
Q Search (> Download

Figure 4-6-21 RTK Project Download

2. Road Data Interaction

< | Road Lib l2 | ok

Broken

Road Name Chainage

RoadAlignment  RoadProMe

@ View
Down-

@ load

Import

B Export

() Add g7 Edit

'@' Delete — More

see

Figure 4-6-22 Road Data Interface
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(1) Road Data Download

In the same data file in the engineering group, the field Hi-Survey terminal can select the corresponding
road file to download and use.

& Road Download
L lys123456 Log Out
Project grouping I >

Download from RTK O Download from road
project Library

E Road Name size Modification time

(1> Download

Figure 4-6-23 Road Data Download

3. DTM Data Interaction

&« List Surface | 2

Surface Quantity of Quantity of

Name points triangles Arealel
@ View

Down-|

@ load
Import
B Export

(H) Add g7 Edit  Til Delete = More

Figure 4-6-24 DTM Data Interface
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(1) Ttin Data Download

For the data files in the same engineering group, the field Hi-Survey terminal can select the
corresponding DTM file to download and use.

& | DTM Files Download
L lys123456 Log Out
Project grouping I >

® Download from RTK O Download from DTM

project database
[: Noodles Name size Modification time
¢1> Download

Figure 4-6-25 DTM Data Download

4.6.4 Share to Get

1. Coordinate System Sharing and Getting

(1) The user logs in to the Joint-work Center account, sets the coordinate system, clicks [OK], opens
the coordinate system page again, and clicks [Share] to get a 30-minute sharing code.

Datum | Projection  Ellipsoid Transformation  Plane Transformation  Height Fitting ~ Gr ¢ P
Source Ellipsoid | WGS84
a(m) 6378137.000000

1k 298.257224

Local Ellipsoid | CGCS2000 & Share Code

a(m) 6378137.00000]

1k 298.257222 2963

Vaild for 29 minutes

“ /% Share m S Get H Import H Manager || oK || Cancel

Figure 4-6-26 Coordinate System Sharing
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(2) The user logs in to the Joint-work Center account, opens the coordinate system, clicks [Get], and

enters the correct four-digit verification code to obtain the coordinate system settings shared by other
users.

Hi-Target Business Center User Manual

,.ﬂ!' Share Code

li-hit Share Code

oK Cancel

Figure 4-6-27 Coordinate System Getting
2. Road File Sharing and Acquisition

(1) There is a road file in the road sub-node, right-click the road file you want to share under the sub-
node, and click [Share] to get a 30-minute sharing code.

R e

v [I] Road

v [ DT Edit
Remowve

Save
Save As

% Share

Figure 4-6-28 Road Project Sharing

(2) Right-click the road sub-node, click [Get], and enter the correct four-digit verification code to obtain
road files shared by other users.

T EE T T T Ty

~ [ Road 1

Remove

~ [0 DTM

Figure 4-6-29 Road Project Getting
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3. DTM File Sharing and Acquisition

Hi-Target Business Center User Manual

(1) There is a DTM file in the road sub-node, right-click the DTM file you want to share under the sub-
node, and click [Share] to get a 30-minute sharing code.

v [ Road
v [ DM
Edit
Remove
Save
Save As
% Share

Figure 4-6-30 DTM File Sharing

(2) Right-click the DTM sub-node, click [Get], and enter the correct four-digit verification code to obtain
the DTM files shared by other users.

¥ I'_F."IEI'”ETIS TS
~ [7] Road ‘

~ [ DM

Remove

Figure 4-6-31 DTM File Getting

4.7 Parameter Calculation Widget

It is used to calculate the coordinate transformation relationship between two coordinate systems. The

parameter calculation types include: seven-parameter, three-parameter, four-parameter + elevation
fitting and one-step method.
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1. Add

Open HBC software and select [Project]-[Parameter Calculation]-[Add].

Hi-Target Busin

HBC Project  GNSS RTK  Elec  TotalStation Road Design DTM  Toals Support gn 2 @ B

bD%&&s@El ® | &

Open Save Save  New Import Download Upload Center  Essential Coordinate | Parameters
As .. Information ~ System | Calculation
Project Data Joint-Work Attribute Fundion \

Project management = X ® map | ParameterCalculationWidget +* X
™ New Data Files Calculation Type | Plane + Height Fitting - Constant Vertical Offset -
. . PtMame  Source B(*)/N(m) | SourceL(")/E(m) Source H/Z(m) = Local N(m) Local E(m) Local Z(m)
= Import Data Files

1 ctl 00:00:00.0000M  00:00:00.0000E 0.0000 2542814.9875 435140.6236 101751
2 o2 00:00:00.0000M  00:00:00.0000E 0.0000 2542801.5246 435151.5589 103242
3 ct3 00:00:00.0000M  00:00:00.0000E 0.0000 2542800.7391 435173.9662 10.4000
4 4 00:00:00.0000M  00:00:00.0000E 0.0000 25428213559 435060.1201 10.0200

Add | | Open | | Save ‘ ‘ Compute
Source(Store Point) Local(Control Point)

Point Mame |P1

B 00:00:00.00000N ] N |0.0000
Layer Manager = X
L 000:00:00.00000E o:x E |0.0000 =
H 0.0000 Z |0.0000
BLH NEZ

Output = X

O Messages(2) Warnings(0) € Erc 4 P

[21:47:07] The ParameterCalculationWidget file [C:/Use

[19:22:02] Open HBC Project Successfully

Figure 4-7-1 Parameter Calculation

The source coordinates and target coordinates of the added point can be manually input or selected by
list selection. The target point coordinates can be manually input or obtained from the point library. After
inputting the point, click [OK]. If you need to operate the existing point information, right-click the row of
point information to edit or delete it.

In the list selection method, you can select the station list and control point list of the GNSS module; the
coordinate point list, stakeout point list, control point list, graph root point list, cross-section point list and
other lists of the RTK module to select points.
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HBC P GNSS  RTK  Elec  TotalStation Road Design  DTM  Tools  Suppart ogn 2 @
™ O
o e &o o F & | @
Open  Save Save MNew Import Download Upload Center Essential  Coordinate Parameters
As - - Information ~ System Calculation \
Project Data Joint-Work Attribute Funciion
Project management = X ® map | ParameterCalculationWidget +* X
% New Data Files Calculation Type | Plane + Height Fitting - Constant Vertical Offset -
. . Pt Mame Source B(*)/M(m)  Source L(*)/E(m) = Source H/Z(m) Local M(m) Local E(m) Local Z(m)
£ Import Data Files
1 ctl 00:00:00.0000N 00:00:00.0000E 0.0000 2542814.9875 435140.6236 101751
2 ct2 00:00:00.0000N 00:00:00.0000E 0.0000 2542801.5246 435151.5589 103242
3 ct? 00:00:00.0000M 00:00:00.0000E 0.0000 2542800.7391 435173.9662 10.4000
4 ctd 00:00:00.0000MN 00:00:00.0000E 0.0000 2542821.3559 435060.1201 10.0200
|‘ Add ||| Open | | Save ‘ ‘ Compute
Source(Store Point) Local(Contral Point)
Point Name |P1
B 00:00:00.00000N N
Layer Manager = X
L 000:00:00.00000E E | x
H 0.0000 z
BLH NEZ
I o I i
Output = X
O Messages(2) warnings(0) ) Errcd P
[18:22:02] Open HBC Project Successfully

Figure 4-7-2 Parameter Calculation- add

ParameterCalculationWidget - X
Calculation Type |Plane + Height Fitting - Constant Vertical Offset -
Pt Name Source B(*)f/N(m) Source L(*}/E(m) Source HfZ(m) Local N{m) Local E{m)

Wl Delete Del

Edit

Figure 4-7-3 Parameter Calculation Widget
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2. Open

Hi-Target Business Center User Manual

Add parameter calculation point pair file (*.txt), Carlson localization parameter file (*.loc), and custom
(*.txt) from the file directory.

3. Save

Save the coordinate information of the current point pair, and support saving the ‘parameter calculation
point pair file (*.txt) and custom (*.txt) format’. Among them, ‘custom (*.txt) format’ can set the angle
format of point pair, export fields, etc. After saving, you can open the save directory to view the file.

File ParamComputer042816 € | User-definedi*.txt) -

[ -]

FilePath |C:/Users/GZ/Dacuments/HBC/Cut

User-Defined Format Settings

Template |Mone -

Template Manager|

Supported Fields Selected Fields

Mame MName

Source B{)/N{m) Source B(®)/MN(m)

Sowrce L(%)/E(m) Source L(%)/E(m)

Source H/Z(m) Source H/Z(m)

Local N(m) Local N{m) Export Order | Collect Order -
Local E{m) Local E{rm) Angle DD:MM:SS -
Local Z{m) - Local Z(m)

UseType UseType Splitter , -
Source Type Source Type

Is Use FrameConvert Is Use FrameConvert Farmat Header

| OK | | Cancel

Figure 4-7-4 Save

4. Calculation

Perform parameter calculation, solve the conversion parameters from the source coordinates to the
target coordinates, click [Compute], the software will automatically calculate the parameters and the
maximum horizontal residual, the maximum vertical residual, the smaller the residual value, the better
the accuracy of the point. Calculation types include: seven-parameter, three-parameter, four-parameter
+ height fitting, four-parameter, height fitting, and one-step method.
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ParameterCalculationWidget H X
Calculation Type | Plane + Height Fitting - Constant Vertical Offset -
Pt Name Source B(*)/MN(m) Source L(*)/E(m) = Source H/Z(m) Local M({m) Local E{m) Local Z(m) H Residuals V Residuals
1 ptd 22:58:52.6492M | 113:22:074771E 9.9318 2542801.5246 435151.5589 10,3242 4.6898 0.2283
2 pt12 22:58:52.6853M | 113:22:06.6319E 9.5455 2542814.9875 435140.6236 10,1751 T.2467 -0.0090
3 pt15 22:58:52.3850N | 113:22:05.1492E 9.3352 2542814.9875 435140.6236 10,1751 26141 -0.2193
Add | | Open | | Save | | Compute

Calculation Results

DX(m) |2293167.076667 DY({m) -95846.503840 Rotation |055:06:21.15513
K{ppm) |0.227458 Max H Residuals |7.246674(pt12)
A -0.620638 Max V Residuals |0.228250(pt3)

Apply | | Cancel

Figure 4-7-5 Parameter Calculation Widget-calculation Result

5. Applications

The current calculation result is applied to the corresponding coordinate parameters, and the coordinate
point library is updated when the parameter calculation result is applied to the current project.

6. Cancel
Cancel the parameter calculation result and exit the parameter calculation interface.

7. Description

The specific type can be set for the point-to-coordinate information input under the four-parameter +
elevation fitting calculation.

Check ‘Plane’: use the plane coordinates N, E of the point;

Check ‘Height’: use the elevation coordinate Z of the point;

Check ‘Plane’ and ‘ Height’ at the same time: use the plane coordinates and elevation information of the
point at the same time to participate in the four-parameter and elevation fitting operations;
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ParameterCalculationWidget H X
Calculation Type |Plane + Height Fitting - Constant Vertical Offset -
im)  Source L(%)/E(m)  Source H/Z(m) Local M(m) Local E{m) Local Z(m) H Residuals W Residuals Plane Height

1 M 113:22:07.4771E 99318 2542801.5246 435151.5589 10,3242 46898 0.2283 Q Q
2 N 113:22:06.6319E 9,5455 2542814.9875 435140.6236 10,1751 72467 -0.0090 Q Q
3 M 113:22:05.1492E 9.3352 2542814.9875 435140.6236 10,1751 26141 -0.2193 Q Q
Add | | Open | | save | | Compute

Calculation Results

DX(m) |2293167.076667 Y (m) -95846.503840 Rotation |055:06:21.15513
K{ppm) |0.227458 Max H Residuals |7.246674(pt12)
A -0.620638 Max V Residuals |0.228250(pt9)

Apply | | Cancel

Figure 4-7-6 Parameter Calculation Widget-calculation Result Check

‘Plane’ and ‘Height’ in the parameter point pair list are marked in green, and both plane and elevation
coordinate information are used for point pair; if only ‘Plane’ is marked in green, only plane coordinate
information is used for point pair; if only ‘Height’ is used Marked in green, point pairs only use elevation
coordinate information.

The user can choose to use the ‘Plane’ coordinate information or the ‘Height’ coordinate information by
double-clicking the corresponding ‘Plane’ and ‘Height’ options of the point pair.
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Chapter 5

GNSS

This chapter contains:
- Importing
- Options
- QC Quiality Inspection
- Baseline Solver Configuration
- Searching For Closed Loops
- Baseline Processing
- Network Adjustment
- Data Charts
- Export
- Tools
- GNSS Quick Start
- Static Baseline Processing
- Dynamic Baseline Processing

- Network Adjustment
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5.1 Importing

This part is mainly used to import the original observation files and control point files required by GMSS.
The original observation files support the ZHD format (*. GNS) and Rinex format (*.??0), and the control
point files support the HBC standard format (*. .cp) and all files (*.*).

1. Import Raw Observation Files

(1) Click the [Import] icon under the [Project] menu bar of the HBC software, select [Raw GNSS
Observation Files|\[GNSS Observation Dir] under [GNSS Files], the software will pop up the Import
GNSS Observation File dialog box.

Hi-Target Business Center

HBC Project GMSS RTK Elec Total Station Road Design OTM Tools Support
—— - -
&= e & oz B @ @
COpen Save Save Mew Import Download Upload Center Essential Coordinate Parameters
R As - — L Information System Calculation
Project Dz ) Function
Ed  GMSS Files PI RAW GMS55 Cbservation Files
- EE RTK Project File GMSS Observation Dir
Project management | !
ESl  Elec project File Control Point Files
1 New Data Files Fd  Total Station Files
E Road Design Files
= Import Data Files  [d DTMFiles

Figure 5-1-1 Import Interface

(2) Select afile in *.GNS or *.??0 format in the import dialog box, click [Import], the software will execute
the opening operation, and there will be a corresponding prompt message.

Note: You can use the CTRL key or the SHIFT key to select multiple observation files to import.

A% lmport GMSS Observation Files s
«— v <« Archivos Base » gnss - (] Search gnss o

Organise « MNew folder == - (| 0

-~ - e
fEa OneDrive Mame Date modified Type
] _fj20250.220 02/03/2022 02:38 220 File
B This PC L1 :
= _fj20250.GM5 02/03/2022 02:38 GMS File
[ Desktop

|if'| Documents

‘& Downloads

J‘J Music

&= Pictures

m Videos

T Systemn (Ci)

- Software (D) o I <z >
File name: | "_fj20250.GMS" "_fj20230.220" |v | Raw Obs. Data File of Satellite(* -

Figure 5-1-2 Import GNSS Observation Files
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(3) Import the original observation file and view the [Observation File] list page, including File hame,
Station, Mode, Start Time, End Time, Time Span, Interval, Measurement To, Antenna Height, True
Height, Antenna Type, Receiver Type, Receiver Machine SN number and File Path.

Hi-Target Business Cente

HBC Project GNSS RTK Elec Total station Road Design DT™M Tools Support Login :Q\ @ E @
—_— = =1 —] 2 —=]
= = iz v @ e “p e AE OB 4 BF £ # &
Option _Quality  Configuration  Process _ Search  Configuration  Network  Configuration  Point Control Base Closed | Observation Rinex  Merge Forecast Download Report Data
Testing All Baseline Closed Loop Adjustment Point  Line _ Loop File C ile pl - -
Attribute %ua\ltyTEstmg Baseline Network Adjustment Data Chart Tool Export
Project management & X ® Map HF GNSS Data "|
% New Data Files EE File Station Mode Start Time End Time Time Span Interval Measure to ‘—;
il
) . Points 1 _41135002sd 411 Static 2019-12-16 06:04:45.0 2019-12-16 12:27:07.0 08:22:22 1 Slant Height 2
©*Import Data Files
2| _97335002sd o73 Static 2019-12-16 06:46:11.0 2019-12-16 12:16:03.0 05:20:52 1 Slant Height
£ GNss A
3| _cs13500sd es1 Static 2019-12-16 06:53:56.0 2019-12-1612:13:33.0 05:19:37 1 Slant Height
Control Points
4| _cs23500.2sd 2 Static 2019-12-16 07:31:58.0 2019-12-16 11:51:50.0 04:19:52 1 Slant Height
N 5| _cs33500.2sd o3 Static 2019-12-16 07:52:10.0 2019-12-16 11:52:05.0 03:50:55 1 Slant Height
Baselines
P
Repeat Baselines
Synchronous Loop
Layer Manager B X Asynchronous Loop
GNSS
S
Observation Files
B!
Ephemeris Files
Count:5
Output = X
© Messages(4) Wamnings(@) @ Errors(0)
[21:50:21] Open HBC Project Successfully
[21:50:20] Close HBC Project Successfully

Figure 5-1-3 Observation Files

2. Import Observation Folder

(1) Click the [Import] icon under the [Project] menu bar of the HBC software, and select [GNSS
Observation Dir] under [GNSS Files].

Hi-Target Business Center

HBC Project GMNSS RTK Elec Total Station Road Dresign O Tools Support
—— - ]
COpen Save Save Mew Import Download Upload Center Essential Coordinate Parameters
X 5 - ; . Information__ System Calculation
Project D Function
GMSS Files * RAW GMSS Observation Files
- RTK Project File GMSS Observation Dir
Project management |

Control Point Files

% New Data Files Total Station Files

=

=

& Elec project File
=

Fd Road Design Files
=

= Import Data Files

DTM Files

Figure 5-1-4 Import Interface
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(2) Select the folder containing *.GNS or *.??0 format, click [Select Folder], the software will execute
the opening operation, and there will be corresponding prompt information.

% lmport GNSS Observation Dir s
“— ~ <« PPK Canel... » Archivos Base » ~ [l Search Archivos Base o
Organise - Mew folder == - 9
Faa OneDrive ) Mame - Date modified Type
E This PC gnss 30/03,2022 16259 File folder
Il Desktop

Documents
; Downloads
J‘ﬁ Music

[&=| Pictures
B videos

e Systern (C:)

- Software (D:) - =

Folder: | gnss

I Select Folder I Cancel

Figure 5-1-5 Import GNSS Observation Dir

(3) If the station names in the observation file are repeated, and the distance between the repeated
stations is bigger than 100m, after the file is imported, the station automatic correction window will pop
up.

& c1NSS Observe File

Check the =ame Station name and more than 100 meters in the Observation
Files. retermine whether to import the repeat roll call, please click the button of

Automatical Correct or manually modify the rall call
Point name of obs file:first e -

| Avutomatical Correct |
Cbservation Files Mame station

: ooz

O Cancel

Figure 5-1-6 Prompt for the Same Station Name
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The station name under the red background is a duplicate station hame. You can select the automatic
correction rules of ‘Top 4 file names’ and ‘Top 8 file names’. After the automatic correction rules are
corrected, there are still duplicate station names. Click the [Automatical Correct] button, Station names
with the same name are renamed in the way of [Point Name_1][Point Name_2].

S cNSS Observe File

Check the same Station name and maore than 100 meters in the Chservation
Files.Dretermine whether to import the repeat roll call, please click the button of
Automatical Correct or manually modify the roll call

Point name of obs filefirst 4 -
Automatical Correct
Cbservation Files Mame ATION
1 03093500.z5d 0309 _1
2 03093501 .zsd 0309 _2

QK Cancel

Figure 5-1-7 Automatical Correct the Same Station Name

3. Import the Control Point File

(1) Click the [Import] icon under the [Project] menu bar of the HBC software, select [Control Point Files]

under [GNSS Files], or right-click [Import Control Point File] in the control point list, the software will pop
up the control point import interface.

Hi-Target Business Center

HBC Project GMSS RTK Elec Total Station Road Dezign DTM Tools

Support
e - -
& HEe & &< [F @
Open  Save Save Mew Import Download Upload Center Essential Coordinate Parameters
. As - ) L Information  System Calculation
Project Dz i Function
GMSS Files 4 RAMY GMNSS Observation Files
RTK Project File GMSS Observation Dir

Project management '

Control Point Files |

2 New Data Files Total Station Files

=

|

E=l  Elec project File
|

[ Road Design Files
|

DTM Files

©* Import Data Files

Figure 5-1-8 Import Control Point Files from GNSS Files
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EE Point Name 3534 Fixed(Horizon /GSEA Fixed (Vertica 8 L H Fixed(Horizontal) | Fixed(Vertical) N E z Description

Points

Control Points

Baselines

A Add Control Point(4)

[ Import Control Point File

s

Repeat Baselines

Figure 5-1-9 Import Control Point File from Control Points List

(2) Click the path selection button to pop up the data file selection interface, and select the general
format file. The control point supports HBC standard format (*.cp) files, and the stakeout point supports
selecting all files (*.*), and then you can customize the import.

A% ImportControl Point >
«— v A <« RTK-DEMO > Control Point w W] Search Control Point o

Organise » Mew folder = [ @

ﬁ . -
f& OneDrive Mame Date modified Type

) D ta. bt 24042022 18:03 Text Docume
B This PC

I Desktop

@ Documents
; Downloads
Music
Pictures
Videos

lii m 'l ‘:F'

Systern (C:)

- oftware (Dk) = 5

e | v| All File(*.) v

Figure 5-1-10 Select Control Point Files

Click [Import] to return to the software import interface to set the custom format.

(3) Select the fields to be imported in the ‘Supperted Fields’ list, the selected fields are automatically
filled into the ‘Selected Fields’ list, and click ‘Remove’ to delete the fields in the ‘Selected Fields’ list. At
the same time, you can click ‘All’ or ‘Clear’ to add or delete all fields. At the same time, you can set the
angle format, splitter and whether to display the file header.




“:" H’-Target Hi-Target Business Center User Manual

A" ControlPoint

File |C:/Users/zhdagps/Desktopsgnss/ct_ 07231000t |AII Format(*.*) | | |
Custom template
Template Mone - | | Template Manager
Supported Fields selected Fields
g vl
B M
L E
sourcetoe [Nz
H z
M B Angle DCMM:SS -
E L
z H Splitter R -
OK | | Cancel

Figure 5-1-11 Select Fields of Control Point Files
After the setting is complete, click [OK] to complete the custom import of the file.

5.2 Options

This part is mainly used to set the GNSS measurement specification. Click the [Option] icon under the
[GNSS] menu bar of the HBC software, the software will pop up the options dialog box, and the user
can set the properties.

1. Tolerance

The user can set the Standard, Precision, Relative Precision, and if user adds measurement standard,
it will appear the level parameter list and display the parameters corresponding to the measurement
standard.

,,!lt' Option b4
Standard: User Drefine -

Precision{m) .01

Relative Precision{ppm) 2

Adwvanced

Observation Data Time: uTC Time -
Use Common Ephemeris(E}: Yes -
Point name of obs file:First 4 -

Mlaximum Base Line Lengthikm: 200

rinimum TimeSpan of Static Baseline(s): GO0

BAinimum TimeSpan of Dynamic Baselinel(s): 30
Auto OC of imported Obs file
Show The Same Station Dialog

Figure 5-2-1 Option-tolerance
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2. Advanced

Advanced options mainly include the following 8 items:

‘Observation Data Time’: UTC Time or Local Time;

‘Use Common Ephemeris’: Whether to use public ephemeris in baseline processing;
‘Point name of obs file:First’: The rules for the software to display the site name;

‘Maximum Base Line Length(km)’: If the length of the baseline exceeds this value, it will not constitute
a baseline;

‘Minimum TimeSpan of Static Baseline(s): The minimum synchronization time required in static
processing;

‘Minimum TimeSpan of Dynamic Baseline(s): The minimum synchronization time required in dynamic
processing (PPK);

‘Auto QC of imported Obs file’: Check this setting, the software will automatically perform quality
inspection on observation files when importing them, which can be viewed on the Quality Inspection
Information/Quality Inspection Summary Information page;

‘Show The Same Station Dialog’: Check this setting, when importing observation files with the same site
name and a distance of more than 100m, the software will prompt the relevant same name. If it is not
checked, no prompt will be given.

S Option b 4
Tolerance

standard: User Drefine -
Precision{m] 0.01

Relative Precision{ppm) 2

Ob=zervation Data Time: UTC Time -

Usze Common Ephemeris(E): Yes -

Point name of obs file:First 4 -
Maximum Base Line Length(km): 200
Minimum TimeSpan of Static Baseline(s): G600

Minimum TimeSpan of Dynamic Baseline(s): 30

Auto QC of imported Obs file
Show The Same Station Dialog

Figure 5-2-2 Option-advanced
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5.3 QC Quality Inspection

1. Quality Inspection Observation Documents

(1) Import observation files, click [Quality Testing All] / right-click on the observation file node to QC all
observation files, or right-click on the observation file list page [QC Info] to QC a single observation file.

Hi-Target Business Center X

HEBC Project  GNSS  RTK  Elec  TotalStation RoadDesign DTM  Tools  Support gn 2 @ B @

=lwBle VvV @ £ 4% © tTARBOE WE £® £ &OH

Option Quality | Configuration  Process Search Configuration Metwork  Configuration  Point Control Base Closed Observation Rinex  Merge Forecast Download Report Data
Attribute — =R Testing Baseline  Closeg Ladp, Adjll‘{lsettmwennrtkl\djustment Point Hne chag®P File Comversion  File _Ephemeris £, Export”
Figure 5-3-1 Quality Testing All
[482] x||#&% Surface Point Table [1013] X || [ GMSS Data =
File Station Maode Start Time End Time Tirne Span Interval
1 010760_R.zsd 01 Static 2021-03-17 06:42:00.0 2021-03-17 07:42:00.0 01:00:00 1
2 020760_R.z=d 02 2021-03-17 07:42:00.0 I . 1
B Switch To Static/Kinematic(C)
3 030760_R.zsd 03 Static 2021-03-17 08:42:00.0 1
4 | 040760 Razsd 04 Static 2021-03-17 09:42:00.0 s Rinex Option(3)... 1
5 050760_R.z=d 05 Static 2021-03-17 142,000 ] Convert To Rinex(R) 1
] 060760_R.zsd 06 Static 2021-03-17 11:42:00.0 1
I Delete Del
7 070760_R.zsd o7 Static 2021-03-17 12:42:00.0 1
3 080760_R.zsd 02 Static 2021-03-17 13:42:00.0 £ Observation Sequence(D) 1
9 OQOTEID_F‘..zsd 09 Static 2021-03-17 14:42:00.0 E S”"IglE‘ Pc”n.t PﬂSitiDn Infﬂ@ 1
10 100760_R.zsd 10 Static 2021-03-17 15:42:00.0 1
&  SkyPlot(Q)
[ QCInfo

Figure 5-3-2 QC Info

Quality Config || Quality Check || Quality Report

Figure 5-3-3 Quality Check

2. View Quality Inspection Information
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(1) Right-click [QC Info] in the observation file list to view the quality inspection results.

& Map H"‘ Road [482] xHA{% Surface Point Table [1013] x| E GNSSDats % || & QC Info[020760_R] x‘

Time of first obs Missed obs Session length Data Completeness% MP1 Mp2 MP3 MP4 MP5 Slip Num Slips 51 52 S3 54
s 2021-03-170742000 0 1.0000 98,0782 05654 (03455 0549 00000 00000 35 210 G470 42885 4174 00000
GLO 2021-03-17 07:42:00.0 0 1.0000 0.3890 0.2282 0.0000 0.0000 0.0000 2 1274 44,6179 43,1043 0.0000 0.0000
BDS 2021-03-17 07:42:00.0 0 1.0000 71.3426 0.2568 0.2135 0.2093 0.0000 0.0000 14 617 45,3465 45.6405 44,0035 0.0000
GAL 2021-03-17 07:42:00.0 0 1.0000 92.8988 0.2599 0.2420 03251 0.1266 0.0000 2 1674 43231 46.8552 48,5175 49,5158
GNSS 0 1.0000 81.8369 0.3979 0.2688 03438 0.1266 0.0000 53 413 45,9443 45.09%6 45,8558 49.5158
satellite Detials

PRN MP1 MP2 MP3 MP4 MP5 Possible obs Actual Ob: i Data Compl Slip Num Slips.
G1 0.2081 01441 0.1627 0.0000 0.0000 721 721 100.0000 0 721
G3 0.7898 0.3958 0.8720 0.0000 0.0000 661 660 99,8487 4 165
G7 0.2276 0.1635 0.0000 0.0000 0.0000 T2 721 100.0000 0 721
G8 0.3589 0.3683 0.4656 0.0000 0.0000 T 2 100.0000 0 21
G9 0.5813 0.2509 0.5856 0.0000 0.0000 135 135 100.0000 0 135
G14 0.9139 0.4269 0.6844 0.0000 0.0000 721 721 100.0000 0 721
G17 0.6349 03229 0.0000 0.0000 10,0000 T2 2 100.0000 0 721
619 03548 00000 00000 00000  |153 150 930302 3 50
G21 0.3505 0.1788 0.0000 0.0000 0.0000 721 721 0 721
G22 0.4089 0.4905 0.0000 0.0000 0.0000 721 651 22 29
G28 0.8284 0.0000 0.0000 0.0000 T2 719 99.7226 6 119
Quality Config | Quality Check | [ Quality Report

Figure 5-3-4 QC Info Interface

(2) Right-click the observation file node to view the Spp and QC Result Report.
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& Map |||'|' Road [4F2] X ||&* Surface Point Table [1013] X||D GNSS Data X |4 QC Info[020760 R] x|

Project management = X

™ New Data Files

¥ Import Data Files

~ [ GNSS
» [ Points
[5 Baselines

.~ Repeat Baselines

™
iF

Sync Loop

B
-

Async Loop

v [El Observation Files
010760_R.zsd [  Quality Testing All
020760_R.zsd
030760_R.zsd Spp and QC Result Report
040760_R.zsd
050760_R.zsd
060760_R.zsd
070760_R.zsd
080760 _R.z=d
090760_R.zsd
. 100760_R.zsd

>[5 Ephemeris Files

> [3 Road

> [ o

0 o e e

N 01
LE S

Output

(1] Messages(18) Warnings(11) @ Errors(0)

[14:18:46] All obs Quality Check num:1 Eligible obs num:1 Ineligible obs num:0

[14:18:46] [C:\Users\GZ\Documents\HBC\Project\ 425, GMNS5\ ObsBinData\020760_R.zsd] Quality Check Passed

Figure 5-3-5 SPP and QC Result Report

3. Quality Inspection Configuration

(1) Click [Configuration] in the menu bar or click [Quality Config] on the quality inspection information
page to configure the quality inspection of single or multiple observation files and output different quality
inspection results.

Note: All satellite channels only support dual frequency and above, and do not support single frequency
quality inspection.
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A} Quality Testing Config

&) Quality Inspection
Eligibility Threshold

Completeness Rate = |95 % Cycle Slips Ratio = (4000
Signal Noise Ratio 51 = |35 Multi Path mp1 = |[0.5 m
Signal Noise Ratio 52 = |35 Multi Path mp2 = |0.5 m
Signal Moise Ratio 53 = |35 Multi Path mp3 = |0.5 m
Signal Noise Ratio 54 = |35 Multi Path mp4 = |0.5 m
Signal Noise Ratio 55 = |35 Multi Path mp3 = |0.5 m

Ladvanced w

Calculation Options

-

1). Elevation Mask(®) 10.00 -
Interval(s) 5.00 - SynchronouObservation Data Collection Inte
2). GPS Frequency Num L1 L2 L5

3). GLONASS Frequency Num G1 G2 G3
4). GALILEO Frequency Num E1 ESa ESb ES(a+h) EG
5). BDS Frequency Num B1 B2 B3 BiC B2a

8). Auto Detection Frequency

Satellite System

GPS GLOMASS GALILEO BDS
Participating satellite

GPS GLOMASS GALILEO BDS

Apply To |All Selection - Ok | | Cancel

Figure 5-3-6 Quality Testing Configuration

5.4 Baseline Solution Configuration

This part is mainly used to set baseline solution parameters, including three options: general,
tropospheric, dynamic and advanced; Click the [Configuration] icon in the baseline module under the
[GNSS] menu bar in the upper left corner of HBC software, the software pops up the baseline solution
configuration dialog box, and the user can set the baseline solution parameters.
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Hi-Target Business Center

HBC Project GNSS RTK Elec Total Station Road Design DTM Tools Support

ean A @ B @
= F & ¥V Q| & | ¢ € TABOE LOOE & % BF

Option _Quality ~Configuration = Process _ Search | Configuration| Network  Configuration  Point Control Base Closed Observation Rinex  Merge Forecast Download Report Data
) Testing All ) Baseline Closed Logp Adjustment Point  Line _ Loop File Conversion  File _Ephemeris Ephemeris - -
Attribute Biliality Testing Baseline Wetwork Adjustment Data Chart Tool Export

Figure 5-4-1 GNSS Configuration

1. General

General parameters include the following.

B Baseline Process Config
Baseline Mame _0270100-_0920100
Trop Dynamic  Advanced
Elevation Mask(™) 15 :
Interval(s) 30 .
Minimum Epoch 10 z
Frequency Auto -
Reference Satellite Auto -
Auto Process Mode Advanced -
System
GPS GLOMASS BDS GALILEC
Start Time
Stop Time
Apply To | selection - Default Value| | Ok

Figure 5-4-2 GNSS Configuration-general

‘Elevation Mask(°): In GNSS measurement, the masking height angle set to shield the satellite data
from the effects of occlusions and multipath effects, below which the satellite data do not participate in
the baseline solving, and the default value of the software is 15 °.

‘Interval(s): Epoch interval, the time interval for extracting the original observation when solving the
baseline, the default value of the software is 30s.

‘Minimum Epoch’: In GNSS measurement, the quality of baseline solving is affected by the discontinuity
of observation data due to week hop and other reasons. Therefore, in the baseline processing, the
software will eliminate the observations with the number of consecutive epochs not more than the
minimum number of epochs, the default value of the software is 10.




“:" H’-Target Hi-Target Business Center User Manual

‘Frequency’: You can choose to use different observation values when baseline solving, the software
supports L1, L2, L1L2, Ln, Lw, Lc, the software default setting is automatic, the software will
automatically select the best observation values for solving when baseline solving.

‘Reference Satellite’: Set the reference satellite in the baseline solution configuration.

‘Auto Processing Mode’: Including ordinary and enhanced, which indicates the elimination degree of
data quality. The software can automatically eliminate the data with poor quality. The software defaults
to ‘enhanced’.

‘System’: The satellite system involved in baseline calculation. The software supports four satellite
systems, BDS, GPS, GLONASS and Galileo, users can choose and combine them at will.

‘Start Time’: The software will select the observation value in a certain period of time for baseline
calculation. The start time is the starting time of this period of time, which is not set by default.

‘Stop Time’: The software will select the observation value in a certain period of time for baseline
calculation. The end time is the deadline of this period of time. The software does not set it by default.

2. Trop

The Trop parameters consist mainly of the following.

..!" Baseline Process Co
Baseline Name _0270100-_0920100
General Dynamic Advanced
Troposphere Model Hopfield -
Temp 18.0000
Press 1013.2500
Humid 50.0000
Apply To |Selection - Deffault‘u’alue|| Ok

Figure 5-4-3 GNSS Configuration-trop

‘Troposphere Model’: Includes Hopfield, Saatamonien, software defaults to Hopfield.

‘Temp’: The software default value is 18 degrees Celsius.
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‘Press’: The software defaults to 1013.25 Hauba.

Hi-Target Business Center User Manual

‘Humid’: Software default value is 50%.

3. Dynamic

The dynamic calculation parameters mainly include the following items.

.ﬂ? Baseline Pro

General Trop | Dynamic | Advanced
Auto
RTD
StopGo
PPK(Post Process Kinematic)
Signal Moise Ratio 10.00 -
Apply To |All Selection - Default \l"alue| ‘ Ok

Figure 5-4-4 GNSS Configuration-dynamic

‘Signal Noise Ratio’: The software default value is 10.

4. Advanced

Advanced parameters include the following.
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# Baseline Process Config.
Baseline Mame _0270100-_0920100
General Trop Dynamic Advanced
Gross Error Coefficient 3.5000
Maximum Cycle Slips 0.2500
Minimum Ratio 2.0000
X2 Probability (Single Frequency) 25.0000
X2 Probability (Dual Frequency) 10.0000
Pzeudorange Precisian (m) 10.0000
Phase Observation Precision(Cycle) 0.0100
split sessions, If Start Time Differs(h) 4.0000
Use L1,If Baseline Shorter Than{m) 10000.0000
Mo L1 Fix S0000.0000
Apply To |Selection - Default Value | | Ok

Figure 5-4-5 GNSS Configuration-advanced

‘Gross Error Coefficient’: The software default value is 3.5.

‘Maximum Cycle Slips’: The software default value is 0.25.

‘Minimum Ratio’: The software default value is 2.

‘X2 Probability (Single Frequency)’: The software default value is 25.

‘X2 Probability (Dual Frequency)’: The software default value is 10.
‘Pseudorange Precision(m)’: The software default value is 10.

‘Phase Observation Precision(Cycle)’: The software default value is 0.01.
‘Split sessions, If Start Time Differs(h)’: The software default value is 4.
‘Use L1, If Baseline Shorter Than(m)’: The software default value is 10000.
‘No L1 Fix’: The software default is 30000.

5.5 Searching for Closed Loops

This part is mainly used for searching closed loop again, click [Search Closed Loop] in the baseline
module under [GNSS] menu bar of HBC software, the software pops up the Search Closed Loop dialog
box. Asynchronous Ring Information.
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Hi-Target Business

HBC Project  GNSS =~ RTK  Elec  Tofal Staton Road Design DTM  Tools support Login 2 @ i3] @
— = ~7 = = : =] =
=k &€ VMOl ® 4 € tAEBOE OEF ® # BH
Option Quality  Configuration Pracess Search Configuration Network  Configuration Point Control Base Closed Observation Rinex Merge Forecast Download Report Data
Testing Al Baseline Adjustment Point  Line _ Loop ile C i File _Ephemeris Ephemeri - .
Attribute Bality Testing aseline Network Adjustment Data Chart Tool Export
Project management + X # map E =
™ New Data Files =
]
7
£ Import Data Files o
B GNss
_@ Search Loop
search Cancel
Layer Manager = X
GNSS

Qutput = X

0 Messages(g) Warnings(0) € Errors(0)

Figure 5-5-1 Search Closed Loop

5.6 Baseline Processing

This part is mainly used for baseline processing, click [Process Baseline] under [GNSS] menu bar in the
upper left corner of the HBC software, the software will perform baseline solving according to the
baseline solving configuration and pop up the baseline solving progress bar.

Hi-Target Business Center

HBC Project GNSS RTK  Elec  Totfal Station  Road Design  DTM Tools Support Login 2, @ i) @
— - —r =1 = 2 —o =
= B = [V 0@ & 4 @& +tABOE O EF &£ £ &
Option Quality  Configuration Process Search Configuration Metwork  Configuration Point Control Base Closed Observation Rinex Merge Forecast Download Report Data
N Testin, ~ R Baseline] Closed Loop Adjustment N Poil Line Loop File Conversion  File _Ephemeris Ephemeri - -
Attribute auallty Testing EBaseline Network Adjustment Data Chart Tool Export

Figure 5-6-1 Process Baseline

1. Calculation

(1) Click [Process Baseline] under [GNSS] menu bar in the upper left corner of the HBC software to
process all baselines.
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(2) Right-click [Process All Baselines]\[Process Selected Baselines] in the GNSS baseline list to perform
baseline solving.

(3) Select a baseline, right-click [residual sequence diagram (T)] to enter the residual sequence Tab
page of the baseline, click [solve].

2. Cancel

In the baseline solving process, click [Cancel] in the progress bar, the software will cancel the baseline
solving operation.

3. Baseline Solver Results

After the baseline solving is complete, the baseline solving results will be refreshed in the [Baselines]

& Map ”@ RTK [SaveAsRTK X”n Road [road01 XH‘S’ Surface Point Table [surface01] XHE GMSS Data x|
gE Enable Baseline Name Type Start End TimeSpan(min) Result ¥ Frequency Ratic RMS(m) Dx(m) D¥(m) DZ(m) Std(m)
points 10 Yes _0270103-_4320103 Static 027 432 95 Quailty L1Fixed 99,0000 0.0041 -1.5351 5.2763 132563 0.0001
11 Yes _0270100-_4320100 Static 027 432 0 Quailty L1Fixed 99.0000 0.0046 -1.3528 52783 | -132385  0.0001
A 12 Yes _0270103-_4360103 Static 027 436 95 Quailty L1Fixed 99.0000 0.0040 1.4285 50465 | -112074  0.0001
‘Control Points
13 Yes _0270100-_4380100 Static 027 438 90 Quailty L1Fixed 204176 0.0041 5.6088 46140 -8.8504 0.0001
@ 14 Ves _0270101-_4320101 Static 027 432 9 Quailty L1Fixed 99.0000 0.0044 -1.5493 52785 | -132577  0.0001
Baselines 15 Ves _0270100-_4360100 Static 027 436 90 Quailty L1Fixed 99.0000 0.003% 1.4287 50488 | -112087  0.0001
. 16 Yes _0270101-_4360101 Static 027 436 9 Quailty L1Fixed 19.6801 0.0042 1.4906 5.0468 | -11.2081 0.0001
7 17 Ves _0270101-_4380101 Static 027 438 94 Quailty L1Fixed 99.0000 0.0041 5.6107 46127 -5.8498 0.0001
Repeat Baselines
18 Yes _0270102-_4360102 Static 027 436 88 Quailty L1Fixed 27.9920 0.0033 1.4380 58467 | -112073  0.0001
{:\ 19 Ves _0270102-_4380102 Static 027 438 8 Quailty L1Fixed 25.1338 0.003% 5.6079 46144 -9.8480 0.0001
Synchronous Loop  [2p Ves _0270103-_4380103 Static 027 438 94 Quailty L1Fixed 17.6651 0.0040 5.6084 46126 -5.8484 0.0001
ol 21 Yes _0270100-_9790100 Static 027 979 91 Quailty L1Fixed 53.9640 0.0035 33507 | -0.4547 | -2.1303 0.0001
l22 Yes _0270101-_9790101 Static 027 979 9 Quailty L1Fixed 87.7070 0.0040 -3.3573 04555 | -2.1296 0.0001
Asynchronous Loop
23 Yes _0270102-_8790102 Static 027 979 89 Quailty L1Fixed 99,0000 0.002% -3.3584 | -0.4580 | -21279 0.0001
F@ 24 Yes _0270103-_9790103 Static 027 979 95 Quailty L1Fixed 99.0000 0.0032 33612 | -04577 | -2.1299 0.0001
Observation Files 25 Ves _0920101-_4320101 Static 082 432 94 Quailty L1Fixed 32,9830 0.0043 4.8702 61501 -9.2035 0.0001
= v
- Count:24

Figure 5-6-2 Baseline List

4. Baseline Processing Result Test

After the baseline processing is complete, the software will automatically check the baseline results
according to the baseline processing configuration parameters.
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Hi-Target
HBC Projst  GNSS RTK  Elec  Total Station  Road Design DTM  Tools Support wgn & @ B @
= = =y = 3 é_z] )
=®FB © V @ & 4 © +tABOEBE OEF % € SH
Option _Quality  Configuration = Process Search  Configuration  Metwork  Configuration  Point Control Base Closed Observation Rinex  Merge Forecast Download Report Data
N Testin%AH N Baseline Closed Loop Adjustment Point Line Loop File Conversion  File _Ephemeris Ephemeris - v
Attribute wality Testing Baseline Metwork Adjustment Data Chart Tool Export
Project management + > ® wap HL_‘ GNSS Data x|
[ New Data Files 89 Enable Baseline Name Type Start End TimeSpan(min) Result ¥ Frequency Ratio RMS(m) =
]
=
. Points 1 o
£ Import Data Files B> Baseline Pr o
2
o o) R e [ N N
Control Points General Trop Dynamic  Advanced
4
E' Elevation Mask(®) 15 -
oy 5
N Interval(s) 30 S
Baselines [
Minimum Epoch 30 s
/‘_ 7 Frequency Auto -
g 8
Repeat Baselines Reference Satellite Auto -
9 Auta Process Mode Advanced -
Q 10 System
Synchronous Loop GPS. GLONASS BDS GALILED
{, Start Time
— Stop Time
Layer Manager =X Asynchronous Loop

» GNSS
E
Observation Files
e

Ephemeris Files

Apply To | Selection - Default Value

Count:10

OQutput

D Messages(®) Warnings(0) € Errors(0)

Figure 5-6-3 Baseline Processing Result Test

Note: In the baseline list, select the baseline data and click [Copy] or [Copy Contain Header] to copy
the baseline list results to other tables.

5. Repeatedly Process A Baseline

When a baseline is unqualified, you can enter the residual sequence Tab page of the baseline, by
changing the baseline settings or editing the baseline period and disabling repeated processing of a
baseline.
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@ Map HE GNSS Data x”g Data Plot x‘

040760 R-0040760 R Status: Unprocess Option H Process H Revoke || Clear

Use | Satellite | s L1/G1/B1/E1 | 2/G2/B2/E5a — | 5/G3/B3/ESb B1C/ES(a+b) B82a/E6

a01@ E‘
c03@ E

-.-y—ll

b=

G110

G140 E
G170

2021-03-17

040760 _R-0040760 R
0.046 m
0.000 m

UTC Time
2021-03-17 |0

046 m
09:42:00 09:54:00 10:06:00 10:18:00 10:30:00 10:42:00

s H Next ||Ves|oa\|(A)

Figure 5-6-4 Data Plot-repeatedly Process A Baseline

6. Check the Map after Processing

In the solution state, the qualified baseline is green, the unqualified baseline is red, and the unresolved
baseline is gray.

£ Map HB GNSS Data x|

N
47m
E

Figure 5-6-5 Map-check The Processed Baseline

Note: When the mouse is placed on the line chart of the baseline residual sequence, the cursor becomes

a cross. You can zoom in and out by rolling the mouse wheel, click and drag to choose to disable part
of the time.
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(1) Configuration: Click [Configuration] software pop-up baseline solving configuration box, by modifying
the baseline solving configuration parameters to re-process the baseline.

(2) Disable satellites: Disable a satellite from participating in satellite calculations by unchecking a
satellite's enable box.

(3) Disable the time period: click on the prn number of the satellite in the baseline residuals list to display
the corresponding residual map of the satellite, click and drag the mouse to disable a time period
according to the size of the residuals in the residual map or the continuity of the time period in the
sequence map, so that the time period does not participate in the baseline solving.

(4)Undo Disable: Undo the previous disable operation by clicking on the [Undo], or right-click on the
disable time period to undo the disable operation; at the same time you can click on the [Clear] to undo
all the disable operations.

7. Map Right-click Shortcut Menu

Select a site in the map and right-click the shortcut menu to delete, convert to control point and delete
associated control point.

]_I—T?]' Delete

% Convert To Control Point

Figure 5-6-6 Map Right-click Shortcut Menu

Select a control point in the map, and delete and save it as a control point file through the right-click
shortcut menu.
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[ﬁ]’ Delete

#,  Saveto Control Point File(S)

Figure 5-6-7 Map Right-click A Control Point

Select the baseline in the map, configure the baseline solution, process the selected baseline, process
all baselines, set the baseline report, open the baseline report directory, delete, disable, exchange the
start and end points, and the residual sequence diagram through the right-click shortcut menu.

% Process Options(0)
% Process Selected Baseline(P)

3 Process All Baseline(4)

Report Optien(T)
Baseline Report(L)

= oE =

Open Repoert Folder(C)

Delete
Dizable(F)

) Eh

&

Invert(])

m 1

Data And Residual Track(K)

Figure 5-6-8 Map Right-click A Baseline
5.7 Network Adjustment

This section introduces the general flow of the software Network Adjustment, the software supports free
Network Adjustment, 2D constraint Network Adjustment and elevation fitting, WGS84 coordinate system
constraint leveling, and target coordinate system constraint leveling.
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1. Network Adjustment Process

(1) Configuration: coordinate system settings, Network Adjustment configuration.
(2) Data Preparation: control points, baseline processing results.

(3) Parity: software autocomplete.

2. Coordinate System Settings

Before Network Adjustment, you need to check the coordinate system parameters are set correctly,
click HBC software [Project] - [Coordinate System] pop-up coordinate system dialog box, check the
parameters are set correctly.

H* Coordinate System - CGCS2000

Datum Projection Ellipsoid Transformation Plane Transformation Height Fitting Grid cd»
Source Ellipsoid | WGS84 -
aim) 6378137.000000

£ 298.257224

Local Ellipsoid | CGCS2000 -
a(m) 6378137000000

1/ 208.257222

% Share | | 1 Get | | Import | | Manager | | oK | | Cancel

Figure 5-7-1 Coordinate System Setting

3. Network Adjustment Configuration

Click on [Configuration] under the HBC software [GNSS] Network Adjustment module, the Network
Adjustment configuration dialog box will pop up.

(1) General

‘Enable None-Fixed Baseline in adjustment’: 1, yes; 2; no, the software default setting is no.

‘3D Free’: 1, Fixed anyone point; 2, Rank Defect Free; the software default setting is fixed anyone point.
‘3D Biased’: 1, Calculate 7 Parameter(S); 2, Don’t Calculate 7 Para(T).

‘Height Fitting’: 1, none; 2, fixed difference correction; 3, plane fit; 4, quadratic surface fit; the software
default is set to none.

‘TAU Test’: Fixed Error: the software default is 0.01m, ‘Proportional Error’: the software default is
1.00ppm.
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‘Significance’: The software default is 1%;

,.g!' Adjustment Options

Weighted by Baseline

Enable Mane-Fixed Baseline In adjustment?

Yes(y) MNa(M)
3D Free
Fix anyone point(G) Rank Defect Free(Z)
3D Biased
Calculate 7 Paramete(s) Cron't Calculate 7 Para(T)

Height Fitting

Height Fitting model Mone -
TALU Test
Fixed Error 0.0100 Zlm
Proportional Error 1.00 | ppm
Significance 1.00 Tl
OK | | Cancel

Figure 5-7-2 Adjustment Options-General

(2) Weighted by Baseline

‘Coefficient of baseline Std.Dev’: the software defaults to 10.0.

‘Weighting’: 1. Variance/Covariance Matrix(S); 2. Fixed Standard deviation(T).
which includes the following Fixed Standard Deviations:

‘Fixed Standard Deviation’: The default value of XYZ is 0.005m, and the default value of the relative
error of XYZ is 1.0ppm.

‘Rubost Estimation’: The software defaults to Disable(N).
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_ﬂ? Adjustment Options

General I Weighted by Baseline ]

Coefficient of baseline Std.Dewv: 10,0 .
Weighting
Variance/Cowvariance Matrix(s) Fixed Standard deviation(T)

Fixed Standard Deviation

" 0.0050 sl m=+ (10 | ppm
¥ 00050 m+ (1.0 > | ppm
z: 00050 | m+ (10 | ppm
Rubaost Estimation
Enable(y) Disable(M)
1GG Model Coefficient ko: (2.5 - | k1: |3.0 -
oK | | Cancel

Figure 5-7-3 Adjustment Options-weighted by Baseline

4. Setting Control Points

(1) Click HBC Software [Project] - [Import] - [GNSS File] - [Control Point File] to import the control point
file.

Ag' ControlPoint

File |D:,.-’U5er5\.-’DesktDp | | HBC Standard Format(*.cp) ‘ | ‘

Figure 5-7-4 Import Control Point

(2) Convert the site to a control point by right-clicking on the site [Convert To Control Point], which can
be edited in the properties window of the converted control point.
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& Map ||@ RTK [SaveAsRTK] X H m° Road [road01 X ||£‘ Surface Point Table [surface01] x H /. GNSSData % || E DataPlot x | GNSS Control Point Details » X

oo Point Name 3584 Fixed(Horizon /G584 Fixed(Vertica B L H Fixed(Horizontal) .
Point Mame 092

Oe
f WGSBS Fixed
BLH XYZ

Control Points

Code

E‘ Fixed |No -
= X -2317179.95057 [x]
Baselines
Y 5390110.30583 0
/I'. z 249330223691 [x]
P
Repeat Baselines
| Target Fixed
O. BLH NEZ
synchronous Loop
Fixed |Horizontal+Vertical < ‘
["\ N 256274010190 Q
Asynchronous Loop E EERAIEERT o
z 33.92213 o

E

‘Observation Files

: Count:1 +
Qutput X
O Messages(186) warnings(s) &) Errors(13)

[18:57:42] Station Point [092] set as Control Point [092] successfully

[18:34:43] All baselines processed num:1 Eligible baselines nurm:1 Ineligible baselines num:0 Apply

Figure 5-7-5 Set A Point to Control Point

(3) In the control point interface, right-click [Add Control Point (A)].

H» Add GNSS Control Point

Point Mame GroundCode
WiGS84 Fixed | Target Fixed
BLH YL BLH MEZ
Fixed |MNo - Fixed |Horizontal -
X 0 [x] N 0 [x]
¥ 0 (=] E 1] =]
z 0 (%] z 0 [x]

Figure 5-7-6 Add GNSS Control Point

5. Network Adjustment

Click HBC software [GNSS]-[Network Adjustment], the software pops up the dialog box of network
spreads, when the spreads are finished, the information of the spreads will be displayed in the list, at
the same time, you can click [Report] to view the results of the network spreads.
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_!Q' MNetwork Adjustment

Adjustment Result Details
Finished.
. x2 Test:Fail(x2=0.3566, True range:6.2648-37.15365).
1 Free Adjustment Recommended relaxation factor:1.2816. Report
Tau Test:passed baseline:10, failed baseline:D.
| Free Adjustment(F) | | 20 Bia=ed and Height Fitting Ajust(T) | | Auto Adjustment(A) |
| WGESE4 Datum Adjustment (W) | | Target Datum Adjustment | | Clear Adjustment result(C) |

Figure 5-7-7 Network Adjustment Interface

(1) Free Adjustment: The software automatically performs free adjustment based on baseline solving
results, adjustment configuration, and observation station coordinates.

(2) 2D Biased and Height Fitting Adust: At least 2 locally constrained control points exist.

(3) Auto Adjustment: At least 3 locally constrained control points if seven parameters are computed, at
least 1 locally constrained control point if seven parameters are not computed.

(4) WGS84 Datum Adjustment: At least 1 WGS84 constraint control point exists.

(5) Target Datum Adjustment: Automatic corresponding levelling based on the number of control points
and constraints.

(6) Clear Adjustment results: Clear all parity results.

5.8 Data Charts

This section is used to display GNSS data, including Points, control points, baselines, repeating
baselines, synchronous rings, asynchronous rings, observation files, and ephemeris files.

1. Points

(1) Points List Information

The point name of the Points, the geodesic coordinates of the Point under the source ellipsoid (BLH)
and the planar coordinates of the site in the target coordinate system (NEZ).
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) RTK [SaveAsRTK oad [road01] & Surface Point Table [surface01] B = Data Plot . .
o Map ||@ RTK [SaveAsRT x”” Road [road01] x ||&¥ Surface Point Table [surface01] xHL. GNSS Data x”L Data Pl x‘ GNSS Control Point Details X
oo Related Control Point | Point Name B L H N E
De Point Name |092
Points 1 027 23:09:45.64095N 113:15:45.18983F 338210 2562744.5446 42448449
Code
A 2 - 092 092 23:09:45.49756N 113:15:45.40938F 339221 2562740.1019 424490.71 WGSa Fixed
3 188 23:09:45.48161N 113:15:45.06768E 335389 2562739.6603 42448099 B ez
Control Paints
4 432 23:09:45.17495N 113:15:45.16678E 337312 2562730.2118 424483.76
Fixed |No -
E‘Q 5 436 23:09:45.24484N 113:15:45.06057E 339104 2562732.3771 424480.75
X |-2317179.95057 Q
Baselines 6 438 23:09:45.32081N 113:15:44.84467E 319126 25627347311 42447746
Y 5390110.30583 o
o 7 978 23:09:45.56575N 113:15:45.30477E 335234 2562742.2147 42448774
/‘ " z 2493302 23691 o
z
Repeat Baselines
| Target Fixed
C\ BLH NEZ
Synchronous Loop
Fixed | Horizontal+Vertical -
e N 2562740.10130 Q
Asynchronous Loop B [42445071426 [X)
z 33.92213 Q
E
Observation Files
-
- Count7
Output X
O Messages(i85) Warnings(€) @ Errors(13)
57:42] Station Point [092] st as Control Point [092] successfully
[18:54:43] All baselines processed num:1 Eligible baselines num:1 Ineligible baselines num:0
Current Layout: Merge Layout |

Figure 5-8-1 Point List Information

(2) Points List Right-click Shortcut Menu

Il Delete Del
& Conwvert To Control Point
“ Set As Control Point(S)

% Delete Related Control Point ()

Figure 5-8-2 Points List Right-click Shortcut Menu

Delete: delete the Point;

Convert to Control Point: Converts the currently selected Point to a control point;
Set As Control Points(S): Associated control points for the selected Point;
Delete Related Control Points(R): Delete control points.

2. Control Points

(1) Control Point List Information
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Point name, WGS84 Fixed(Horizontal), WGS84 Fixed(Vertical), BLH, Target Fixed(Horizontal), Target
Fixed(Vertical), NEZ, Description.

Hi-Target Business Center User Manual

® Map ||;_ GNSS Data x”@ RTK [RTKO1] X

E8 Total Station D ata[ZHD Triangulation_Data] X || m~ Road Design [road01] X

& surface Point Table[: 4 P
oo
Oe

Points 1

Point Mame 3584 Fixed(Horizon /G584 Fixed (Vertica 3

L H Fixed(Herizontal)  Fixed(Vertical)
an

22:5%:00.53567TM | 113:22:03.60603E 43,7900 v v

q
A 22:58:50.79489M | 113:21:38.17076E 53.0160 v

v
3 csl 22:59%:07.95718M | 113:21:41.77379E
Control Points

Baselines

14.3260 v =

f/!'

Repeat Baselines

N

Synchronous Loop

0

Asynchronous Loop

2

Observation Files

=

F
b

Count:3

Figure 5-8-3 Control Point List Information

(2) Control Point Details

Click on the list of control points and the software pops up the properties sidebar for that control point,
which allows you to edit the information about the properties of the control point.




¢:) Hi-Target

Hi-Target Business Center User Manual

GNSS Control Point Details

Point Mame | 092

Code

WG58 Fixed

BLH

Fixed | Mo
X -2317179.95057
i 5390110.30533

Z 2493302 23691

| Target Fixed

BLH

Fixed  Horizontal+Vertical
M 2562740.10130
E 424459071426

z 33.92213

YL

MEZ

00

00

Apply

Figure 5-8-4 GNSS Control Point Details

(3) Control Point List Right-click Shortcut Menu

[E[ Delete

% Add Contral Point{A)

%  Save to Control Point File(S)

Del

Figure 5-8-5 Control Point List Right-click Shortcut Menu

Delete: Delete the Control Point.

Add control point (A): Add control point.
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Save as control point file: Save the control point information as a “*.cp’ file.
3. Baselines
(1) Baselines List Information

Enable, Baseline Name, Type, Start, End, TimeSpan (min), Result, Solution Status, Radio, RMS(m),
DX(M), DY(m), DZ(m), Std (m), Length (m), Projection Length (m), Height Difference (m), Relative Error
(ppm), Baseline Azimuth (dms).

& Map ||@ RTK [Sa x || surface xHE GNSS Data xHE Data Plot x|
EE Enable Baseline Name Type Start End TimeSpan(min) | Result ¥ Frequency Ratio RMS(m) | DX(m) | DY(m) | DZ(m) | Std(m) | Length(
Points 7 Yes _0270102- 1880103 Static o 188 2 Quaity LiFixed 99.0000 | 0.0043 24277 30485 45007 | 0.0003 60061
A ] Ves _0270103-_1880103 Static 027 188 o5 Quailty LiFixed 95.0000 | 0.0037 24271 37504 | -45009 | 0.0008 £.006
9 Yes _0270102- 4320102 Static 027 432 £ Quailty LiFixed 99.0000 | 0.0041 45520 | 52773 | -132537 | 00001 14350
Control Points -
o | Yes _0270103-_4320103 Static 027 432 o5 Quailty LiFixed 99.0000 | 0.0041 45551 52763 | -132563 | 00001 14352
iy 11| Yes _0270100-_4320100 Static 027 132 % Quailty LiFixed 95.0000 0006 45528 52788 132595 | 00001 14355
Baselincs 12 Yes _0270103- 4360103 Static 027 236 % Quailty L1Fixed 990000 | 0.0040 14885 58465 | 112074 | 00001 12.728
e 13 Yes _0270100-_4380100 Static 027 438 20 Quailty LiFixed 204176 | 00041 56088 | 46140 | -0.8504 | 00001 12238
7
15 Ve _0270100-_4360100 Static 027 136 0 Quailty LiFixed 95.0000 | 0.003% 14807 58488 -112087 | 00001 12730
O 16 | Yes _0270101-_4360101 Static 027 436 % Quailty LiFixed 19,6801 0.0042 14906 | 5468 | -112081 | 00001 12729
synchronous Loop
17 Yes _0270101-_4380101 Static o7 438 % Quaity LiFixed 93.0000 | 0.0041 SE107 | 46127 | -98498 | 00001 12238
oY 18 Yes _0270102-_4360102 Static 027 136 3 Quailty LiFixed 279920 | 00039 14830 | 58467 | -112073 | 00001 12.728
AsynchronousLoop 19 | Yes _0270102- 4380102 Static 027 438 I3 Quailty LiFixed 251338 | 00039 56070 | 46144 | -08480 | 00001 12,236
_ 20| Ves _0270103-_4380103 Static o 438 % Quailty LiFixed 17.6651 0.0040 56084 | 46126 | -08484 | 00001 12236
e 21 ves _0270100- 5790100 Static 027 979 o1 Quailty LiFixed 539640 0.0035 433567 | -D.AS47 | -21303 | 00001 2.008°
Observation Files
2 | Yes 0270101- 9790101 Static 027 979 9 Ouailty LiFixed 877070 | 00040 33573 04555 | -21206 | 00001 4,001t
a
- Count:84
Qutput » X
© Messages(186) Warnings(g) € Errors(13)
[18:54:43] All baselines processed num:1 Eligible baselines num:1 Ineligible baselines num:0

Figure 5-8-6 Baselines List Information

(2) Baselines List Right-click Shortcut Menu
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% Process Options(0)

% Process Selected Baseline(P)
= Process All Baseline(A)

[0 Report Option(T)

5  Baseline Report(L)

[©  Open Repart Folder(Q)

I Delete Del
) Disable(F)
= Invert(l)

= Data And Residual Track(kK)

Figure 5-8-7 Baselines List Right-click Shortcut Menu

Process Options(O): sets the baseline solving parameters.

Processing Selected Baseline(P): solves the currently selected baseline.
Processing All Baseline(A): solving all baselines.

Report Option(T): sets the information exported from the baseline report.
Baseline Report(L): exporting the baseline report.

Open Report Folder(O): opens the folder where the baseline report is located.
Delete(D): deletes the currently selected baseline.

Disable(F): disables baseline solving for the currently selected baseline.
Invert(l): the start and end points of the exchange baseline.

Data And Residual Track(T): residual sequence diagram for baseline.

4. Repeat Baseline
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Repeat baseline list information: The repeat baseline list mainly shows the repeat baseline quality check
results, which will be checked automatically after the baseline solving, and the unqualified check items
will be marked red by the software.

Hi-Target Business Center User Manual

The duplicate baseline list will display the duplicate baseline quality check results.

Baseline, Quality, DX (mm), DY (mm), DZ (mm), Length Difference (mm), Average Length of Side (m),

Length Difference Error (m), Relative Error (ppm).

& Map ”@ RTK [SaveAsRT] x”u Road [road01 xHj& Surface Point Table [surface01 x“ GNSS Data XHE Data Plot X
SE Baseline Quality ¥ DX(mm) | D¥(mm) | DZ{mm] Length Difference(mm) Average Length of Side Length Difference Error(mm) Relative Error(ppm)
Paints | 027092 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
A 2 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 0.0000
3 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 0.0000
Control Points
4 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 0.0000
EV 5 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 00000
Baselines 6 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 00000
A~ 7 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
7
2 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
Repeat Baselines
9 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
Q 10 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 0.0000
synchronousLoop Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
I8 12 | 122432 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 0.0000
N 13 | 182-436 Ineligible 0.0000 0.0000 00000 00000 0.0000 00000 00000
synchranous Loop
4 | 188-438 Incligible 0.0000 0.0000 00000 00000 0.0000 00000 00000
E;> 5 | 188-979 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
Observation Files
16 | 432-436 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
a
- Count:21

Figure 5-8-8 Repeat Baseline List

5. Synchronous Ring

The list of synchronized closed rings mainly includes name, Quality, WX(mm), WY(mm), WZ(mm),

WS(mm), LoopLength (m), WxyzLimit (mm), WsList (mm), LoopRelativePresion (ppm).

& Map ”Q RTK [SaveAsRT x” ad01 xHj& Surface Point Table [surface01 XH GNSS Data x”\; Data Plot x‘
BE Quality ¥ WX(mm) WY(mm) WZ{mm) WS(mm) LoopLength(m) WayzLimit(mm) WaList{mm) LoopRelativePrecision(ppm)
Points 1 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
A 2 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
3 Qualified -1.6290 -0.7197 0.0405 17814 23.3802 3.4641 6.0000 76,1928
Control Points
4 Ineligible -2.9971 82747 1.3366 29016 233835 3.4641 6.0000 3306794
E‘ﬁ 5 027-092-43221 Qualified -0.1411 0.1681 0.1105 02457 34.0910 3.4641 6.0000 7.2069
Baselines 6 027-082-432¢2 Qualified -0.0176 -0.0663 -0.0231 00724 34,0895 3.4641 6.0000 21240
A 7 027-092-432¢3 Qualified 01732 -0.1627 -0.1886 03034 34,0853 3.4641 6.0000 85010
e
3 027-092-43224 Qualified 0.1353 -0.4465 -0.1849 05019 34,0873 3.4641 6.0000 147226
Repeat Baselines
9 027-092-436%1 Qualified -0.0671 0.0430 0.0568 0.0979 32.9774 3.4641 6.0000 29690
Q 10 027-092-436%2 Qualified -0.1414 02876 0.1407 03500 32.9764 3.4641 6.0000 106139
SynchronousLook gy | g7-p0-43623 Qualified -0.0630 0.1706 0.0084 0.1820 329784 3.4641 6.0000 5.5200
oY 12 027-092-436%4 Qualified 0.0078 -0.1982 -0.0353 02014 32.9783 3.4641 6.0000 61078
13 027-092-43821 Qualified -0.1646 02101 0.1198 02926 343159 3.4641 6.0000 25253
Asynchroneus Loop
14 027-092-43822 Qualified -0.1592 0.0665 0.0158 01733 34,3164 3.4641 6.0000 5.0505
E@ 15 027-092-438%3 Qualified 0.1107 0.0032 -0.1226 0.1652 343177 3.4641 6.0000 48141
‘Observation Files
16 027-D92-438%4 Qualified -0.0175 -0.0333 -0.0198 0.0425 343173 3.4641 6.0000 1.2382
a
- Count:140

Figure 5-8-9 Synchronous Ring List
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6. Asynchronous Ring

The asynchronous closed ring mainly includes name, Quality, WX(mm), WY (mm), WZ(mm), WS(mm),
LoopLength (m), WxyzLimit (mm), WsList (mm), LoopRelativePresion (ppm).

a Map H@ RTK [SaveAsRTK x”H Road [road01 x”;& surd surfacedl] X || % GNSS Data x‘ & SATView[ 1880102 x|
A Loop Name Qualty ¥ Wxmm) | WY(mm) = WZ(mm) | WS(mm) | Looplength(m) = Wylimittmm) | Wslist(mm) LoopRelativePrecision(ppm)
| Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Control Points
2 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
= 3 Incligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Baselines 4 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Py 5 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
%
6 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Repeat Baselines
7 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
IS & Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
SynchronousLoop g Inligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
o 10 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
11 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Asynchronous Loop
12 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
[:j@ 13 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Ob: tion Fil
servationtles g Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
=l 15 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
Ephemeris Fles 16 Ineligible 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0
-
= Count:2100

Figure 5-8-10 Asynchronous Ring List

7. Observe Files
(1) Observation Files List Information

File, Station, Mode, Start Time, End Time, Time Span, Interval, Measure to, Antenna Height, Ture Height,
Antenna Type, Receiver Type, Receiver SN, File Path.

& Map H@ RTK [SaveAsRTK] xHr.' cad [road01] X || surfac x
File Station Mode Start Time End Time Time Span Interval Measure to Antenna Height TrueHeight | Antenna Type Re
A | _0270100.25d 027 Static 2018-01-10 02:02:35.0 2018-01-10 03:34:25.0 01:31:50 5 Slant Height 0.0000 0.0896 HITIRTK2
contrl Points 2 _0270101.asd 027 Static 2018-01-1003:37:10.0 2018-01-1005:11:55.0 01:34:45 H Slant Height 0.0000 0.0896 HITIRTKZ
i 3 | _027010225d 027 Static 2018-01-1005:1415.0 2018-01-10 06:43:50.0 01:20:35 5 Slant Height 0.0000 0.0896 HITIRTK2
Baselines 4 | _0270103.2sd 027 Static 2018-01-10 06:48:20.0 2018-01-10 08:23:55.0 01:35:35 5 Slant Height 0.0000 0.0896 HITIRTK2
. 5 | _0020100.zsd 092 Static 2018-01-1002:03:00.0 2018-01-10 03:35:05.0 01:32:05 H Slant Height 0.0000 0.0896 HITIRTKZ
Remﬁ:;elmes 5 | _0920101.zsd 092 Static 2018-01-1003:36:50.0 2018-01-10 05:12:35.0 01:35:45 5 Slant Height 0.0000 0.0896 HITIRTK2
7 | _0920102zsd 092 Static 2018-01-1005:14:35.0 2018-01-10 06:44:35.0 01:30:00 5 Slant Height 0.0000 0.0896 HITIRTK2
f:,\ 8 _0920103.asd 092 Static 2018-01-10 06:47:55.0 2018-01-10 08:24:35.0 01:36:40 H Slant Height 0.0000 0.0896 HITIRTKZ
synchronous Loop ] _1880102.zsd 188 Static 2018-01-10 02:02:25.0 2018-01-10 05:01:55.0 02:59:30 5 Slant Height 0.0000 0.0896 IRTK2-2
o 10| _1880103.sd 188 Static 2018-01-1005:06:45.0 2018-01-10 08:24:10.0 03:17:25 5 Slant Height 0.0000 0.0896 IRTK2-2
asynchronous Loop |11 | ~4320100zsd 422 Static 2018-01-1002:03:45.0 2018-01-1003:35:15.0 01:31:30 H Slant Height 02220 0.2509 HITV100
12| _4320101zsd 432 Static 2018-01-10 03:37:55.0 2018-01-10 05:12:50.0 01:34:55 5 Slant Height 0.2220 0.2509 HITV100
= 13 _4320102zsd 422 Static 2018-01-1005:15:20.0 2018-01-10 06:44:40.0 01:20:20 5 Slant Height 02220 0.2509 HITV100
Obseraafionfiles 1) 4320103254 432 Static 2018-01-10 06:48:50.0 2018-01-10 03:24:50.0 01:36:00 5 Slant Height 02220 0.2509 HITV100
E 15 | _4360100.zsd 136 Static 2018-01-10 02:03:40.0 2018-01-10 03:35:05.0 01:31:25 5 Slant Height 01290 0.0709 HITV100
Ephemeris Files 16 | _4360101.sd 436 Static 2018-01-1003:37:45.0 2018-01-10 05:12:40.0 01:34:55 H Slant Height 01290 0.0709 HITV100
: Count:26
; )

Figure 5-8-11 Observation Files List
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(2) Observe File Attributes

Click the list of observation files and the software pops up the properties sidebar for the currently
selected observation file.

ObserveFileProperty X
Obs File Name GP540121_GP54_R.zsd
Point Name GP54

Antenna Info

Measure to
Phase Center Height -

Apply To Selection -

Antenna Height

49140 o
Apply To Selection -
Ant. Type Automatic matching from receiver

Manufacturer | UNKOWMN -

Ant. Type HX-BS602A .
Apply To Selection -
Ephemeris

+| Use Single Ephemeris

GPS (N)
B\GNSS\GNSSIREEEE\GNSSIRESEE /L AT Ti2lE—45\GP540121_GPS4.18N
GLOMASS (@)

B\GNSS\GNSSIREEEE\GNSSRRSEE\ [ AT Ti2ME—4\GP540121_GP54.18G

GALILEQ (N
Apply To Selection -

Figure 5-8-12 Observe File Property

Point Name: Users can edit and modify the site name.

Measure to: GNSS measurement antenna height measurement mode, mainly includes ‘reference point
- straight height (V), ‘reference point - slope (S), ‘instrument’, and ‘the height of the antenna’. /The
antenna bottom - mast height (P)’, ‘antenna phase center - antenna height’ 4 measurement methods for
users to select.

Antenna Height: the user can modify the height of the antenna measure.

Ant Type: The software automatically matches the antenna manufacturer and antenna type according
to the receiver by default, if it can't match the corresponding antenna type, the software will display a
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red exclamation mark after the antenna type, prompting the user with no matching antenna parameters;
at the same time, the user can remove the self-matching checkbox according to the receiver, and choose
the antenna manufacturer and antenna type on their own.

Antenna type: The software automatically matches the antenna manufacturer and antenna type
according to the receiver by default.

Apply To: selected, all, the user can choose to apply the modified observation file properties to the
currently selected file or all files.

(3)Observe the File List Right-click Shortcut Menu

) Switch To Static/Kinematic{C)

Led  Rinex Option(S)...

Conwvert To Rinex(R)

[l Delete Del
£ Observation Sequence(T)

= Single Point Position Info(P)

&  SkyPlot(Q)

[ QCInfo

Figure 5-8-13 Observation Files List Right-click Shortcut Menu

Convert to Rinex(R): the software converts the currently selected file to a Rinex file.
Delete:Delete the currently selected observation.

Observation Sequence(T): displays the observation sequence information for the currently selected
observation file.
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o Map ”@ RTK [SaveAsRTK] X”H Road [road01] xH;‘Ll Surface Point Table [surface0! x”l] GNSS Data x||g Observation Sequence]_1880102] x|

Use | satellite —L1/G1/B1/ET — | 2/G2/B2/ESa — | 5/G3/B3/ESD B1C/ES(a+b) B2a/E6
G02

F

8
@
@

8
@
5
x

JI

8
@
=

G13

G14 =
G15

G18

G20

- | ]
UTC Time

2018-01-10

0z2:.02 02:38 0314 03:50 04:26 05:01

Figure 5-8-14 Observation Sequence

Single point location information (P): displays single point location information for the currently selected
observation file.

o

Map ”@ RTK [SaveAsRTK] X”H Road [road01] x“:& Surface Point Table [surface01] x”ﬂ GNSS Data x”f SPP[_1880102] x

N
Mean Lat: 23:09:45.41214N o + 16475
Mean Lon 113:15:45.02011E o + 15405
Mean Height(m): |28.2893 + 43744

X
b Mean X(m): -2317168.1411 * 21583
W 3im &m E|

X

<
&v‘ . Mean ¥(m): 5390110.8708 = 39391
Mean Z(m): 2493297.6051 * 2018

Mean PDOP: 10

]

Figure 5-8-15 Single Point Position Information

The user can modify the single-point positioning configuration to recreate the single-point positioning
solver for this file.
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,ﬂ'." SPP Option

System

GPS(G)
GLOMASS(R)
BDS(C)
GALILEO(E)

Epoch Interval |1?EI' |

oK) H Cancel(C)

Figure 5-8-16 Single Point Position Option

SATView: satellite map mainly displays satellite map and signal-to-noise ratio histogram.

® wa ”] I55 Data x”{ SATView[13093500] xl

[ -] E GIGPS)
-

-] P e

[ ] o CIBOS)
] . E(GALILEC)

|
UTE Time
' RARNTETER

Figure 5-8-17 SATView

Users can drag the time bar to view the satellite map and signal-to-noise ratio histogram at different
times.

7. Ephemeris Files
History file list information

Ephemeris, Type, GPS N File, GLONASS G File, BDS C Files, Galileo E Files.
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a Map H@ RTK [SaveAsRTK] x”.. Road [roadol]  x || &% Surf: x” < GNSS Data x”@‘ SATView[_
A Ephermeris Type GPS N File GLONASS G File BDS C File GALEFile
1| _0270100eph | BroadcastEphemeris | _0270100.GNS _0270100.GNS _0270100.GNS _0270100.GNS
Control Points
12 _0270101.eph Broadcast Ephemeris _0270101.GNS _0270101.GNS _0270101.GNS _0270101.GNS
@ 3 _0270102.eph Broadcast Ephemeris _0270102.GNS _0270102.GNS _0270102.GNS _0270102.GNS
Baselines 4 | 0270103eph | BroadcastEphemeris _0270103.GNS _0270103.GNS 0270103.GNS | _0270103.GNS
r s | _0020100eph | BroadcastEphemeris | _0920100.GNS _0920100.GNS _0920100.GNS _0920100.GNS
%
§ | _0020100eph | BroadcastEphemeris _0920101.GNS _0320101.GNS 0920101.GNS _0920101.GMS
Repeat Baselines
7 _0920102.eph Broadcast Ephemeris _0820102.GNS _0920102.GNS _0920102.GNS _0920102.GNS
c\- 18 _0920103.eph Broadcast Ephemeris _0820103.GNS _0920103.GNS _0920103.GNS _0820103.GNS
SynchronousLoop lg | 1330102.eph | BroadcastEphemeris | _1220102.GNS _1280102.GNS _1220102.GNS _1830102.GNS
o 10 | _1820103.eph | BroadcastEphemeris | _1830103.GNS _1280103.GNS _1220103.GNS  _1830103.GNS
11 _4320100.eph Broadcast Ephemeris _4320100.GNS _4320100.GNS _4320100.GNS _4320100.GNS
Asynchronous Loop
12 _4320101.eph Broadcast Ephemeris _4320101.GNS _4320101.GNS _A320101.GNS _4320101.GNS
E‘@ 13| _4320102eph | BroadcastEphemeris | _4320102.GNS _4320102.GNS _A320102GNS _4320102.GNS
Ob: ti Fil
servationFIES ha | _a320103.eph Broadcast Ephemeris _4320103.GNS _4320103.GNS _4320103.GNS _4320103.GNS
F‘ﬁ- 15 | _4360100.eph Broadcast Ephemeris _4360100.GNS _4360100.GNS _4360100.GNS _4360100.GNS
Ephermeris Files 16 | _436010.eph Broadcast Ephemeris _4360101.GNS _4360101.6NS _4360101.GNS | _4360101.6NS
a
= Count:26

Figure 5-8-18 Ephemeris Files
5.9 Export

GNSS export includes report export and data export.

Hi-Target Business Center X

HBC Project  GNSS  RTK  Elec  TotalStation RoadDesign DIM  Toals  Support gn R @ B &

=F &8 ¥V @ &8 $ ® tABOEBE OB & # |5

Option _Quality Configuration  Pracess Search  Configuration =~ HNetwork  Configuration = Point Control Base Closed Observation Rinex  Merge Farecast Downlosd |Report Data
Testing All R Baseline Closed Loop Adjustment N Point Line Loop File Conversion  File _Ephemeris Ephemeris - -
Attribute uality Testing Baseline Metwork Adjustment Data Chart Taool Export

Figure 5-9-1 Export

Note: after GNSS report is exported, the report directory will be opened automatically.
1. Report

GNSS report includes project general report, baseline report, network adjustment report and quality
inspection summary report. Users can selectively output corresponding reports as needed.

=

Report Data

-_ -

Project Report

] Report Options E Point Tabl

Baseline Report

Baseline Report Options

Adjustment Report L4
Adjustment Report Options

Spp and QC Result Report

Report Folder

Figure 5-9-2 Report List
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(1) Project General Report Settings

Click [GNSS] — [Report] — [Report Options] to open the project report setting dialog box, where you can
set the information to be exported from the project report.

,..A;' Project Report Options

Output ltems

Project Properties

Observation Files

Baselines Summary

Free Adjust In WGSB84

Constraint Adjust In WGS84

3D Constraint Adjust In Target System
2D Constraint Adjust In Target System

OK | | Cancel

Figure 5-9-3 Report-project Report Options

(2) General Project Report

Click [GNSS] - [Report] - [Project Report] to open the report Export dialog box. The software supports
three formats . HTML’, **. PDF’ and *. Docx’. Enter the file name and select the format to export. Click
Save to export the general project report.
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Zhuhste nn File folder L1Fixed 99,0000 0.0046
Synchi @ OneDrive bacgao File folder
— BD220 4/14/2021 10:10PM  File folder
1 This PC 13 11/3/2021 3:26PM  File folder v
[ Desktop (VRN 4 >
Layer Manager = X Async]
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> GMSS |
Save as type:|| Project Report(*.html)
Obser Project Repart(*.pdf]
~ HideFolders | [project Repori(*docy)
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¥
Ephemeris Files
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Figure 5-9-4 Report-project Report

(3) Baseline Report Settings

Click [GNSS] — [Report] — [Baseline Report Option] to open the baseline report setting dialog box, where

you can set the information to be exported from the baseline report.

Output ltems

Reference station info.
Rover Info.

Processing controls info.
satellite tracking info.
Bazeline processed results

QK Cancel

Figure 5-9-5 Report-baseline Report Settings
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(4) Baseline Report

Click [GNSS] - [Report] - [Baseline Report] to open the baseline report dialog box. The software supports

three formats “.html’, **.pdf’ and “*.docx’. Enter the file name and select the format to export, and click
Save to export the baseline report.

A% Baseline Report ot
4 I > ThisPC » Desktop v | D Search Desktop el
Organise = Mew folder Bz « 0
I Thic PC ~ Mame Date modified Type
I Desktop Pictures 24/04,2022 18:21 File folder
Documents
; Downloads
J'ﬁ Music
[&=] Pictures
m Videos
e System (C)
- aoftware () L ¢ >
File name: | B0411030-_T2361055.html "
Save as type: [Baseline Reporf(C.himll w
Baseline Report(*.docx)
Baszeline Report(*.pdf)
» Hide Folders -

Figure 5-9-6 Report-baseline Report

(5) Network Adjustment Report Settings

Click [GNSS] - [Report] - [Adjustment Report Option] to open the network adjustment report setting
dialog box, where you can set the information to be exported from the network adjustment report.
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_ﬂi" Adjustment Report Options

Cutput ltems

Input Baselines in WGE584
Control Points Info.

Adjusted Baselines in WGS584
Baseline Residuals

Adjusted Points in WG584 XYZ
Adjusted Points in WGSS4 BLH
Adjusted Points in Local NEU

| OK | | Cancel

Figure 5-9-7 Report-adjustment Report Options

(6) Network Adjustment Report

Click [GNSS] - [Report] - [Adjustment Report], you can select four export report types: Free 3D
Adjustment Report, WGS84 Datum Adjustment Report, Target Datum Adjustment Report, 2D Biased
and Height Fitting Adjustment Report. Select one of the reports and click to open the corresponding
export report dialog box. The software supports three formats “*.html’, *“.pdf and “*.docx’. The user
enters the file name and selects the format to be exported. Click Save to export the network adjustment
report.

=[]

Report Data

- .-

Project Report

a Report Options E Point Table [surface01]

Baseline Report

Baseline Report Options

Adjustrment Report L

Free 30 Adjustrment Report
WG534 Datum Adjustrment Report
Target Datum Adjustrment Report

Adjustrment Report Options

Spp and QC Result Report
20 Biased and Height Fitting Adjustment Report

Report Folder

Figure 5-9-8 Report-adjustment Report

(7) Quality Inspection Summary Report
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Click [GNSS] — [Report] — [Spp and QC Result Report] to select style 1 and style 2 reports to export.

Enter the file name and select the format to export. Click Save to export the quality inspection summary
report.

Hi-Target Business Center User Manual

£* QC Report 4

4~ B s+ This PC  Desktop w o Search Desktop el

Organise = Mew folder

= @

Date modified Type

Pictures & Marne

PPE-TEST

Pictures 24/04,/2022 18:21 File folder
RTK-DEMO

‘@ Onelrive

= This PC
[ Desktop
Documents

* Downloads
b ma.._:_ v £

File name:

Save as type: | Style 1 of Spp and QC Result Report(*.xlsx)
Style 1 of Spp and QC Result Report(*.xlsx)
Style 2 of Spp and Qi Result Report(*.xlsx)

Figure 5-9-9 Report-QC Report

(8) Report Folder

Click [GNSS] - [Report] - [Report Folder] to open the folder where the report is exported and stored.

| b 4 = | DAHBCYOut — O b4
Home Share View

i » ThisPC » Software(D:) » HBC » Qut » w | 0 0o

Fay
Pictures 2 Name

PPK-TEST GNSS 13/04/2022 10:59 File folder
RTK-DEMO

Date medified Type Size

@ Onelrive

& This PC

I Desktop

Documents

; Downloads

J‘i Music

[&=] Pictures v €

1 item

Figure 5-9-10 Report- report Folder
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2. Data

Data export mainly includes the export of RINEX Data, Station Point Data, Control Point Data and
Baseline Data.

Hi-Target Business Center

= W

Fion Rinex Merge Report Data
Conversion  File - -
Tool Exp .
Rinex Data

Station Point Data

Control Point Data

Baseline Data

Figure 5-9-11 Data List

(1) Rinex Data

Click [GNSS] - [Data] - [RINEX Data] to open the export RINEX output options box. The software
supports exporting RINEX versions of 2.11, 3.02 and 3.04. Click export to export all observation files
under the current GNSS as RINEX files.

J* RINEX Options

1.Version: 3.02 -

2 System: GPS(G)
GLONASS(R)
BDS(C)
GALILEG(E)
Qzss

3. Include: SMR(S)
Doppler(D)

4 Interval: Default -

5.5tart Time: |2019/12/16 06:05:03.0

4k L

&.5top Time: | 20019/12/16 12:27:25.0

7.Antenna Height Type: | Default -

&File Path: ps/Documents/HBC/Out/GMNSS/Rinex/ I:l

Export || Cancel(C) |

Figure 5-9-12 Data-export RINEX Data

Version 2.11 only supports the export of GPS and GLONASS satellite data; Versions 3.02 and 3.04
support the export of GPS, GLONASS, BDS, Galileo and QZSS satellite data.

(2) Station Point Data
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Click [GNSS] - [Data] - [Station Point Data] to open the Export dialog box, where you can export stations
under GNSS:

&% Export Station Point Observation Sequence

File twt 042509 ) | | User-defined(*.bxd) -

FilePath |Cn/HBC/Cut III

Customized Format Settings

= = Clear Format Header

Template |Maone - |Terr1p|ate Manager|
Supported Fields Selected Fields
Export Order |Collect Order -~
N N
M T Angle DC:MIMESS -
E E
: : recision |3 :
° ° Splitter , -
L L
H H

Source of Point Coordinates: Project Stations(identical with UI) - | | Explore to | ‘ oK | | Cancel

Figure 5-9-13 Data-export Station Point Observation Sequence

(3) Control Point Data

Click [GNSS] — [Data] — [Control Point Data] to open the Export dialog box, where you can export control
points under GNSS.

& Export Control Point Observation Sequence

File txt_042509 ) | |User-defined(*.txt) -

FilePath |Cn/HBC/Cut I:l

Customized Format Settings

= = Clear Format Header

Template | None - |Temp|ate Manager|
Supported Fields Selected Fields
Export Order | Collect Order -
N N
M M Angle DD:MM:SS -
E E
L L
H H

Source of Point Coordinates: Project Stations(identical with UI} - Explore to | | oK ‘ | Cancel

Figure 5-9-14 Data-export Control Point Observation Sequence
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(4) Baseline Data

Hi-Target Business Center User Manual

Click [GNSS] - [Data] - [Baseline Data] to open the export baseline data dialog box. The software
supports three formats: ‘Trimble Baseline Data *.asc’, ‘Cosa Baseline Data Exchange File *.txt’ and

‘DXF File *.dxf’. The user enters the file name and selects the format to export, and then click [Save] to
export the baseline data report.

% Baseline Data ot
4 B s> ThisPC s Desktop » w W) Search Desktop 2
Organise Mew folder ESR o
s
B Thic PC i Marne Date modified Type
B Desktop Pictures 24/04,2022 18:21 File folder
@ Documents
; Downloads
J) Music
| Pictures
E Videos
s Systemn ()
- Software (Dr) L 4 >
File name: w
Save as type: | Timble Baseline Data(*.asc)
Trimble Baseline Data(*.asc)
Cosa Baseline Data Exchanged File(*.txt)
» Hide Folders DXF File(*.dwf)

Figure 5-9-15 Data-export Baseline Data

5.10 Tools

GNSS tools include RINEX conversion, file merging and ephemeris Forecast.
RINEX conversion is to convert *.GNS'’ files into RINEX files.
File merging merges several different *.GNS’ files into one file.

Ephemeris forecast is to report the distribution of satellites at specific positions and specific periods in
the future to users according to the satellite almanac data received by GPS satellite receiver. Therefore,

it is planned to select a suitable time period for GPS field data acquisition, so as to improve the efficiency
of field operation and data utilization.

5.10.1 RINEX Convert

Click [GNSS] - [RINEX Convert], the software pops up the RINEX Convert dialog box.
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Note: When converting GNS files in batches, you can select the files to be converted by
checking/deleting the list files in the observation file box.

% Rinex Convert

Source Folder - | |[EyfHBC test/HBC test/GNSS/BX380(BD3 Open(D)

| RINEX Setting | File List
Obs File Stop&go Info
WVersion 211 - 7730142
7730143
” -
System . GRS 7730144
GLONASS
BDS
Galileo | File Setting
Qz7ss Marker Mame |773
Include SMR Antenna Height |2.0040 s
Doppler Measure to Slant Height -
True Height 2.0927 -
Interval Default -
Manufacturer | HI-Target =
RINEX Antenna heigth |Default -
Ant. Type V30 Plus -
Output folder |CifUsers/GZ/Documents/HBC/Out/GMNSS/Rinex/ I:I

Open Output Folder(F)

Figure 5-10-1 Rinex Convert
(1) RINEX Option

Version: The software supports 2.11, 3.02, 3.04 Rinex version, the software is selected by default
according to rinex version.

System: The software supports GPS, GLONASS, BDS, Galileo, QZSS, the software default full selection.
Include: Signal-to-noise ratio, Doppler value, software default all selections.

Interval: The software defaults to the sampling interval of the source observation file.

RINEX Antenna height type: the software defaults to the type of antenna in the source observation file.
(2) File Setting

The user can edit and modify the properties of the observation file.
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(3) Dynamic File Conversion

Users can add stop&go information for dynamic file conversion.

5.10.2 Files Merge

Click [GNSS] - [File Merge], the software pops up the file merge dialog box, HBC software allows users
to select up to 3 files to merge.

,ﬂ} File Merge Tool

Filel:
File2:
File3:

Qutput File: |F/HBC/Out/GM5S/Rinex,

Start Open Cutput Folder(F) Quit

Figure 5-10-2 File Merge
5.10.3 Ephemeris Forecast

Ephemeris forecast is to report the distribution of satellites at specific positions and specific periods in
the future to users according to the satellite almanac data received by GPS satellite receiver. Therefore,
it is planned to select a suitable time period for GPS field data acquisition, so as to improve the efficiency
of field operation and data utilization.

The general steps of using ephemeris prediction software include:
(1) Update historical data;
(2) Set the station position, time period, height cut-off angle;

(3) Forecast, check the time sequence diagram of the number of satellites and DOP value, and select
the measurement time.

1. Entry of Almanac Data

For ephemeris forecast, the software needs to load the recent almanac data. The program will use the
satellite orbit and other information recorded in the almanac data to calculate the satellite position. The
almanac data generally adopts Yuma format, and you can click to download the almanac file in the test
state.
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Figure 5-10-3 Entry of Almanac Data

2. Coordinate and Time Period Setting of Observation Station

After loading the almanac data, it is necessary to set the longitude and latitude, elevation, height cut-off

angle and observation period of the observation point. The software will use these parameters for
calculation.

First, you can set the date in the status bar. The default date is the date of the computer system time.
You can select any day by clicking previous day, today, next day or user defined.
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Figure 5-10-4 Observation Station Status

Select [Options] in the navigation bar to set the longitude and latitude, elevation, height cut-off angle
and observation time period of the observation position.
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Options *

Time Zone | Instrument sst I Terms I Ephemeris I Download set I
Lat: & N [023:00:08.000
Lon: ™ E I—
n cw 113:15:00.000

T SO I_
Time-diff with GMT: . 08:00

oK I CANCEL

Figure 5-10-5 Options-time Zone Settings

Longitude and latitude generally do not need to be very accurate, with an accuracy of about one or two
kilometers.

If the user does not know the latitude and longitude, the following methods can be adopted:

Using the attached coordinate conversion software, users can convert the known standard rectangular
coordinates into longitude and latitude, and then input the software for ephemeris forecast.

Use other GPS instruments that can display local longitude and latitude, such as iRTK5, V200, A16 and
other instruments shall observe for a period of time, record the displayed or output longitude and latitude,
and input them into the software.

Options *

Time Zone I Instrument set I Terms ~ Ephemeris I Download set I

Begin: I[H}:[H} End: |24:00

Coordinate set
’7 " Userdefined ¢ Ephemeris
GPS5file:
|C:-\StarReport \curent alm Browser
GLOMASS file:
|C:-\StarReport \curent alm
BD file: -

|C:-\StarReport \curent alm Browser

ok | canceL |

Figure 5-10-6 Options-ephemeris Settings
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When setting the time period, you should pay attention to the selection of local time and GPS time.
When using the ‘local time’ method to enter the time period, you should pay attention to whether the
time difference between local time and UTC time is correct. Usually, when installing the operating
system, the computer will prompt you to select the time zone. For example, Beijing time is 8 hours earlier
than UTC (international standard time). If the ‘local time’ input method is not used, the software defaults
to Beijing time.

Generally, when setting the observation period, the difference between the start time and the end time
is several hours, and the maximum length of the period can not exceed one day. Of course, the end
time can not be earlier than the start time.

Options *

Time Zone  Instument set |Terr|15 I Ephemeris I Dowrload set I

Mask angle{degree]:l'lll}
Sampling rate{minute]:|5 vI
Channels:l‘lz

0K I CANCEL

Figure 5-10-7 Options-instrument settings

The altitude angle can control the altitude angle of the prediction satellite, and only the satellite
exceeding the altitude angle will be displayed. The sampling rate controls the time interval of text output.
The lower the sampling rate, the more detailed the output.

3. Forecast Satellite Status

After inputting the observation position and time period and selecting [OK], the predicted satellite status
can be viewed in various views of the software.

(1) Satellite Details Text Output
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Figure 5-10-8 Satellite Details Report

(2) Satellite Time Chart

The satellite time period map reflects the change of the number of visible satellites with time in a given
time period. The abscissa is the time span and the ordinate is the number of satellites. According to the
tracking map, the time period with relatively large number of satellites in the planned observation time
can be selected for field measurement with high requirements.
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Figure 5-10-9 Satellite Time Chart

(3) Satellite Distribution Map

The satellite distribution map gives the satellite distribution and its motion direction at a given position
in a given time period. Because GPS satellites are always in motion, we use the visual satellite map to
represent the number of visible satellites in the sky at the observation time. The number of visible
satellites is closely related to the satellite altitude angle. In the figure below, satellite 26 moves from
north to south, while satellite 10 will rise in the southeast sky during observation. In this view, the
longitude, latitude and time period of observation points are listed at the same time.

The direction shown in the view is the same as that of the map. It is the customary direction of up, north,
down, South, left, West and right east. The outermost circle represents the ground plane, the two
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imaginary circles represent the cut-off angles of 60 degrees and 30 degrees, and the center of the circle
represents the zenith.

By pulling the time slider in the status bar, you can see the satellite sky distribution at half an hour
intervals in the measurement section.

Figure 5-10-10 Satellite Distribution Chart

(4) Number of Visible Satellites

The number of visible satellites is expressed in the coordinate system. The number of visible satellites

in a given time period is counted to intuitively express the relationship between the number of visible
satellites and time.
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Figure 5-10-11 Number of Visible Satellites

(5) Geometric Accuracy Factors

The geometric accuracy factor, PDOP, indicates the influence of satellite distribution on positioning
accuracy. Sometimes, the more visible satellites, the better positioning accuracy. Generally, when the
value of PDOP is less than 4, the observation results are considered to be reliable.

FDOP Value
7 e

T

Al

Calibration '/ alue

]

2.H

1.0H

— . Time
0 1 2 3 4 5 5 7 8 9 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24

Figure 5-10-12 Geometric Accuracy Factors

(6) Satellite Orbit Map

Through the satellite orbit map, you can view the trajectory of satellites in the world and the satellite
distribution at the current time of the sliding rod. When viewing the orbit map, you can select GPS and
BDS system.
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Figure 5-10-13 Satellite Orbit Map

(7) Print Preview

Text results, number of satellites, PDOP value and satellite sky distribution can be printed out through
print preview and print functions.

5.10.4 Ephemeris Download

The ephemeris download tool can provide users with precise satellite orbit and clock error files released
by Igs.

Click [GNSS] — [Ephemeris Download] in the HBC software menu to open the ephemeris download
window. Users can download the precise ephemeris they need through simple configuration.

The general steps of using the precise ephemeris download tool include:
1. Select the download period;

2. Set the storage directory;

3. Select the site to download (some sites may not be available);

4. Select the ephemeris type to download (Ultrafast / fast / final);

5. Click the [Start] button to start the download process.
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,ﬂ!’ Ephemeris Download

Date Span From: | 11722021 |- | to | 11/22/21 - Utral Rapid
save to folder: | C:/Users/zhdgps/Documents/HEBC/Out/GMNS5/5P3 Rapid SP3
FTP Server: igs.ensg.ign.fr - Final SP3
URL Meszage
Start
Folder

Figure 5-10-14 Ephemeris Download

5.11 GNSS Quick Start

This chapter mainly explains the general process of HBC data processing software solution through an
example. Enable users to quickly understand the use method of the software in a short time. This
chapter is suitable for users who have just started using the software.

This chapter only introduces the general use process of GNSS module data processing of HBC software.
For other more detailed and advanced use methods, please refer to the following chapters. The general
steps of static data processing include:

1. Create a new project and set the coordinate system;
2. Import data and edit file information;

3. The baseline is calculated and adjusted according to the residual information until the baseline quality
is qualified;

4. Network adjustment: after inputting control point information, complete free network adjustment - >
84 constrained adjustment - > local 3D constrained adjustment or 2D constrained adjustment;

5. Export various solution reports.
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5.11.1 Static GPS Data Processing

1. New Project

Execute the main program and start the post-processing software.

©

New New Project

Hi-Target Business Center

Opening.. Name * |2021-08-25 Time zone | (UTC+00:00)London -

Save
Position * |C:,r‘Users,r‘zhdgps;‘DocumenTs;‘HBC!Projed |

SaveAs..

Save As Template Project Description

Close Project unit | | Person liable | |

PR
Recent Construction unit | | Surveyor | |

Exit

Figure 5-11-1 New Project

Click [New] to enter the new project interface. Enter the project name in ‘Name’ and select the folder
where the project is stored. The path of the existing project file is displayed in ‘Position’. Press [OK] to
complete the creation of the new project.

2. Coordinate System Settings

After setting the project name and location, the system will automatically pop up the coordinate system
setting dialog box, which mainly sets the local reference ellipsoid, projection method and parameters.
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,‘ﬂ'!' Coordinate System - WGS 1984

Cratum Projection Ellipsoid Transformation Plane Transformation Height Fitting Grid cd b
Source Ellipsoid | WGESs 1984 -
arn) 6378137 000000
144 298.257224
Local Ellipsoid | WGES 1984 -
arm) 6378137 000000
1/f 208 257224

< Share 52 Get Import Manager oK Cancel

Figure 5-11-2 Coordinate System

3. Project Attribute Modification

Select options in the GNSS menu, and the options dialog box will pop up automatically. You can set the
details of the item. Here, you can set the tolerance item.
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& Option X
Tolerance
Standard: User Define -
Precizion(m) 0.01
Relative Precision(ppm) 2
Advanced
Observation Data Time: UTC Time -
Use Common Ephemeris(E): Yes -
Point name of obs file:First 4 -
Maximum Base Line Length(km): 200
Minimum TimeSpan of Static Baseline(s): &00
Minimum TimeSpan of Dynamic Baseline(s): 30

Auto QC of imported Obs file
Show The Same Station Dialog

OK | | Cancel

Figure 5-11-3 Project Properties

4. Import File

After the task is completed, start loading the observation data file. Select [Import Data File] — [GNSS
Files] — [RAW GNSS Observation Files] / [GNSS Observation Dir] to enter the file selection dialog box.

® Map ‘

Project management = X

% New Data Files

£ Import Data Files

GMSS Files » I RAW GNSS Observation Files |

RTE Project File GMSS Observation Dir

Total Station Files Control Point Files
Foad Files
DTM Files

Bl EI EF ET ER

Figure 5-11-4 Import Data Files
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After importing data, the software automatically forms baseline, synchronous loop, asynchronous loop,
repeated baseline and other information. The display window is as follows.

® Map E GNssData x
BE File Station Maode Start Time End Time Time Span Interval Measure to Antenna Height True Height Antenna Type Receiver Type
Points il 00401925 R.zsd E16 Static 2017-07-11 07:21:00.0 2017-07-11 09:51:00.0 02:30:00 15 Antenna Bottom Height 1.6464 17235 TRMRE-4 NONE TRIMBLE R8-4
A 12 E17_1920_R.zsd Bz Static 2017-07-11 02:14:30.0 2017-07-11 04:41:00.0 02:26:30 15 Antenna Bottom Height 1.5780 1.6667 LEIGS14 NONE LEICA G514
3 E17.1921_Rzsd E17 Static 2017-07-11 04:45:00.0 2017-07-1106:25:15.0 01:40:15 15 Antenna Bottom Height 15720 1.6667 LEIGS14  NONE LEICA G514
Control Points
4 EI7.1922Razsd E17 Static 2017-07-11 06:27:45.0 2017-07-1109:12:45.0 02:46:00 15 Antenna Bottom Height 15720 1.6667 LEIGS14  NONE LEICA G514
[‘Q 5 00401921 Razsd £18 Static 2017-07-11 01:42:15.0 2017-07-1105:01:45.0 03:12:30 15 Antenna Bottom Height 1.4120 1.4891 TRMRE-4  NONE TRIMBLE Re-4
Baselines 6 00401923 Razsd £18 Static 2017-07-11 05:02:45.0 2017-07-11 06:14:30.0 01:11:45 15 Antenna Bottom Height 14120 1.4891 TRMRE-4  NONE TRIMBLE Re-4
~ 7 00361321 Rasd E19 Static 2017-07-11 0251:15.0 2017-07-11 04:20:15.0 01:23:00 15 Antenna Bottom Height 1.4840 15211 TRMRE-4  NONE TRIMBLE Re-4
T
& 00361923 Rasd E19 Static 2017-07-11 04:22:000 2017-07-11 06:36:00.0 02:14:00 15 Antenna Bottom Height 1.4840 15211 TRMRE-4  NONE TRIMBLE Re-4
Repeat Baselines
o 00361325 Rasd E19 Static 2017-07-11 06:57:00.0 2017-07-11 10:04:00.0 03:07:00 15 Antenna Bottom Height 1.4840 15211 TRMRE-4  NONE TRIMBLE Re-4
Q 10 00121923 Razsd £20 Static 2017-07-11 04:56:43.0 2017-07-1106:22:30.0 01:25:45 15 Antenna Bottom Height 16043 16814 TRMRE-4  NONE TRIMBLE R8-4
Synchronous Loop 11 00121925_Razsd E20 Static 2017-07-11 06:23:45.0 2017-07-11 07:41:00.0 01:17:15 15 Antenna Bottom Height 1.6043 1.6814 TRMR&-4  MONE TRIMBLE R&-4
8 12 00121927 Razsd £20 Static 2017-07-11 07:44:45.0 2017-07-1109:45:15.0 02:00:30 15 Antenna Bottom Height 16043 16814 TRMRE-4  NONE TRIMBLE R8-4
13 Fl4.1920 Rasd Fl4 Static 2017-07-11 02:35:30.0 2017-07-110431:000 01:55:30 15 Antenna Bottom Height 1.4890 15777 LEIGS14  NONE LEICA G514
Asynchronous Loop
14 F141921 Rasd F14 Static 2017-07-11 04:33:15.0 2017-07-11 06:39:30.0 02:06:15 15 Antenna Bottom Height 1.4890 15777 LEIGST4  NONE LEICA G514
E@ 15 F14.1922 Rasd F14 Static 2017-07-11 06:42:00.0 20170711 08:42:00.0 02:06:00 15 Phase Center Height 0.0000 0.0000 !
Observation Files
E
Ephemeris Files

Figure 5-11-5 Observation Files List

5. File Information Editing

When the data is loaded, all files will be displayed. Click [Observation Files] in the upper menu bar to
view the detailed file list. Double click a line to pop up the editing interface, which is mainly used to
determine the antenna height, receiver type and antenna type. Complete the input or editing of all file
antenna information in the same way. The user can also directly modify the point name, antenna type
and antenna height information in the file list processing.
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ObserveFileProperty + X
Obs File Mame 00401925_R.zsd
Point Name E16

Antenna Info
Measure to

Antenna Bottom Height

Apply To Selection

Antenna Height

1.6464
Apply To selection
Ant. Type Automatic matching from receiver
Manufacturer Trimble Mavigation Ltd.
Ant. Type TRMRE-4 MOME
Apply To selection
Ephemeris

Use Single Ephemeris
GPS )]
ChUsers\zhdgpsiDesktop’, 1,300m 0040192517
GLOMASS (=)

ChUszers\zhdgps)Desktopt, 1,500m00401925.17G

I I I ! ! ! ! o ! !

BDS )
Ch\Users\zhdgpsh,Desktoph, 14,500m400401925 17C

GALILEC (]
ChUsers\zhdgpsyDesktopt, 1,300mY00401925.17L

Apply To selection -

Figure 5-11-6 Observe File Property

6. Processing Baseline

When the data is loaded, the system will display all GPS baseline vectors, and the [Map] will display the
situation of the whole GPS network. Next, perform baseline processing. Click [Baseline] - > [Baseline
Processing] in the menu bar to process all baseline vectors using the default baseline processing
settings.

During processing, the progress of the whole baseline processing process is displayed.
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HBC Project GNSS | RTK  Elec  Total Station  Road Design  DTM Tools Support Login g @ ﬁ @
v— P ~—7 1 =1 Ay = = o
= ®B ®© V @ €& ¢ &€ +tAEBOEBE OOE &% € 8E
Optian Quality  Configuration  Process Search Configuration Network  Configuration  Paint Control Base Closed Observation Rinex  Merge Forecast Download Report Data
N Testing All N Baseline Closed Loop Adjustment Point Line Loop File Conversion  File _Ephemeris Ephemeris - -
Attribute tEzuahty Testing Baseline Network Adjustment Data Chart Taol Export
Project management # X ® wmap B =
[ New Data Files =
2
o
£ Import Data Files a
[ GNss
.e' Process Dialog
Start Processing Baseline [_4113500-_es13500]
Cancel
Layer Manager * X
GNSS

Qutput = X

O Messages(24) Warnings(®) € Errors(0)

[22:03:52] [_4113500-_9733500] Process Finished L1Fix. Horizontal 5td:0.0001(<0.0400)m Elevation 5td:0.0002(<0.0400)m Ratio:99.0000(>2,0000) RMS:0.0059m x2 Testing:0.1323(<25.0000). Test Passeq

[22:03:45] Open HBC Praject Successfully

Figure 5-11-7 Processing Baseline

The time of baseline calculation is determined by the number of baselines, the length of baseline
observation time, the setting of baseline processing, and the speed of the computer. After processing
all baseline vectors, all baseline solutions will be listed in the baseline list window, and the original
unsolved baseline in the network diagram will change from light color to dark green.

7. Setting Before Adjustment

After the baseline processing is completed, the baseline processing results need to be checked. Since
this chapter is a quick start, we assume that all baselines involved in the solution are qualified. Generally,
if the observation conditions are good, all baselines can be processed successfully at one time. After
the baseline solution is qualified, some baselines need to be removed according to the synchronous
observation of the baseline, which will not be introduced here.

Now let's go directly to the preparation of network adjustment. First, determine which sites are control
points.

Click [Points], right-click the selected site and select [Convert To Control Point]. These points will be
automatically added to the control point list.
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® Map 0 GNSSData x ‘
oo Related Control Paint Point Narme B L H N 3 z
Oe
L A T
2 E17 20454783.6979 14087208.4600 10.3684
A | & Convert To Control Peint
3 E18 A Set As Control Point(S) 16,5417 20458263.7744 14025982.5601 16,5417
Control Points
4 E19 B 14,0550 20449342,9709 14089318.9544 14,0550
E‘Er 5 E20 30:21:56.94649N 113:34:28.40184E 9.3437 20458604,5992 14091186.6329 9.3437
Baselines ] Fi4 30:22:27.10162N 113:34:07.93434E 11,9068 20454086.4762 14084477.0981 11.9068
o
Repeat Baselines

Figure 5-11-8 Convert to Control Point

Switch to the [Control Point] list and double-click a site name to edit it.

GMNSS Control Point Details ¥

Point Mame E18

Code
| WG584 Fixed
BLH WYZ
Fixed |Horizontal+Vertical -
B 30:22:24.65408MN [x ]
L 113:34:32 45957E Q
H 16.54169 Q
| Target Fixed
BLH MNEZ
Fixed |Horizontal+Vertical -
M 20458263.77441 Q
E 1408598256008 [}
Z 16.54169 (%]

Figure 5-11-9 GNSS Control Point Details

In the same way, all known point coordinates are input.

Select [Network Adjustment] - > [Adjustment Options] in the menu to enter the [Adjustment Options]
window.
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,.ﬂ.‘," Adjustment Options

General Weighted by Baseline
Enable Mone-Fixed Baseline In adjustment?
Yes(Y) MoM)
30 Free
Fix anyone point(G) Rank Defect Free(Z)
3D Biased
Calculate 7 Paramete(s) Don't Calculate 7 Para(T)
Height Fitting
Height Fitting model Mone -
TAL Test
Fixed Error 0.0100 Slm
Proportional Error 1.00 s ppm
Significance 1.00 i3
0K | | Cancel

Figure 5-11-10 Adjustment Options

8. Network Adjustment

Execute the [Network Adjustment] in the menu bar, and the adjustment tool will pop up. See the figure
below.
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_!’!" MNetwork Adjustment

Adjustment Result Details
Finished.
. x2 TestiFail(x2=110183.0042, True range:64.0633~135.4330).
1 Free Adjustment Recommended relaxation factor:332.3570. Report
Tau Testpassed baseline: 16, failed baseline:21.
Finished.
. %2 Test:Fail(x2=1460186.4513, True range: 76.3768~153,1218).
2 WG584 Datum Adjustment Recommended relaxation factor:1128.0519. Report
Tau Test:passed baseline:15, failed baseline:22.
Finished.
. ¥2 Test:Fail(x2=, True range: 73,0745~ 148,4236),
3 Target Datum Adjustment Recommended relaxation factor:0.0. Report
Tau Test:passed baseline:l, failed baseline:37.
Finished.
4 2D Biased and Height %2 Test:Fail(x2=7317.4302, True range:44,8431~106.6478), Report
Fitting Ajust Recommended relaxation factor98,2882, P
Tau Test:passed baseline:3, failed baseline:34.
| Free Adjustment(F) | ‘ 2D Biased and Height Fitting Ajust(T) | Auto Adjustment(A)
| WiG584 Datum Adjustment(W) | ‘ Target Datum Adjustment | | Clear Adjustment result(C)

Figure 5-11-11 Network Adjustment

Click [Auto Adjustment(A)], and the software will automatically complete free network adjustment,
constrained adjustment under WGS84 coordinates, local 3D constrained adjustment and 2D
constrained adjustment according to the starting conditions. And form a list of adjustment results. You
can select the results to view and click [Report] to view the report.

9 Output of Achievements

In [Report] in the menu bar, select [Adjustment Report Options] to specify and select the output content
and format.
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,.ﬂ'!' Adjustment Report Options

Qutput ltems

Input Baselines in WE584
Control Points Info.
Adjusted Baselines in W&534
Baseline Residuals
Adjusted Points in WGS84 X¥Z
Adjusted Paints in WGS84 BLH
Adjusted Points in Local MEU

QK

Cancel

Figure 5-11-12 Adjustment Report Options

Then select the corresponding adjustment report in [Report] — [Adjustment Report] in the menu bar to
export the corresponding adjustment report.

Taking the generation of HTML format report as an example, all the contents in the adjustment result

are output into an HTML report form.

1. Input Baselines in WGS84

2. Adjusted Baselines in
WGSg4

3. Baseline Residuals

4. Adjusted Points in WGS84
(XYZ)

5. Before and after
adjustment(BLH)

6. Adjusted Points in WGS84
(BLH)

7. Adjusted Points in Target
System(NEZ)

8. Weakest Baseline and
Point

Point Name
‘Number of GPS Baselines:
“Number of Adjusted Points:
Confidence level
Significance Level for Tau Test:
Ratio of Standard Error of Unit Weight
X2 Test Value:
X2 Test Range:
X2 Test Result:

1. Input Baselines in WGS84

Baselines
00401925 R-E17_1922 R
00401925 R-F14_1922 R
E17_1922_R-F14_1922 R
E17_1920 R-F14_1920 R
E17_1921 R-F14 1921 R
E17_1922 R-F14_1921 R
00401923 R-E17_1921 R
00401921_R-E17_1921_R
00401921 R-E17 1920 R

37

6

10.00006
1.0000%
1147.7396
1101830042
64.0633-135 4330
False

Tau DX(m)
No -1139.7470
No -1032.9537
No 106.7857

No 1073065

No 107.3031

No 107.3043
Yes 509.0331

No 509.0309
Yes 509.0287

Free 3D Adjust Report

Std.Dev(mm)

Value

DY (m)
-104.1884
2922725
-188.0675
-1892507
-189.2489
-189.2500
410.8070
410.8060
410.8081

Std.Dev(mm)

DZ(m)
-622.3142
-252.2836
370.0344
369.2803
369.2806
369.2808
-307.3599
-307.3564
-307.359

Std.Dev(mm)

Figure 5-11-13 Adjustment Report Example
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So far, a complete baseline solution result and the coordinate results of each station after adjustment
have been obtained, and the static solution has been completed.

5.11.2 Dynamic GPS Data Processing

The dynamic route will have two files, one is the base station data file and the other is the mobile station
file.

After importing the file according to the above method, set the mobile station file as dynamic type in the
right-click menu, and then click baseline solution, and the software can process the data according to
the dynamic line mode.

® Map [l GNSS Data x
EE File Station Meode Start Time End Time Time Span Interval Measure to Antenna Height True Height Antenna Type Receiver Type Rec
4123191.25d Stat 54:59.0 00:24:26 Slant Height 18040 18889 IRTK2-2 iRTK2
SO o |2 | | e —m—— -—___i
2 50331912sd 593 Static T3 Rinex OptiontSi 10:58.0 01:18:06 1 Slant Height 17560 1.8408 HITIRTK2 iRTK2 1
A £ Convert To Rinex(R)
Control Paint:
enrel eints @ Delete Del
E |2 Observation Sequence(T)
Baseli B Ssingle Point Position Info(P)
sssssss
& SkyPlotQ)
. B QClinfo
7
Repeat Baselines
Synchronous Loop
Asynchronous Loop
E
Observation Files
&
Ephemeris Files

Figure 5-11-14 Switch to Static/Kinematic

At this time, switch to the baseline list, and you can see that the baseline type formed by the two files is
‘dynamic’.

® Map [ GNSSData x
EE‘ Enable Baseline Name Type Start End TimeSpan(min) Result ¥ Frequency Ratio RMS(m) DX(m) DY(m) DZ(m) std(m) Length(m) Projection Lei
Points h Ves 5033101- 4123191 Dynamic 503 412 E
Control Points
E
Baselines

Figure 5-11-15 Baseline List

Click [Baseline Processing] in the menu bar, and the software starts to solve the dynamic baseline. After
the solution is completed, the report can be exported and viewed in [Report] - [Baseline Report], forming
the positioning results of each epoch.
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Fase Eastim): 500000
1. Reference station info.
2. Coordinate Parameter
3. Go Report
ShE LT D Name Status Mode Horizontal Sid.(mm) Vertical Std.(mm) RMS(mm)
Sais WGSS4L WGSS4-H(m) Easi(m) Up(m)
. 0 Passed LIL2Fixed 66 82 105
% 36:13:04.49314E $95.9903 434913.0768 8959903
N ptl Passed L1L2Fixed 68 83 107
- b} 36:13:04.49330E 895.9931 434913.0806 8959931
5 P22 Passed L1L2Fixed : 83 1.0
28 86:13:04 40332E 8050028 434013 0809 8059928
. 4] Passed LIL2Fixed 71 81 108
c 28 86:13:04 40342 8950808 434013 0833 8959898
R pie Passed L1L2Fixed 5.7642 45 60 7.
B 28 86:13:04 40314E 8050875 4620036 6843 434013 0768 805 9875
. s Passed LIL2Fixed 16.6605 44 58 72
% 86:13:04.49310E 95,9921 4620036.6858 4349130750
pi6 Passed L1L2Fixed 15.5312 43 71
b 36:13:04.49308E 895.9887 4620056.6814 434913.0754
o 7 Passed L1L2Fixed 16,9018 42 70
2% $6:13:04 49206E 805.0008 434913.0726
. pts Passed LIL2Fixed 42 70
2% 56:13:04.49315E 5959887 434013.0771
w e Passed LIL2Fixed 41 ] 0
7 56:13:04.49308E 5950872 46200366883 434013.0755
i ptic 0: Passed L1L2Fxed 19.58: 41 69
27 41:42:46 84696N 36:13:04 40315E 95,9818 4620056 6873 4340130771 8050813

Figure 5-11-16 Baseline Report
5.12 Static Baseline Processing

5.12.1 Baseline Processing Settings

To set baseline vector processing before baseline vector processing, execute [Baseline Processing
Config] under [Baseline] in the menu bar, and the following dialog box appears.

Baseline Name _4113500-_9733500
General | Trop  Dynamic  Advanced
Elevation Mask(®) 15 :
Interval(s) 60 -
Minimurn Epoch 5 :
Frequency Auto A
Reference Satellite Auto =
Auto Process Mode Advanced =
System
GPS GLONASS BDS GALILED
Start Time
Stop Time
Apply To | Selection - Default Value| ‘ Ok

Figure 5-12-1 Baseline Process Configuration
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The dialog box consists of four pages, including general settings, tropospheric and ionosphere settings,
dynamic settings and advanced settings.

The meaning of each item in the dialog box is briefly introduced below.
1. General Settings
(1) Elevation Mask

The elevation mask is used to limit the satellite data with relatively low altitude so that it does not
participate in the baseline calculation.

Due to the complex influence of the atmosphere on the satellite signals with relatively low altitude, it is
difficult to correct them with the model, and because the signals with relatively low altitude are vulnerable
to various factors such as multipath, electromagnetic wave and so on, their signal quality is usually
relatively low. Therefore, they are usually eliminated in data processing.

For example, from the point of view of atmospheric refraction, the height cut-off angle can be reduced
for short-distance observation; For long-distance observation, the height cut-off angle should be
increased, because the shorter the distance, the easier it is for the influence of atmospheric refraction
to offset each other. Of course, the setting of height cutoff angle depends on the environment around
the observation station.

During field observation, the height cut-off angle shall be reduced according to the satellite distribution,
S0 as to collect as much data as possible and facilitate processing.

Figure 5-12-2 Height Cut-off Angle

The default Elevation Mask is 20 degrees.
(2) Sampling Interval

The so-called epoch interval is the interval at which the software extracts data from the original
observation data during baseline processing.
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For example, the two instruments are set to collect a set of data every 5 seconds during static
observation, but such high-density observation data usually can not significantly improve the accuracy
of baseline, but will greatly increase the time of baseline processing. Therefore, in order to improve the
speed of baseline processing, the user can appropriately increase the sampling interval of data
processing.

So, what is the appropriate sampling interval? It is generally believed that for the short side and the
observation time is short, the sampling interval can be appropriately reduced, while for the long side,
the sampling interval can be appropriately increased. For example, when the static baseline is within 2
km and the observation time is within 20 minutes, we can set the sampling interval to 5 seconds.
However, when the baseline is long, the sampling interval can usually be increased to 60 seconds or
120 seconds.

So why do we need to set a relatively small sampling interval during field observation? This is because
when bad data are encountered, due to the randomness of the observation data and the limitation of
the function of the software itself, the processing results can often be improved by modifying the epoch
interval and reprocessing the baseline.

The default epoch interval of the software will change with the observation time. It is 5S in 10 minutes,
30s in 10 minutes to two hours, 60 in two hours to six hours, and 120s in more than six hours.

(3) Minimum Epoch

In the process of observation, the receiver must observe the continuous carrier phase. If a section of
data has continuous cycle slip, the quality of this section of data is usually very poor, which often affects
the quality of baseline processing. Therefore, it should be eliminated. Therefore, in the process of
baseline processing, the software will eliminate the data segment with the number of observation
continuous epochs not exceeding the minimum number of epochs.

(4) Frequency

Different combined observation values can be selected for baseline calculation, such as wide term
combination LW, narrow lane combination LN, etc. When the automatic mode is adopted, the software
will automatically select the observation value type according to the baseline length. Generally, the
baseline less than 10km is calculated by L1 observation value, and the baseline greater than 10km is
calculated by LC ionospheric combination observation value.

(5) Reference Satellite

Since the double difference observation value is formed by the difference of the single difference
observation value between satellites, in order to facilitate processing, the software adopts the method
of selecting the reference satellite.

The default setting is automatic. At this time, the software will select the satellite with the most
observation data and high altitude angle as the reference satellite. However, due to the influence of
observation conditions, such selection may not be the most reasonable. When the reference satellite is
not selected properly, the baseline processing results will be affected. At this time, the user needs to
reset the reference satellite according to the observation data.

(6) Automatic Process Mode
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The baseline solution engine of HBC has the function of automatically eliminating gross error satellite
data, which can help users reduce the work of manually eliminating data and make the baseline solution
gualified in the shortest time. This function can be enabled only when this item is set to ‘Advanced’. If
the user wants to manually eliminate the data and does not want the software to automatically delete
the problem data, this item can be set to ‘General’.

(7) System
HBC software supports any combination of GPS, GLONASS, Compass and Galileo systems.
(8) Processing Time

The software processes all public data of the base station and mobile station by default. If you need to
process data in a fixed time period, you can manually set the start and end times.

2. Trop Setting

Generally, there is no need to change the trop settings. The medium and long baseline can be set
according to the actual situation to improve the solution accuracy.

# Baseline Process Config.

Baseline Name _4113500-_ 9733500
General | Trop | Dynamic  Advanced
Troposphere Model Hopfield -
Temp 18.0000
Press 1013.2500
Humid 50.0000
Apply To | Selection - Default Value| ‘ Ol

Figure 5-12-3 Baseline Process Configuration-trop

3. Advanced Setting

The following figure shows the advanced settings dialog box. Under normal circumstances, the default
value can meet the requirements. It is not recommended that users make illegal changes, which will
affect the stability of the solution engine.
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(1) Gross Error Coefficient: When calculating the baseline, the coefficient of gross error data is
automatically eliminated according to the size of double error residual, that is, when the double error
residual generated by an observation data is greater than the gross error coefficient * RMS, the
observation data is eliminated.

(2) Maximum Cycle Slips: The tolerance threshold of cycle slip repair. If the difference between the cycle
slip value and the rounded integer is less than the threshold, cycle slip repair will be carried out,
otherwise it will be regarded as gross error.

(3) Minimum Ratio: a threshold value with fixed ambiguity using lambda algorithm.
(4) X2 Probability: The Probability in X2 test of RMS.

(5) Pseudorange Precision: Observation error of pseudorange.

(6) Phase Observation Precision: Observation error of carrier phase.

(7) Split sessions, If Start Time Differs: When the baseline data observation period exceeds this value,
it is solved in two periods.

(8) Use L1, If Baseline Shorter Than: When the automatic processing model is used for baseline
calculation, L1 model is used when the baseline length is less than this value, and LC model is used
when it is greater than this value.

(9) No L1 Fix: When the single frequency baseline length is greater than this value, the ambiguity is not
fixed, and the floating solution is directly output.

,.g? Baseline Process Config.

Baseline Name _4113500-_9733500

General Trop  Dynamic | Advanced

Gross Error Coefficient 3.5000

Maximum Cycle Slips 0.2500

Minimum Ratio 2.0000

X2 Probability (Single Frequency) 25.0000

X2 Probability (Dual Frequency) 10.0000
Pseudorange Precision (m) 10.0000

Phase Observation Precision(Cycle) 0.0100
Split sessions If Start Time Differs(h) | 4.0000
Use L1,If Baseline Shorter Than(m) 10000.0000

MNa L1 Fix 30000.0000

Apply To | Selection - Default Value| ‘ Ok

Figure 5-12-4 Baseline Process Configuration-advanced
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4. Baseline Processing Menu

Hi-Target Business Center User Manual

Click [GNSS] in the menu bar to pop up the baseline processing menu.

Hi-Target Business Center

HBC  Prgjet  GNSS RTK  Elec  TotalStation RoadDesign  DIM  Tools  Support gn 2 @ B &
— e —1 = u =
=B & |V @ & ¢ &8 Tt ABOEBEB CEH ® & &
Option Quality  Configuration Process Search Configuration Metwork  Configuration Point Control Base Closed Observation Rinex Merge Forecast Download Report Data
N Testing All R Baseline Closed Loop Adjustment Point Line Loop File Conversion  File _Ephemeris Ephemeri
Attribute wality Testing Baseline Netwaork Adjustment Data Chart

Taol TExport”

Figure 5-12-5 Baseline Process Menu

Of which: [Search Closed Loop]: search the qualified closed loop according to the set maximum and
minimum edges of the closed loop, and the search results are displayed in the tree view on the left.

Figure 5-12-6 Search Closed Loop

5.12.2 Baseline Processing

After making the above preparations, execute [Baseline Processing] under the [Baseline] menu, and
the program starts to process all baselines one by one, and the information dialog box appears.

In the dialog box, the name, progress and information of each baseline are listed respectively.

The baseline solution runs in the background in a multithreaded manner. During operation, you can
select [Cancel] to stop the baseline processing.
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® Map B x

Start Processing Baseline [ 4113500~ cs23500]

Output H X
© Messages(3) Warnings(0) € Errors(0)

2000). Test Passed

[11:00:58] [ 4113500~ 8733500] Process Finished L1Fix. Horizontal $td:0.0001(<0.0400)m Elevation Std:0.0003(<0.0400)m Ratio:98.0000(>2.0000) RMS:0.0060m x2 Testing:

1346(<25.0000). Test Passed

Figure 5-12-7 Baseline Processing

After the baseline processing is completed, the results of the baseline processing will be obtained in the
calculation window.

® [ GNSSData x
E‘E Enable Baseline Name Type Start End TimeSpan(min) Result ¥ Frequency Ratio RMS(m) DX(m) DV(m) DZ(m) Std(m) Length(m) Projection Leng
Points 1 Ves _4113500- 9733500 Static an 973 329 Quailty LiFixed 99,0000 0.0060 6143927 | 4046361 | -271.7693  0.0003 784.2623 7841772
2 Ves _4113500-_cs13500 Static an sl 319 Quailty LiFixed 99,0000 0.0053 6160439 | 1424478 | 1999768  0.0003 663.1683 662.6409
A 3 Ves _4113500-_cs23500 Static an es2 259 Quailty LiFixed 99,0000 0.0053 -405.0237 | -57.0166 | -3231075  0.0003 521.2423 520.5716.
Contrel Poins 4 Ves _4113500-_cs33500 Static an 3 239 Quailty LiFixed 99,0000 0.0052 -497.1530 | -288.4139 | 781097 0.0002 580.0386 579.1727
El s Ves _9733500-_cs13500 Static 973 es1 319 Quailty LiFixed 99,0000 0.0055 16511 | -2621883 | 4717460  0.0003 539.7126 538.3737
Baselines 6 Ves _9733500-_cs23500 Static 973 cs2 259 Quailty LiFixed 53.9052 00055 | -1019.4166 | -461.6528 | -51.3378 0.0003 11202540 1119.609€
7 Ves _9733500-_cs33500 Static 973 es3 239 Quailty LiFixed 99,0000 00059 | -1111.5460 | -693.0502 3498790  0.0002 1355.8276 13551382
8 Ves _cs13500- €s23500 Static sl cs2 259 Quailty LiFixed 99,0000 00049 | -1021.0677 | -199.4640 | -523.0839  0.0002 11644664 1164.4664
Repeat Baselines
gl Ves _cs13500-_¢s33500 Static es1 es3 239 Quailty LiFixed 99,0000 00052 | -1113.1969 | -4308617  -121.8673  0.0002 1199.8753 1199.863¢
I8\ 10 Ves _cs23500-_cs33500 Static cs2 3 239 LiFied 90,0000 0.0046 921201 | -231.3079 | 401.2160 00002 4722370 4722078
Synchronous Loop |11 Ves _4113500- 9733500 Static an 973 329 LiFixed 99,0000 0.0060 6143927 | 4046361 | -271.7693  0.0003 784.2623 7841772
N 12 Ves _4113500-_cs13500 Static a1 sl 319 LiFied 90,0000 0.0053 6160430 | 1424478 | 1909768 00003 663.1683 662.6400
o 13 Ves _4113500-_cs23500 Static an cs2 259 LiFixed 99,0000 00053 -405.0237 | -57.0166 | -3231075  0.0003 521.2423 520.5716.
Asynchronous Loop
14 Ves _4113500-_cs33500 Static a1 3 239 LiFied 90,0000 0.0052 -497.1530 | -288.4139 | 781007 00002 580.0386 579.1727
15 Ves _9733500-_cs13500 Static 973 sl 319 LiFixed 99,0000 0.0055 16511 | -2621883 | 4717460  0.0003 5397126 538.3737
Observation files |15 Ves _0733500-_cs23500 Static 973 2 259 LiFied 53,0052 00055 | -1019.4166 | -461.6528 | -51.3378 00003 11202540 1119,600¢
B 17 Ves _9733500-_cs33500 Static 973 3 239 Quaily LiFixed 99,0000 00059 | -1111.5460 | -693.0502 3498790 0.0002 13558276 13551382
Ephgm::s o 18 Ves _es13500-_es23500 Static esl es2 259 Quailty LiFixed 99,0000 00049 | -1021.0677 | -199.4640 | -523.0830 00002 11644664 11644664
Count:20
Output H X
@ Messages(22) Warnings(®) € Errors(0)
es processed num ble baselines num:0
[11:01:45] [_cs23500-_cs33500] Process Finished L1Fix. Horizontal $td:0.0001(<0.0400)m Elevation $td:0.0001(<0.0400)m Ratio:99.0000(>2.0000) RMS:0.0046m x2 Testing:0.0800(<25.0000). Test Passed
[11:01:42] [_cs13500-_cs33500] Process Finished L1Fix. Horizontal $td:0.0001(<0.0400)m Elevation t:0.0002(<0.0400)m Ratio:99.0000(>2.0000) RMS:0.0052m x2 Testing:0.1012(<25.0000). Test Passed
[11:01:40] [_es13500-_cs23500] Process Finished L1Fix. Horizontal $td:0.0001(<0.0400)m Elevation $td:0.0002(<0.0400)m Ratio:99.0000(>2.0000) RMS:0.0049m x2 Testing:0.0875(<25.0000). Test Passed

Figure 5-12-8 Baseline Processing Result
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There will be warning information in the status bar. Click the warning information to display the
corresponding baseline in the list.

The processing results of baseline solution can also be exported by clicking baseline report in report.

1. Project Properties GNSS Baseline Report

2. Reference siation info.
1. Project Properties

3, Rover Info. Baseline: _4113500-_9733500
Project Name Example
E WEsH
4. Processing controls info. T (UTE+08:00)Beijing
3 HBC V111825
5. Satellite Selection Process time: Friday 27 Angust 2021 11:01:45

6, Baseline processed results

2. Reference siation info.

Marker name:
WGSBS Xim):
WGSBS Vi)
WGSE Zm):
WGSB4 latitude

7. Final Cordinates

™
SO0603E

WGSB4 longitude: 132

WGSBS height:im): 43.7900
Nim} 2542848.0300
Efm) 4351629483
Z(m): 43.7900
Receiver bipe iRTKS
Receiver version

Receiver $N 13674411
Antenna type HITRTES
Antenos SN

Antenma beight (m) 01970
Measred to slant height

Figure 5-12-9 Baseline Processing Report

5.12.3 Baseline Processing Result Inspection

1. Baseline Quality Control

After baseline calculation, the quality of baseline calculation can be measured by several quality
indicators such as RATIO, RMS and Point Accuracy.

(1) RATIO

RATIO is the ratio of sub minimum RMS to minimum RMS after integer ambiguity decomposition.
Namely:

RMSec

RATIO = ————
RMS,in

RATIO reflects the reliability of the determined whole week unknown parameters. This index depends
on many factors, which is related to the quality of observation values and observation conditions.

RATIO is the most critical value to reflect the quality of baseline. Generally, ratio is required to be bigger
than 1.8.

(2) RMS

RMS is root mean square error,Namely:

VTpy
RMS =
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Of which:

V is the residual of the observed value;

P is the weight of the observed value;

n-f is the total number of observations minus the number of unknowns.

RMS indicates the quality of the observations. The smaller the RMS, the better the quality of the
observed value; On the contrary, it indicates that the worse the quality of observations. It is not affected
by observation conditions (such as satellite distribution).

According to the theory of mathematical statistics, the probability of observation error falling within the
range of 1.96 times RMS is 95%.

(3) Point Accuracy

The point position accuracy is an important indicator reflecting the accuracy in the solution results and
the result of the joint action of the geometric figure strength of the satellite constellation and RMS. It can
be divided into horizontal accuracy, vertical accuracy, baseline length accuracy, etc. the software will
test different accuracy indicators according to the setting of the tolerance in the project attribute.

2. Closed Loop Test

(1) Definition of Closure Error

Closed loop inspection is a powerful method to detect baseline quality.

Closed loop can be divided into synchronous loop, asynchronous loop and repetitive baseline.

The closing error of the closed loop should be 0 in theory. In actual measurement, it is allowed to deviate
from a certain value. Please refer to relevant literature for the limit error of the closed loop.

The closure and difference of rings can be divided into the following categories:

1) Component closure error, Namely:

SAX = ZAX
ery = ZAY
€2, = IAZ

2) Relative closure error of the whole length, Namely:

2 2 2
\/ Eax T Exy T &5z

A

E =

Where S is the ring length

(2) Synchronous ring, asynchronous ring and repetitive baseline
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1) Synchronous closed loop

The closure error of synchronous loop is the closure error of closed loop composed of synchronous
observation baseline.

Because there is a certain internal relationship between synchronous observation baselines, the closure
error of synchronous loop should always be 0 in theory. If the closing error of the synchronization ring
exceeds the limit, it indicates that at least one baseline vector in the baselines constituting the
synchronization ring is wrong. On the contrary, if the closing error of the synchronization ring does not
exceed the limit, it can only be considered that the static baseline is qualified in quality in most cases,
which does not mean that all baselines constituting the synchronization ring are absolutely qualified in
quality.

2) Asynchronous closed loop

A closed loop that is not completely composed of synchronous observation baselines is called an
asynchronous loop. The closure error of asynchronous loop is called the closure error of asynchronous
loop.

When the closing error of the asynchronous loop meets the tolerance requirements, it indicates that the
guality of the baseline vector constituting the asynchronous loop is qualified. When the closing error of
the asynchronous loop does not meet the tolerance requirements, it indicates that at least one of the
baseline vectors constituting the asynchronous loop is unqualified. To determine which baseline vectors
are unqualified, multiple adjacent asynchronous loops or repeated baselines can be used.

3) Repeat baseline

The observation results between the same two stations in different observation periods are the so-called
repeated baseline. The difference between these observations is the poor repetition baseline.

4) Free network adjustment test

For free net adjustment inspection, see the chapter ‘Network Adjustment’ later.

5.12.4 Discrimination of Various Influencing Factors

1. Influence Factors
The main factors affecting the baseline solution results are as follows:

1) The starting point coordinates set during baseline solution are inaccurate. Inaccurate starting point
coordinates will lead to deviation in scale and direction of baseline.

2) The observation time of satellites is too short to accurately determine the whole week unknowns of
these satellites. When the observation time of the satellite is too short, the whole week unknowns related
to the satellite cannot be determined accurately. As for baseline calculation, if the whole week unknowns
related to the satellites involved in the calculation are not accurately determined, the whole baseline
processing results will be affected.

3) In the whole observation period, there are too many weekly jumps in some time periods, resulting in
imperfect repair of weekly jumps.
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4) During the observation period, the multipath effect is serious, and the correction number of the
observed value is generally large.

5) The influence of tropospheric or ionospheric refraction is too large.
6) The electromagnetic wave has too much influence.

7) There is a problem with the receiver itself, resulting in poor data quality. For example, the phase
measurement accuracy of the receiver is reduced, the clock of the receiver is inaccurate, and so on.

2. Discrimination and Measures of Influencing Factors
(1) Discrimination of factors affecting GPS baseline solution results.
1) Summary

Some factors affecting the GPS baseline solution results are easy to identify, such as too short satellite
observation time, too many cycle jumps, serious multipath effect, too large tropospheric or ionospheric
refraction, but it is difficult to judge other factors, such as inaccurate starting point coordinates, etc.

2) Discrimination of inaccurate baseline starting point coordinates

At present, there is no easy method to distinguish the impact of inaccurate starting point coordinates on
the quality of baseline solution. Therefore, in the actual work, only try to improve the accuracy of the
starting point coordinates to avoid this situation.

3) Discrimination of short satellite observation time

The judgment on the problem that the satellite observation time is too short is relatively simple. Just
check the amount of observation data related to each satellite in the record file of observation data.
HGO GPS post-processing software also outputs the visibility map of the satellite, which is more intuitive.

4) Discrimination of too many cycle jumps

In the case of too many cycle jumps in satellite observations, it can be analyzed from the residual of
observations obtained after baseline calculation. At present, most baseline processing software
generally adopts double difference observation values. When the observation values of a satellite at a
certain station contain unrepaired cycle slips, the residuals of all related double difference observations
will increase significantly by an integer multiple.

5) Discrimination of severe multipath effect and excessive influence of tropospheric or ionospheric
refraction

For the discrimination of multipath effect and tropospheric or ionospheric refraction, we also use the
residual of observed values. However, different from the cycle jump, when the multipath effect is serious
and the influence of tropospheric or ionospheric refraction is too large, the observed residual does not
increase by an integer multiple as the cycle jump is not repaired, but only by a non integer multiple.
Generally, it does not exceed 1 week, but it is obviously larger than the residual of normal observation
value.

(2) Countermeasures

1) Countermeasures for inaccurate coordinates of baseline starting point
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To solve the problem of inaccurate baseline starting point coordinates, you can use the point with high
coordinate accuracy as the starting point of baseline solution. The more accurate starting point
coordinates can be obtained through single point positioning for a long time or joint measurement with
WGS-84 coordinates, or the coordinates of all baseline starting points can be derived from one point
coordinate during baseline calculation of the whole network, Make the baseline results have a certain
system deviation, and then introduce the method of system parameters in GPS network adjustment.

2) Countermeasures for short satellite observation time

If the observation time of a satellite is too short, the observation data of the satellite can be deleted and
not allowed to participate in the baseline solution, so as to ensure the quality of the baseline solution
results.

3) There are too many ways to deal with cycle slips

If multiple satellites often have cycle slips in the same time period, the method of deleting the time period
with serious cycle slips can be used to try to improve the quality of baseline solution results. If only
individual satellites often have cycle slips, the method of deleting the observed values of satellites with
cycle slips can be used to try to improve the quality of baseline solution results.

4) Serious multipath effect

Due to the large residual of observation values caused by multipath effect, the observation values with
large residual can be eliminated by reducing the editing factor. In addition, the method of deleting time
periods or satellites with serious multipath effect can also be used.

5) Countermeasures for excessive influence of tropospheric or ionospheric refraction

For the problem of too great influence of tropospheric or ionospheric refraction, the following methods
can be adopted:

1)) Improve the cut-off height angle and eliminate the low altitude angle observation data that are easily
affected by the troposphere or ionosphere, but this method has certain blindness, because the signal
with low altitude angle is not necessarily affected by the troposphere or ionosphere.

2)) The tropospheric and ionospheric delays are corrected by the model respectively.

3)) If the observation value is a dual frequency observation value, the observation value that eliminates
the influence of ionospheric refraction can be used for baseline calculation.

(3) A powerful tool for baseline refinement - residual diagram

During baseline calculation, it is often necessary to judge the factors affecting the quality of baseline
calculation results, or determine which satellite or period of time has problems in the quality of
observation values. The residual diagram is very useful for completing these works. The so-called
residual diagram is a kind of chart drawn according to the residual of observed values. Select the double
difference residuals of the previous and next visible satellites:
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® Map '|_: SMSS Data % || Data Plot x
_4113500- 9733500 Status: aligible L1 Fved Ratio=99,0000 Rms=0.0060m option || Process Rovoke || Clear
B Use | Satelite | mmm L1/G1/B1/ET — L352/B2(ESa e 5/G3/B3/E5D BIC/ES(a+b) B2a/E6 ‘
a [ET ] _ " " ——=r- |
-] coam E
c0a@ E
] G
] &1l ==
[ -] G120 |f—
a c1a@
G160
20191216
4113500973360
0,046 m
Local Time
2018-12-16 .00461:46:29 15:52:27 16:58:25 18:04:24 19:10:22 20:16:21
Mext H\'e-_lualu\l

Figure 5-12-10 Data Plot

The above figure is a common form of residual diagram of double difference observation values. Its
horizontal axis represents the observation time and its vertical axis represents the residual of
observation values.

5.12.5 Repeat One Baseline

After determining the causes affecting baseline quality, a baseline can be processed repeatedly by
modifying baseline processing settings or editing baseline period.

In the observation data graph, drag the mouse to select the deleted data. The data in the dotted box will
be shielded and will not be processed by the software. Restore the previous operation, click [Revoke],
cancel all shielding, and click [Clear].

Clear

_4113500- 9733500 Status: eligible L1 Fied Ratio=99.0000 Rms=0.0060m Option Process Revoke
Use | satelite —L1/G1/B1/E — | 2/G2/B2[ES0 —5/G3/B3/ESb BI1C/ES[2+b) B2afE6 ‘
G03@ ==—F= T:*—E? g ‘
e ;E
Goo@ E
a L g——————————————————
a an@ ETEE|
(-] 20 [
a G14@
G160
201%-12-16
Zaniason—_sraasnn
0045 m
Local Time
wneazas |0 155227 165825 180424 19022 201621
Next | [Ves to allia)

Figure 5-12-11 Repeat One Baseline
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In baseline measurement, it is sometimes found that the baseline processing is unqualified. In this case,
it may be necessary to modify the baseline processing settings or edit the period for many times, or
even the baseline cannot obtain a qualified solution. When this happens, it is necessary to make this
baseline not participate in network adjustment or delete it. If this baseline is essential in the baseline
control network, it needs to be retested.

5.13 Dynamic Baseline Processing

5.13.1 Baseline Processing Settings

1. Dynamic Baseline Solution Type Settings

Before baseline vector processing, set baseline vector processing, execute [Configuration] under the
menu bar of [GNSS], select the [dynamic] interface, and the Dynamic setting tab appears. The tab is
used to set the dynamic solution mode, including Automatic, RTD, Stop&Go and PPK.

% Bascline Process Config.

Baseline Name _5933191-_ 4123191
General Trop | Dynamic | Advanced
Auto
RTD
StopGo

PPK(Post Process Kinematic)

4

Signal Noise Ratio 10.00

Apply To | Selection - Default Value| ‘ Ok

Figure 5-13-1 Baseline Process Configuration-auto

‘Auto’: Select ‘Stop&Go’ or ‘RTD’ respectively according to whether there is an RSP file.
‘RTD’: pseudo range difference with low accuracy.

‘Stop&Go’: high processing accuracy, suitable for long distances, high requirements for field operations,
and need to load time files (RSP files) synchronously.

‘PPK’: high processing accuracy, suitable for medium and short distances.
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2. Dynamic Baseline Solution Data

Dynamic GPS data processing generally includes two kinds of data, static data of reference station and
dynamic synchronous data of mobile station. Before data input, confirm which files are static data files
and which files are dynamic data files, and import data in the way of static data.

3. Set Observation File and Site Properties

When Automatic, RTD and PPK operation modes are selected, select the dynamic observation file and
right-click [Switch To Static/Kinematic] to convert the observation file into dynamic file.

® Map [ GNSSData x
BE File Station Mode Start Time End Time Time Span Interval Measure to Antenna Height True Height Antenna Type
gl e | we s | | waez || Sewrg | e | e | wwe |
Points [ Switch To Static/Kinematic(©) 2
A 2 5933181.25d 593 Static T3 Rinox Option(S)~ 10:59.0 01:18:06 1 Slant Height 17560 1.8408 HITIRTK2
3| 00401925 Rasd E16 Static £ Convert To Rinex(R) 51:00.0 02:30:00 15 Antenna Bottom Height 16464 17235 TRMRE-4  NONE
Control Points
E17.1920 Rizsd 17 Static @ Delete Del  |41:000 02:26:30 15 Antenna Bottom Height 1.5780 16667 LEIGS14  NONE
= 5 | E17.1921Razsd E17 Static |=  Observation Sequence(T) 25:15.0 014015 15 Antenna Bottom Height 1.5780 16667 LEIGS14  NONE
Baselines 6 | E17.1922Rzsd E17 Static [ Single Point Position Info(F) 13:450 02:46:00 15 Antenna Bottom Height 1.5780 1.6667 LEIGS14 NONE
& skylot@
. 7 | 00401921 Razsd E18 Static 01:45.0 03:19:30 15 Antenna Bottom Height 14120 1.4891 TRMRE-4  NONE
A - B QClnfo
- 8 | 00401923 Razsd E18 Static 2017-07-1113:0245.0 | 2017-07-11 14:14:30.0 01:11:45 15 Antenna Bottom Height 14120 1.4891 TRMR8-4  NONE
Repeat Baselines
o | 00361921 Rasd El2 Static 2017-07-11 10551150 2017-07-11 12:20:15.0 01:20:00 15 Antenna Bottom Height 1.4440 15211 TRMRE-4  NONE
A 10| 00361923 Razsd E9 Static 2017-07-11 1222000 2017-07-11 14:36:00.0 02:14:00 15 Antenna Bottom Height 1.4820 15211 TRMR8-4  NONE
Synchronous Loop (11 00361925 Razsd El9 Static 2017-07-11 14557:000  2017-07-11 18:04:00.0 03:07:00 15 Antenna Bottom Height 1.4440 15211 TRMR8-4  NONE
N iz | 00121923 Razsd E20 Static 2017-07-11 12156450  2017-07-11 14:22:30.0 01:25:45 15 Antenna Bottom Height 1.6043 16814 TRMR8-4  NONE
- 13 00121925 Rasd E20 Static 2017-07-11 14223450 2017-07-11 15:41:00.0 011715 15 Antenna Bottom Height 1.6043 16814 TRMR8-4  NONE
Asynchronous Loop
14 00121927 Razsd E20 Static 2017-07-11 1544450 2017-07-11 17:45:15.0 02:00:30 15 Antenna Bottom Height 1.6043 16814 TRMR8-4  NONE
=8 15| F14.1920 Rzsd Fi4 Static 2017-07-11 10:35:30.0  2017-07-11 12:31:00.0 01:55:30 15 Antenna Bottom Height 1.4890 15777 LEIGS14  NONE
Observation files |5 | F14 1921 Rzsd Fis Static 2017-07-11 1233150 2017-07-11 14:39:30.0 0206115 15 Antenna Bottom Height 1.4890 15777 LEIGS14  NONE
)
Ephemeris Files

Figure 5-13-2 Switch to Static/Kinematic

® Map [l GNSSData x
EE File Station Mode Start Time End Time Time Span Interval Measure to Antenna Height True Height Antenna Type Rec
Points 1 _4123191zsd 412 Dynamic | 2020-11-1412:30330 | 2020-11-14 12:54:59.0 00:24:26 1 Slant Height 1.8040 1.8889 ! IRTK2-2 i
2 _5933191.2sd 593 Static 2020-11-14 1152580 2020-11-14 13:10:50.0 01:18:06 1 Slant Height 17560 1.8408 HITIRTK2
A 3 00401925 Razsd E16 Static 2017-07-11 15:21:000 | 2017-07-11 17:51:00.0 02:30:00 15 Antenna Bottom Height 1.6454 17235 TRMR8-4  NONE | TRI
Conurl Peints E17_1920 Rzsd E17 Static 2017-07-1110:14300 | 2017-07-11 12:41:00.0 02:26:30 15 Antenna Bottom Height 1.5780 1.6667 LEIGS14  NONE LEI
= 5 E17.1921 Rasd E17 Static 2017-07-11 12:45000 | 2017-07-11 14:25:150 01:40:15 15 Antenna Bottom Height 1.5780 1.6667 LEIGS14  NONE LEI
Baselines 6 E17.1922 Rzsd E17 Static 2017-07-11 14:27:450 | 2017-07-11 17:13:45.0 02:46:00 15 Antenna Bottom Height 1.5780 1.6667 LEIGS14  NONE LEI
. 7 00401921 Rasd 3t Static 2017-07-11 09:42150 | 2017-07-11 13:01:45.0 03:19:30 15 Antenna Bottom Height 1.4120 1.4801 TRMR8-4  NONE  TRI
7 8 | 00401923 Razsd £18 Static 2017-07-1113:02:450 | 2017-07-11 14:14:300 01:11:45 15 Antenna Bottom Height 1.4120 1.4891 TRMRS-4  NONE TRl
Repeat Baselines
9 00361021 Razsd E19 Static 2017-07-11 1051150 | 2017-07-11 12:20:15.0 01:20:00 15 Antenna Bottom Height 1.4440 15211 TRMR8-4  NONE  TRI
) 10 00361923 Razsd E19 Static 2017-07-1112:22000 | 2017-07-11 14:36:00.0 02:12:00 15 Antenna Bottom Height 1.4440 15211 TRMRS-4  NONE TRl
Synchronous Loop |11 00361925 Rasd E19 Static 2017-07-11 1457000 | 2017-07-11 18:04:00.0 02:07:00 15 Antenna Bottom Height 1.4440 15211 TRMR8-4  NONE  TRI
Iy 12 00121923 Rzsd £20 Static 2017-07-11 12:56:450 | 2017-07-11 14:22:30.0 01:25:45 15 Antenna Bottom Height 1.6043 1.6814 TRMR8-4  NONE | TRI
- 13 00121925 Razsd €20 Static 2017-07-11 14:23:450 | 2017-07-11 15:41:00.0 0117415 15 Antenna Bottom Height 1.6043 16814 TRMRS-4  NONE TRl
Asynchronous Loop
14 00121927 Rzsd £20 Static 2017-07-11 15:44:450 | 2017-07-11 17:45:150 02:00:30 15 Antenna Bottom Height 1.6043 1.6814 TRMR8-4  NONE | TRI
S 15 F141920 Rzsd Fia Static 2017-07-1110:35300 | 2017-07-11 12:31:00.0 01:55:30 15 Antenna Bottom Height 1.4890 15777 LEIGS14  NONE LEI
Observation Files |15 F14.1921 Razsd Fid Static 2017-07-11 1233150 2017-07-11 14:39:30.0 02:06:15 15 Antenna Bottom Height 1.4890 15777 LEIGS14  NONE LEI
B
Ephemeris Files

Figure 5-13-3 Observation Files
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5.13.2 Baseline Processing Menu

Click [GNSS] in the menu bar to view the baseline processing menu.

Hi-Target Busin

HBEC Project  GMSS RTK  Elec  TotalStation RoadDesign DTM  Tools  Support ogin 2 @ B @

= F & |V @ €| 4 € tABOCEBE ©OE #®£ #®£ SH

Option Quality  Configuration | Process Search  Configuration Metwork  Configuration  Paint Control Base Closed Observation Rinex  Merge Forecast Download Report Data
Testin& N Baseline Closed Loop Adjustment N Paint Line Loop File Conversion  File _Ephemeris Ephemeris -, -
Attribute uality Testing Baseline Network Adjustment Data Chart Tool Export

Figure 5-13-4 Baseline Processing Menu

Of which:
[Configuration]: mainly used to set baseline solution parameters.

[Baseline Processing]: HBC automatically selects the baseline solution engine to be called according to
the category of baseline.

30 Yes 00121923 R-F14_1921 R Static E20 F14 85 Quailty L1Fixed 33.82M 0.0087 687.0744 -211.4541 801.7125 0.0004 1076.8134 1
31 Yes 00121925 R-E17_1922 R Static E20 E17 73 Quailty L1Fixed 96.6414 0.0106 579.7724 -22.1990 4324384 0.0008 723.6241 7
32 Yes 00121925 R-F14_1921 R Static E20 F14 15 Quailty L1Fixed 5.5244 0.0081 687.0772 -211.4553 801.7163 0.0010 1076.8182 1
33 Yes 5933191412319 Dynamic 593 412 24 Quailty 3933.6746

Figure 5-13-5 Baseline Processing Result

5.13.3 Baseline Processing

After making the above preparations, execute [baseline processing] under the menu bar, and the
program starts to process all baselines one by one, and the information dialog box appears.

In the dialog box, the name, progress and information of each baseline are listed respectively.

The baseline solution runs in the background in a multithreaded manner. During operation, you can
select [Cancel] to stop the baseline solution.

Dialog

Start Processing Baseline [00401921 R-E17 1920 R]

Figure 5-13-6 Baseline Process Dialog

After the baseline solution is completed, the results of the baseline solution will be obtained in the
calculation window.

5.13.4 STOP&GO Dynamic Baseline Processing

1. Baseline Processing Settings
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In the baseline list, select dynamic baseline and right-click [Process Option] to set it.

] Process Options(O)

Enable Baseline Name Type Start TimeSpan(min) Result ¥ Frequency Ratio RMS(m) DXim) DY(m) DZ(m) Std(m) Lengthim) Projection Les
I S O S

W Process Selected Baseline(P)

5 Process All Baseline(t)

[F Open Report Folder(O)

Ti] Delete Del
@ Disable(F)
= lnvert(l)

£ Data And Residual Track(K)

Figure 5-13-7 Process Option

Note: If the Stop&Go mode is adopted, it is recommended that the minimum number of epochs be 180
by default. If the minimum number of epochs is set too small, the whole week ambiguity of the baseline
may not be fixed.

,A!- Baseline Pre

Baseline Name _5933191-_ 4123191
General Trop | Dynamic | Advanced
Auto
RTD
StopGo

PPK(Post Process Kinematic)

Signal Moise Ratio 10.00 -

Apply To | Selection - Default Value| ‘ Ok

Figure 5-13-8 Baseline Process Configuration- Stop&Go

2. Baseline Processing

After setting, right-click [Process Selected Baseline] to complete baseline calculation.
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Figure 5-13-9 Stop&Go Baseline Processing Result
After the processing is completed, the dynamic track route is displayed on the plan view.

3. Report Output

Right click [Baseline Report] to export the dynamic processing report for viewing.

» Name Time Status Mode Ratio Horizontal Std.(mm) Vertical Std.(mm) RMS(mm)
Sats WGSS4-B WEGSS4-L WGSS4-H(m) North(m) East(m) Up(m)
307- 2020-11- 230 Passed L1L2Fixed 0.0000 36 25 44
27 86:13:04.49317E 8 434013.0776 §05.90857
3070 Passed LI1L2! 4.0 28 49
28 86:13:04.49310E 895.0868 434013.0760 8059868

3 3071 Passed L1L2Fixed 3.0 20 36
28 86:13:04.49322E 1 434013.0787 805.9861
304-1 Passed 43 39 58

- 23 86:10:25.29699E 431202.0247 886.5275
3040 Passed 43 32 54
21 86:10:25.29703E 4312020258 £86.5342

G 3041 Passed L1L2Fixed 36 25 44
22 86:10:25.29713E 886.5401 431292.0280 886.5401

Figure 5-13-10 Stop&Go Baseline Processing Report

5.13.5 PPK Dynamic Baseline Processing

1. Baseline Processing Settings

In the baseline list, select dynamic baseline and right-click [Configuration] to set it.
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.ﬂ' Baseline Process Config.

Baseline Name _5933191-_ 4123191
General Trop | Dynamic | Advanced
Auto
RTD
StopGo

PPK(Post Process Kinematic)

Signal Noise Ratio 10.00 -

Apply To |Selection = Default Value Ok

Figure 5-13-11 Baseline Process Configuration- PPK

2. Baseline Processing

After setting, right-click [Process Selected Baseline] to complete baseline processing, where green
points represent RTK fixed solution.

Figure 5-13-12 PPK Baseline Processing Result
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After the processing is completed, the dynamic track route is displayed on the plan view.

3. Report Output

Right click [Baseline Report] to export the dynamic processing report for viewing. The fixed solution is
gualified, and the unqualified solution result is highlighted on the red background.

Variable

Marker name
Marker code
WGS84 X(m)
WGSS4 Yim)
WGSS4 Z(m)
WGS84 latitude
WGSS4 longitude
WGSS4 height(m)
Neorth{m)

East(m)

Up(m)

Receiver type
Receiver version
Receiver SN
Antenna type
Antenna S'N
Antenna height(m)
Measured to

Datum Name
Ellipsoid

Major Axis:
Tnverse Flattenning
Projection Method:
Central Meridan:
Central Latitude:
Scale:

Projection Height(m):
False North{m):
Fase East(m):

1. Reference station info.

2. Coordinate Parameter

PPK Report

Value

593
318649.0568
4758634.7285
4222000.6408
41:42:27 707428
86:10:08.68364E
870.6377
4619504.2530
430843.1050
870.6377

iRTK2

10018393
HITIRTK2

1.8408
Slant Height

CGCS2000
CGCS2000
6378137.0
298257

Guass-3
87:00-:00.00000E
00:00:00.00000N
1

0

0

500000

Figure 5-13-13 PPK Baseline Processing Report

5.13.6 Single BDS Baseline Processing

1. Baseline Processing Settings

In baseline processing setting, only check BDS system and click Save to all to perform single BDS
solution for baseline.
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.ﬁ' Baseline Process Config.

Baseline Name 010760 01 R-1010760 101 R
General | Trop  Dynamic  Advanced
Elevation Mask(®) 15 .
Interval(s) 1 -
Minimum Epoch 30 -
Frequency Auto =
Reference Satellite Auto -
Auto Process Mode Advanced =
System
GPS GLOMASS BDS GALILEO
Start Time
Stop Time
Apply To | Selection - Default Value Ol

Figure 5-13-14 Baseline Process Configuration- Single BDS

The method of setting single BDS processing also includes:

(1) disabling satellites other than BDS in the observation sequence diagram list;
(2) Disable satellites other than BDS in the residual sequence diagram list;

(3) Import observation files containing only BDS data.

2. Baseline Processing

After setting, click [Baseline Process] to solve all.

Figure 5-13-15 Baseline Processing Result Single BDS
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3. Report Output

Right click [Baseline Report] to export the dynamic processing report for viewing.

5. Satellite Selection

Manually disable the GPS satellite(PRNs):
Manually disable the GLONASS satellite(PRNs):
Manually disable the Beidou satellite(PRNs)
Manually disable the Galileo satellite(PRNs)-

6. Baseline processed results

Frequency DX(m) DY(m) DZ(m) Std.Dev_DX(mm) Std.Dev_DY(mm) Std.Dev_DZ(mm) RMS(mm) ‘Horizontal Std(mm) Vertical Std(mm) Baseline Azimuth(dms)
Triple L1 -543.7403 -341.1843 173.7253 378.2 879.5 3235 4.7085 601.7 0222 72:54:48 85252
Float L1 0.0000 0.0000 0.0000 0.0 0o 0.0 0.0000 0.0 0.0 00:00:00.00000
Fixed_L1 -343 8268 -341.0874 173.7737 0.1 02 01 74352 01 02 72:54:53.72869

7. Final Cordinates

1 Reference Station: 01 2 Rover: 101

WGS84 latitude: 22:58:54.00245N 22:59:00.43980N
WGS84 longitude 113:21:41.42949E 113:22:03 . 70650E
WGS84 height(m): 58.9392 37.0774

Ni(m) 2542649 7806 25428450684
E(m): 434530.4154 435165.7971
Z(m): 58.9392 37.0774

Figure 5-13-16 Single BDS Baseline Process Report

5.14 Network Adjustment

After baseline vector processing, users usually need to further test the baseline processing results,
optimize the results of baseline vector and convert them into national coordinates or local coordinates
required by users, which is the work completed by network adjustment. The network adjustment of this
software is carried out by the least square method.

5.14.1 Functions and Steps of Network Adjustment

HBC data processing software can realize free network adjustment, three-dimensional constrained
adjustment and elevation fitting, WGS84 coordinate system constrained adjustment and target
coordinate system constrained adjustment.

The basic steps of network adjustment by HBC data processing software can actually be divided into
three processes.

The following figure shows the basic steps of network adjustment by HBC data processing software. It
can be seen from the figure that network adjustment can actually be divided into three processes:

(1) Preliminary preparations, which are carried out by users. That is, before network adjustment, it is
necessary to set the coordinate system and load the control point information.

(2) The actual implementation of network adjustment is completed automatically by software.

(3) The quality analysis and control of processing results is also a process requiring user analysis and
processing.
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Coordinate system and network adjustment settings

|

Known coordinate input, such as longitude and latitude, plane coordinates, elevation, etc

|
v

Extracting baseline vector to construct GPS baseline vector network

2

Metwork diagram inspection

2

3D unconstrained
adjustment

¥ ¥ ¥

three-dimensional two-dimensional Level fitting

22

Cuality analysis
and conftrol

Figure 5-14-1 Steps of Network Adjustment

It can be seen that the software only realizes the solution of network adjustment. More importantly, users
need to participate and finally make correct judgment. It should be noted that this is usually an iterative
process.

5.14.2 Preliminary Preparation for Network Adjustment

1. Coordinate System Setting

Before setting the network adjustment, check whether the coordinate system is set correctly. Users need
to specially set the central meridian, the addition constants in X and Y directions, etc.

The coordinate system can be set in the menu bar [Project] - [Coordinate System].
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_at' Coordinate System - CGC

Datum Projection Ellipsoid Transformation Plane Transformation Height Fitting Ggrid b
Source Ellipsoid | WG584 M
alm) 6378137.000000
1/f 298.257224
Local Ellipsoid | CGCS2000 -
alm) 6378137.000000
1/f 298.257222

% Share L2 Get Import Manager OK Cancel

Figure 5-14-2 Coordinate System Settings

The purpose of setting the coordinate system before network adjustment is to further check the
parameters of the coordinate system.

For the setting of coordinate system, you can refer to relevant materials.
2. Setting of Network Adjustment

Select [Network Adjustment Configuration] in the menu bar of ‘GNSS’, and the following dialog box will
appear, which can set various adjustment parameters and inspections.
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,ﬂ!’ Adjustment Options

General | Weighted by Baseline
Enable None-Fixed Baseline In adjustment?
Yes(Y) MNo(MN)
3D Free
Fix anyone point(G) Rank Defect Free(Z)
3D Biased
Calculate 7 Paramete(S) Dan't Calculate 7 Para(T)
Height Fitting
Height Fitting model MNone -
TAU Test
Fixed Error 0.0100 Slm
Proportional Error 1.00 2| ppm
Significance 1.00 S %
oK | | Cancel

Figure 5-14-3 Adjustment Options

3. Control Point Information

After setting the network adjustment, you need to enter the control point information, otherwise the
constraint adjustment cannot be carried out. You can enter the control point information through the
following methods:

(2) In the right-click menu of the points list, click Convert to control point to convert the point to control
point.

(2) In the right-click menu of control point list, click [new control point] to add control point information.

(3) In the right-click menu of the control point list, click Import control point file to directly import the
existing control point file into the project.

After the control point information is input, click [Save As Control Point File] in the right-click menu of
the control point to save the entered control point information as a separate file for next use.
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EE Related Contral Paint Point Name B L H N E z
Points 1 |& 411 411 22:39:00.53567N 113:22:03.60603E 43.7900 2542848.0300 435162.9483 43.7900
2 o973 22:58:50.79489N 113:21:38.17076E 53.0160 2542551.5091 434437.1652 53.0160
A 3 - csl csl 22:59:07.95718N 113:21:41.77379E 14.3260 2543079.0344 434542.0001 14.3260
Control Peints cs2 22:58:40.48718N 113:22:17 43920E 16.0660 2542506.4476 435555.5049 16.0660
@ 5 - cs3 cs3 22:59:03.75067N 113:22:23.66333E 8.2760 25420444835 435734.6659 8.2760
Baselines

Figure 5-14-4 Set Control Point

5.14.3 Network Adjustment

Run [Network Adjustment] from the [GNSS] menu, and the network adjustment tool will appear.

.ﬂ’!’ Metwork Adjustment

Adjustment Result Dretails
‘ Free Adjustment(F) ‘ | 20 Biased and Height Fitting Ajust(T) ‘ | Auto Adjustment(A) ‘
‘ WGES584 Datum Adjustment(W) ‘ | Target Datum Adjustment ‘ | Clear Adjustment result{C) ‘

Figure 5-14-5 Network Adjustment

Generally, you only need to click [full automatic adjustment], and the software can carry out all possible
adjustments according to the existing conditions. After the adjustment is completed, a list of adjustment
results will be formed. Select an adjustment result, and then click report to view the corresponding
adjustment report.

1. Extracting Baseline Vector Network
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The first step of network adjustment is to extract the baseline vector network. The principle of constituting
the baseline vector network is as follows:

(1) This baseline is in this project and has not been deleted;
(2) Baseline with starting point name and calculating point name;

(3) This baseline has been understood and calculated, and the qualified baseline is displayed in the
baseline vector list;

(4) The baseline is not disabled.

Baselines meeting the above four conditions will be automatically loaded in the first step of network
adjustment to form a baseline vector network.

2. Connectivity Test of Baseline Vector Network

If the adjustment is carried out when the network diagram is not connected, the network adjustment will
not converge. Therefore, before the network adjustment, the software will automatically check the
connectivity of the network diagram. If the network diagram is not connected, a prompt will appear.
Please check the baseline vector constituting the baseline vector network, observation site name, and
so on. The inspection steps are as follows:

(1) First, check whether the network diagram is divided into several parts and whether there are isolated
survey stations or baselines. If so, delete isolated points or blocks for adjustment;

(2) Secondly, check whether any key baseline is not solved successfully or is prohibited from
participating in network adjustment. If so, reprocess or even retest it;

(3) Thirdly, check whether there are the same survey stations in the network diagram and take different
survey station hames. The reflection on the network diagram is that there is another survey station on
the same survey station at a very close position. Because these two points are observed at the same
point in different periods of time, they do not form any baseline between them, making the network
diagram discontinuous, The solution is to correct the wrong station name in the observation data
attribute.

3. Adjustment Report

The adjustment results will be reflected in the report. The output options and display form of the
adjustment report can be set in [Adjustment Report Options]. Taking free net adjustment as an example,
the adjustment results of web version are as follows:
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&* Adjustment Report Option

COutput ltems

Input Baselines in WGS84
Control Points Info.

Adjusted Baselines in Wi5584
[ Baseline Residuals

Adjusted Points in WGS84 XYZ
Adjusted Paints in WGS84 BLH
Adjusted Points in Local NEU

oK Cancel

Figure 5-14-6 Adjustment Report Options

L. Input Baselines in WGS84 Free 3D Adjust Report

2. Adjusted Baselines in WGS84 Point Name Value
Number of GPS Baselnes: 20

3. Baseline Residuals Number of Adjusted Pounts: 5
Confidence level: 10,0000
Significance Level for Tau Test: 1.0000%

4. Adjusted Points in Ratio of Standard Ervor of Unit Weight 0.0148

WGSB4(XYZ) X2 Test Value: 07115
X2 Test Range: 26.5106-76.9688

X2 Test Result Fal
5. Before and after e o

adjustment(BLH)

6. Adjusted Points in WGS84(BLH)

7. Adjusted Points in Target [ ) R [T ] T

System(NEZ) Yes 6143827 0.1 404.8361 02 o1
Yes 6160439 0.1 1424478 02 o1
Yes 4050237 01 -57.0166 02 o1

8. Weakest Baseline and Point Yes 01 -288 4138 02 01
Yes 0.1 02 ol
Yes 0.1 -461 02 ol
Yes 0.1 693, 02 0.1
Yes 0.1 199.4640 02 01
Yes 0.1 4308617 01 12 3 01
Yes 01 01 401 2160 01
Yes 01 02 -271.7693 01
Yes 0.1 1424478 02 180.0768 o1
Yes 0.1 -57.0166 02 -323.1075 o1
Yes 0.1 -288.4139 02 78.1097 o1
Yes 0.1 -262.1883 02 4717480 o1
Yes 0.1 02 513378 o1
Yes 0.1 02 3498790 o1
Yes 0.1 02 0830 o1
Yes 01 01 1218673 01
Yes 0.1 01 4012169 ol

Figure 5-14-7 Example of Network Adjustment Report
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5.14.4 Network Adjustment Test Results

After the network adjustment is completed, the network adjustment results shall be tested. The network
adjustment test is mainly evaluated by correction number, mean square error and corresponding
mathematical statistics test results.

The mathematical statistical tests of network adjustment mainly include x2 test and tau gross error test.
The x2 test result shows the reliability of the adjustment result. If the x2 test value is less than the
theoretical value range, it indicates that the error of the adjustment result is smaller than the theoretical
error, that is, the adjustment result is better than expected. At this time, there is generally no need to
deal with it or pass the x2 test by selecting an appropriate ‘baseline standard deviation confidence
(relaxation factor)’; If it is greater than the theoretical value range, it means that the adjustment result
error exceeds the allowable range. It should be caused by the excessive error of the baseline solution
result or the gross error of the control point information. The problem baseline or control point should be
found, corrected and solved again until the inspection passes.

Tau test is to check whether there is gross error in the baseline participating in adjustment. Generally,
the test result is determined by the correction number of each baseline after adjustment. If a baseline
tau test fails, it is necessary to recalculate the baseline and participate in adjustment, or disable the
baseline directly.

Point Name Value

Number of GPS Baselines: 20

Number of Adjusted Points: 5

Confidence level: 10.0000ac
Significance Level for Tau Test: 1.0000%

Ratio of Standard Error of Unit Weight: 0.0148

X2 Test Value: 0.7115

X2 Test Range: 26.5106-76.9688
X2 Test Result: False

Figure 5-14-8 Network Adjustment Test Results

If the network adjustment result fails to pass the inspection, the reasons for the unqualified network
adjustment result need to be found from the following aspects:

(1) Check whether the coordinate system is set correctly.
(2) Check whether the control points are correct and within a coordinate system.

(3) Check whether the baseline vector network is correct. For the unqualified static baseline, it can not
participate in the network adjustment. If the baseline cannot be deleted or is very important in the
baseline network, it needs to be solved again. If necessary, field observation should be carried out again.

(4) Check whether the observation station and antenna height of the observation file are correct. In this
case, the results of closure error or free network adjustment are very poor.

Of course, observations with poor quality can also be deleted directly. During network adjustment, it is
found that there is a baseline duplicate with this baseline. If this baseline is deleted, the structure of the
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whole network adjustment will not be affected. Therefore, after deleting this baseline, the network
adjustment is carried out again, and it is found that the results also meet the requirements.

Hi-Target Business Center User Manual

Generally, under the condition that the network diagram meets the requirements and the baseline

solution meets the specification requirements, the three-dimensional unconstrained adjustment can be
successfully completed through two tests.
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Chapter 6

RTK

This chapter contains:
- Open
- Save
- Save As
- Synchronization
- Coordinate Data
- Line/ Face Data
- Map Right-click Menu
- Point Shift
- Legend Encoding
- Importing
- Exporting

- Report
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6.1 Open

1. RTK Module Main Interface

After you finish creating the HBC project, click [RTK] at the top and the interface is as follows.

Hi-Target Business Center

HBC Project GMNSS RTE Elec Total Station Road Design DT Tools Support
EX syncfrom Mobile AT == . en t N ry [t
- § = I | L I.\"_-'"' J | R
=% Synchronize to Mobile ht : ) - ’ : ' =l
Save Save Point Line/Surface Mapping Cross-section  PPK Framework Code Import Export Report
. . Library Library Data Paints Shifting List
RTK Project File Data Management RTK Project Settings Data Transfer

Figure 6-1-1 RTK Interface

2. Open An Existing RTK Project

[Method 1] Click the [Import] button under the [Project] drop-down box in the [RTK Project File], select
the RTK project storage path, double-click the prj suffix or click the prj file and click [OK], after the
success of the software at the bottom of the information column prompt to open the successful
information.

Hi-Target Business Center

HBC Project GMSS RTK Elec Total Station Road Design DTM Tools Support
g ] -
& e & o B &
Open  Save Save Mew Import Download Upload Center Essential Coordinate Parameters
i As - v L Infarmation System Calculation
Project Dy ) Attribute Function
Ed  GMSS Files ’
- RTK Project File
Project management l ! I

(5 Elec project File
3 Total Station Files
B
=

"1 New Data Files
Road Design Files

DOTM Files

= Import Data Files

Figure 6-1-2 Import- RTK Project File

[Method 2] Click [Import Data Files] under the [RTK Project File] option, select the RTK project storage
path, mouse double click prj suffix or click prj file and click [OK], after the success of the software at the
bottom of the information column prompt to open the successful information.
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Project management + X

" New Data Files

=" Import Data Files

GMSS Files ’
RTK Project File

Elec project File
Total Station Files
Road Design Files
DTM Files

E‘E‘D‘E‘E‘b

Figure 6-1-3 Import Data Files- RTK Project File

[Method 3] Click the [Import] icon at the top of the menu bar, click the [RTK Project File] option, select

the RTK project storage path,

double-click the prj suffix or click the prj file and click [Import]. After

successful opening, the software will prompt the information related to successful opening in the
information bar at the bottom.

HBC Projel Ld GNSS Files

Hi-Target Business Center

¥ | Total Station Road Design OTM Tools Support

RTE Project File

~ B [E
— - [ Elec project File

Open  Save 3 Total Station Files pad Upload Center Essential Coordinate  Parameters
. : . . Information. System Calculation
Project [E Road Design Files Joint-Work Attribute Function
Ed  DTM Files

> B & @

Project management =

wreowidp

% New Data Files

= Import Data Files

3. View RTK Project Data

Figure 6-1-4 Import RTK Project File

Switch to click on [Point Library] [Line/Surface Library] [Mapping Data] etc. to view the open RTK project
data respectively.




“:" H’-Target Hi-Target Business Center User Manual

Hi-Target Business Center

HBC Project  GNSS  RTK  Elec  TotalStation Road Design DTM  Tools  Support gn 8 @ B &

2 Syncfrom Mabile @ =H @ @% & r_‘i r_‘i E

L synchronize to Mabile

Save  Save Point Line/Surface Mapping Crosssection PPK  Framework Code  Import Export Report
RTK P N Library Library Data Points shifting List - x
roject File Data Management RTK Project Settings Data Transfer
Project management = X ® wap HQ RTK [RTKOZ] X ‘
[% New Data Files @ Name N E z B L H Status A z
=
o1 t Data Fil Coord Point 1 ptl 25428043132 4352134002 100602 22:58:59.12170N 113:22:05.383908 10.0692 RTK Fixed 2 2
£ Import Data Files
1 2 pt2 2542803.2401 435220.2888 100739 22:58:59.08778N 113:22:05.625908 10.0739 RTK Fixed 2
B RTK
= 3 pt3 25427935390 4352393308 100540 22:58:38.77511N 11%:22:06.20589E 10.0540 RTK Fixed 2
Stake Point
4 ptd 25427900182 435247.7630 100519 22:58:58.66184N 11%:22:06.50246E 10.0519 RTK Fixed 2
FAN 5 pts 25427862537 4352545046 100660 22:58:58,54042N 113:22:06.82871E 10.0660 RTK Fixed 2
Control Paint 6 Pt 25427826124 435259.2990 100671 22:58:58.42273N 113:22:06.99858E 10.0671 RTK Fixed 2
7 pt7 25427790451 435263.8356 100491 22:58:58.30740N 113:22:07.15839E 10.0491 RTK Fixed 2
3 pt8 2542775.5069 435268.1724 100670 22:58:58.19300N 113:22:07.31118E 10.0670 RTK Fixed 2
Mapping Data
9 pt9 25427702118 435273.5264 100985 22:58:58.02163N 113:22:07.49994E 10.0985 RTK Fixed 2
=
= 10 pt1o 2542767.4445 435276.3804 100238 22:58:57.93207N 113:22:07.60056E 10.0832 RTK Fixed 2
Line Feature 1 pt1t 2542764.3828 4352789314 101261 22:58:57.83291N 113:22:07.69058E 10.1261 RTK Fixed 2
E‘ 12 pt12 25427615702 4352812275 10111 22:58:57.74120N 112:22.07.77161E 10,1111 RTK Fixed 2
o
13 pt13 2542758.6182 4352835020 100088 22:58:57.64618N 113:22:07.85507E 10.0982 RTK Fixed 2
Palygon Feature
14 ptl4 25427554925 435285.6015 101352 22:58:57.54487N 113:22:07.92925€ 10.1352 RTK Fixed 2
ng 15 ptls 25427517254 435288.2092 100963 22:58:57.422T7TN 113:22:08.01821E 10.0963 RTK Fixed 2
Ci -secti Paoint:
rossTsection Faints 16 ptl6 23427458340 | 4352008237 | 100954 | 22:58:57.26739N 132208110728 100056 | RTKFed 2.
@) 17 ptl? 25427444187 4352022144 101057 22:58:57.18582N 113:22:08.15993E 10.1057 RTK Fixed 2
E]
Pk 12 pt1g 25427409731 435203.8577 101365 22:58:57.07405N 11%:22:08.21814E 10.1365 RTK Fixed 2
19 pt1g 25427366016 435205.6097 101380 22:58:56.93220N 11%:22:08.28031E 10.1380 RTK Fixed 2
Coord Point Recycle Bin 1 I Count-287 ePsraw - | O
Qutput = X
O Messages(3g) Warnings(0) € Errors(0)
Layer Manager = %11 [22:20:07] Close HBC Project Successfully
ETK

Figure 6-1-5 View RTK Project Data

6.2 Save

After finishing editing the RTK project, click the [Save] button under the top bar, the software will save
the current RTK project content to the path where the RTK project is located, and at the bottom of the
information bar suggests the information about the success of the save.

Hi-Target Business

HBC Project GMNSS  RTK  Elec  Total Station Road Design DM Tools Suppart

B syncfrom Mobile @ =] Qg G% E h D_ E, E

;-',— Synchronize to Mobile

Save Save Point Line/Surface Mapping Cross-section PPK Framework Code Import Export Report
. . Library Library Data Points Shifting List - -
RTK Project File Data Management RTK Project Settings Data Transfer

Figure 6-2-1 Save RTK Project File
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6.3 Save As

1. Execute Save As

After you finish editing the RTK project, click the [Save As] button under the top bar, select the path and
corresponding file name you want to save in the pop-up path selection box, click [Save].

Hi-Target Business Center

HBC Project GMSS RTK Elec  Total Station Road Design COTM Tools Support
- J E Sync from Mobile =] 'y =
e o & 5 ¢ & kL =z lElEH
E Synchronize to Mobile
Save Save Point Line/Surface Mapping Cross-section  PPK Frameworl( Code Import Export Report
As . i Library Library Data Paints - -
RTK Project File Data Management RTK Prr.:uect Settmgs Drata Transfer

Figure 6-3-1 Save as RTK Project File

2. Save Separate ltems

After the project is saved, the following file structure will appear in the file where the corresponding
filename is located.

| & [ =1 rTK2 - ] *
Home Share View o 0
« v » R » RTK2 » v Search RTEK2 =]
" Mame Date modified Type Size ~
Ve [7] GPS.raw.bak 6/25/2021 12252 AM  BAK File 13 KB
I Desktop [ GPS.raw.old £/25/2021 1252 AM  OLD File 13 KB
Downloads MainCst.cst 11/10/2021 447 PM ST File 4KB
¥
Documents [ MainCst.cst.bak £/25/202112:52 AM  BAK File 4KB
= Pictures # [ MainCsthE25.cst 6/27/2021 5:26PM  CST File 3KB
! [ mapping.mcp 11/10/2021 447 PM  MCP File 43KB
212 D mapping.mcp.bak 6/25/2021 12:52 AM  BAK File 43 KB
- [7] mapping.mcp.old £/25/202112:52 AM  OLD File 43KB
baogao [ ] mapping0625.mcp 6/27/2021 5:05PM  MCP File 3KB
zhuhs.test 2 ParamComputer 6/25/2021 12:52 AM  Text Document 1KB
& OneDrive D prj_attr 6/25/2021 1259 AM  File 0 KB
D pricode 11/10/2021 £47PM XML Document 52 KB
[ This PC [ RegulatePoint.dev £/25/202112:52 AM  DEV File 16 KB
[ Desktop D RegulatePoint.dev-journal 6/25/2021 12:52 AM  DEV-JOURMAL File S KB
Documents [7] Reportinfo.dev £/25/202112:52 AM  DEV File 16 KB
‘ Downloads D Reportinfo.dev-journal 6/25/2021 12:52 AM  DEV-JOURMNAL File 9 KB
D Musi [ ] RTK2.dam 11/10/2021 47 PM  DAM File 1KB
UsIc
[ RTK2.prj 11/10/2021 447 PM PRI File SKB
Pict
&) Pictures [ sections.line §/25/202112:52 AM  LINE File 1KB
B videos v | WorkArea.waa £/25/2021 1252 AM  WAA File 1KB =
27 items

Figure 6-3-2 Saved RTK Project File
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6.4 Synchronization

After finishing editing the RTK project, users can synchronize the RTK project data with the mobile via
the [Sync from Mobile]/ [Synchronize to Mobile] button on the top bar.

Hi-Target Business Center

HBC Project GMSs  RTK | Elec  Total Station

-! E—SyncfromMobile

;-— Synchronize to Maobile

Road Design o™ Toaols Support

A B & ¢ @ Lk =

Save Save Point  Line/Surface Mapping Cross-section  PPK Framework Code

. . Library Library Points Shifting List
RTK Project File RTK Project Settings

S

Import Export Report

" Data Transfer

Data
Data Management

Figure 6-4-1 Synchronize the RTK Project
6.4.1 Syncing from Mobile

1. Enter the Address and Port

After the FTP function is enabled on the mobile software, click on the [Sync from Mobile] button on the
top bar, enter the address and port information (according to the mobile configuration, choose to enter
the user name and password) and click on Connect.

,!} Sync from mobile

Mobile Address 172 16.104 34 Port 222 Disconnect

User Mame Pazsword Up

Matice: Connect the device to Wi-Fi in the same netwaork environment as your computer(FTP)

Fild II

MName Size Last modified time
Code -- 2020/9/28 14:38
HBCTestPrj -- 202049723 16:25
Out -- 2020/9/23 16:22
GeoPath -- 2020/9/18 10:21
[ 1202012.r0ad2 171.4K 2020/9/8 1717
Download -- 2020/9/3 1914
1--4--3 -- 202048730 14:43
D 2020.road?2 447.0B 2020/8/28 14:06
123 -- 2020/8/28 13:43 ]

Figure 6-4-2 Sync from Mobile
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2. Synchronizing Mobile Projects

After the connection is successful, select the corresponding RTK project folder, click the [Download]
button to open the mobile project synchronously.

.ﬁ?’ Sync from mobile

Mobile Address |172.16.104.34 Port 2122 Disconnect

User Mame Password Up

Maotice: Connect the device to Wi-Fi in the same netwaork environment as your computer(FTP)

Name Size Last modified time
Code ,ﬁ} Pr s Dialog

| | HBCTestPrj

- ]

Downloading [RegulatePoint.dev-journal]

GeoPath
|1 202012.r0ad2
Download -- 2020/9/3 1914
1--4--3 -- 2020/8/30 14:43
D 2020.road? 447,08 2020/8/28 14:06
123 -- 2020/8/28 13:43 o]

Download

Figure 6-4-3 Download RTK Project

6.4.2 Sync to Mobile

1. Enter the Address and Port

After the FTP function is enabled on the mobile software, click the [Sync to Mobile] button on the top
bar, enter the address and port information (according to the mobile configuration, choose to enter user
name and password) and click Connect.
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,q_q!' Sync to mobile [Saveproject]

Mobile Address |172.16.104.34 2122
User Name Password
Matice: Connect the device to Wi-Fi in the same network environment as your computer(FTP)
MName Size Last modified time il
Code -- 2020/9/28 14:38
HBCTestPrj -- 2020/9/23 16:25
Out -- 2020/9/23 16:22
GeoPath -- 2020/9/18 10:21
D 20201 2.road2 171.4K 2020/9/8 1717
Download -- 2020/9/3 19:14
1--4--3 -- 2020/8/30 14:43
D 2020.road2 447,08 2020/8/28 14:060
123 -- 2020/8/28 13:43 ]

Figure 6-4-4 Sync to Mobile

2. Synchronizing Projects to Mobile

After the connection is successful, select the target folder and click the [Start Synchronize] button to
sync the current RTK project to the mobile terminal.
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& Sync to mobile [Saveproject]

Mobile Address |172.16.104.34 Port 2122 Disconnect

User Mame Password Up

Motice: Connect the device to Wi-Fi in the zame network environment as your computer(FTP)

Mame Size Last modified time

Code s Dialog

HBCTestPr]

> ]
GeoPath

[ ] 202012.r0ad2

Uploading [map/Stake.tdb]

Download -- 2020/9/3 1914
1--4--3 -- 2020/8/30 14:43
D 2020.road?2 447,08 2020/8/28 14:06
123 -- 2020/8/28 13:43 e

Start Synchronize

Figure 6-4-5 Synchronize the RTK Project to Mobile

Note: when the road data is synchronized to the mobile terminal, it is generally synchronized to zhd \
project \ road \ XXX \ data \ roadfile, where XXX is the RTK project folder. If it is synchronized to this
directory, open the project in hi survey, and you can directly see the synchronized data in road design.

6.5 Point Library

After opening the RTK project, the user can enter the RTK project coordinate data view main interface
through the [Point Library] button on the top bar.
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HBC Project  GNSS  RTK  Elec  TotalStation Road Design DTM  Tools Support L ® B
[ syncfrom Mabile @ == = =, @b 1. EJ
— T H - B3
[ Synchronize to Mobile = g E] ]‘—- . D D
Save  Save Point |ine/Surface Mapping Cross-section PPK  Framework Code  Import Export Report
. Library | Library ata Points Shifting.  List . -
RTK Project File Data Management RTK Project Setfings Data Fransfer
Project management = X [® Fxmmon x|
™ New Data Files @ Name N E z B L H Status A
. . Coord Point 1 pt1 25428043132 4352134002 10.0692 22:58:59.121 70N 113:22:05.38390E 10.0692 RTK Fixed 2
© Import Data Files
2 pt2 2542803.2401 435220.2388 10.0739 22:52:50.08778N 113:22:05.62590€ 10,0739 RTK Fixed 2
> [ RTK
= 3 pt3 2542793.5390 435239.3308 10.0540 22:58:58.77511N 113:22:06.29589E 10.0540 RTK Fixed 2
Stake Point
1 ptd 2542790.0182 435247.7630 10.0519 22:52:58.66124N 113:22:06.59245E 10.0519 RTK Fixed 2
A 5 pts 2542786.2537 4352545046 10.0660 22:58:50.54042N 113:22:06.82971E 10.0660 RTK Fixed 2
Cantrol Paint 6 pté 2542782 6124 435259.2990 10.0671 22:52:58.42273N 113:22:06.998538 10.0671 RTK Fixed 2
7 pt7 2542779.0451 435263.8356 10.0491 22:50:58.30740N 113:22:07.15839E 10.0491 RTK Fixed 2
E pt2 2542775.5069 435268.1724 10.0670 22:56:56.19300N 113:22:07.31118E 10.0670 RTK Fixed 2
Mapping Data
9 pta 2s42rT0.2118 4352735264 10.0085 22:58:58.02163N 113:22:07.49994€ 10.0985 RTK Fixed 2
=
= 10 ptin 25427674445 4352763804 10.0838 22:58:57.93207N 113:22:07. 60056 10.0838 RTK Fixed 2
Line Feature 7 pt1l 2542764.3828 435278.9314 10.1261 22:5%:57.83201N 113:22:07.60052€ 10.1261 RTK Fixed 2
= 12 pti2 25427615702 435281.2275 01111 22:58:57.74180N 113:22:07.77161E 10,1111 RTK Fixed 2
o
3 pt13 2542758.6182 435282.5920 10.0088 22:5%:57.64612N 113:22:07.85507E 10.0082 RTK Fixed 2
Polygon Feature
14 ptia 25427554925 435285.6915 10.1352 22:58:57. 50487 113:22:07.92925€ 10.1352 RTK Fixed 2
@g 15 pt1s 25427517254 435238.2002 10.0063 22:58:57.422TTN 113:22:08.01821E 10.0963 RTK Fixed 2
Cross-section Points 16 P16 25427469340 435290.8237 10.0954 22:58:57.26739N 113:22:08.11072E 10.0954 RTK Fixed 2
6}. 7 pti7 25427444187 435292.2144 10.1057 22:58:57.18582N 113:22:02.15993E 10.1057 RTK Fixed 2
E]
. 18 ptiz 2542740.9731 435293.8577 10.1365 22:58:57.07405N 113:22:08.21814€ 10.1365 RTK Fixed 2
19 pt19 2542736.6016 4352956097 10.1380 22:58:56.93220N 113:22:08.28031E 10.1380 RTK Fixed 2
Coord Point Recycle Bin I‘ 4 1 /1 .I Count-287 GPSraw -~ | (0

Output

© Messages(38)

Warnings(0)

Layer Manager * X || [22:20:07] Close HBC Project Successfully

> RTK

© Errors0)

Details

6.5.1 Coordinate Points

1. Data Deletion

Figure 6-5-1 Point Library

Users can right mouse click on any row of data via a list of coordinates.
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& map || @& RTK[RTKOZ] X |

@ Name N E z B L H Status A
Coord Point 1 pt1 2542804,3132 4352124002 10.0692 22:52:59.12170N 113:22:05.38390F 10.0692 RTK Fixed 2
T | e | 2]
2 2542803.2401 RT| 2

1 2 = S W Delete Del
= 3 pt3 2542793.5390 435230.3308 100 O Search :06.20589E 10.0540 RTK Fixed 2

Stake Point [+  Show Average Points
4 ptd 2542790.0182 435247.7630 104 9 106.59246E 10.0519 RTK Fixed 2
é 5 pts 2542786.2537 435254.5046 10.0660 22:58:58.54042N 113:22:06.8297T1E 10.0660 RTK Fixed 2
Contral Paint 6 pté 25427826124 435250.2990 10.0671 22:52:58.42273N 113:22:06.99858F 10.0671 RTK Fixed 2
7 pt7 2542779.0451 435263.8356 10.0491 22:52:58.30740N 113:22:07.15839E 10.0491 RTK Fixed 2
g pte 2542775.5060 435268.1724 10.0670 22:52:58.19300N 113:22:07.31118E 10.0670 RTK Fixed 2
Mapping Data
9 pto 2542770.2118 435273.5264 10.0085 22:52:58.02163N 113:22:07.49904F 10.0985 RTK Fixed 2
@ 10 pt10 2542767.4445 435275.3804 10.0838 22:58:57.93207N 113:22:07.60056F 10.0838 RTK Fixed 2
Line Feature B8 pt11 2542764.3828 435278.9314 10.1261 22:58:57.83291N 113:22:07.69058EF 10.1261 RTK Fixed 2
E\ 12 pt12 2542761.5702 435281.2275 10,111 22:58:57.74180N 113:22:07.77161F 101111 RTK Fixed 2
(=]
13 pt13 2542758.6182 435283.5920 10.0988 22:58:57.64618N 113:22:07.85507F 10.0988 RTK Fixed 2
Polygon Feature
14 pt14 2542755.4925 435285.6915 101352 22:58:57.54487N 113:22:07.92925E 10.1352 RTK Fixed 2
@ 15 pt15 2542751.7254 435288.2092 10.0963 22:58:57.42277TN 113:22:08.01821E 10.0963 RTK Fixed 2
C -secti Point:

rossmsechion Fonts 16 ptl6 2542746.9340 435200.8237 10.0954 22:58:57.26739N 113:22:08,11072E 10,0954 RTK Fixed 2
@I% 17 pt17 2542744.4187 435292.2144 101057 22:58:57.18582N 113:22:08.15993E 10.1057 RTK Fixed 2
PPK 13 pt18 2542740.9731 435293.8577 101365 22:58:57.07405N 113:22:08.21814E 10.1365 RTK Fixed 2
19 pt19 2542736.6016 435295.6097 101380 22:58:56.93220N 113:22:08.28031E 101380 RTK Fixed 2
Coord PointRecycle Bin 1\ ¢ [y |, 1 » M count2er GPSraw - | O

Figure 6-5-2 Delete Coordinate Point

Click the [Delete] button for data deletion operations.

Click the [Search] button or click the search icon in the lower right corner to enter the point name and

description for data search.
After data search, click [Refresh] to display all data.
Click [Show Average Points] to view the smoothing data.

Modify the point library file in the lower right corner to swi

itch between different store point files.
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® Map || @& RTK[RTKOZ] X |

@ Name N E z B L H Status A
Coord Point 1 pt1 2542804,3132 435213.4002 10.0692 22:58:59.12170N 113:22:05.38390F 10.0692 RTK Fixed 2
2 pt2 2542803,2401 435220.2808 10.0739 22:58:59.08778N 113:22:05.62590F 10.0739 RTK Fixed 2
C'L 3 pt3 2542793.5390 435239.3308 10.0540 22:58:58.77511N 113:22:06.29589E 10.0540 RTK Fixed 2

Stake Point
4 ptd 2542790.0182 435247.7630 10.0519 22:58:58,66184N 113:22:06.59246E 10,0519 RTK Fixed 2
A 5 pts 2542786.2537 435254.5046 10.0660 22:58:58,54042N 113:22:06.82971F 10.0660 RTK Fixed 2
Control Point 6 pté 2542782.6124 435259.2990 100671 22:58:58.42273N 113:22:06.99850E 10.0671 RTK Fixed 2
7 pt7 2542779.0451 435263.8356 10,0491 22:58:58.30740N 113:22:07.15839E 10.0491 RTK Fixed 2
:T% 3 pte 2542775.5069 435268.1724 10.0670 22:58:58,19300N 113:22:07.31118F 10.0670 RTK Fixed 2

Mapping Data

9 pto 2542770.2118 435273.5264 10.0985 22:58:58.02163N 113:22:07.49904F 10.0985 RTK Fixed 2
@ 10 pt10 2542767.4445 435276.3804 10.0838 22:58:57.93207N 113:22:07.60056E 10.0838 RTK Fixed 2
Line Feature il pt11 2542764.3828 435278.9314 101261 22:58:57.83291N 113:22:07.69058E 10.1261 RTK Fixed kX
E‘ 12 pt12 2542761.5702 435281.2275 101111 22:58:57.74180N 113:22:07.77161E 10111 RTK Fixed 2
Polygm]:eame 13 pt13 2542758.6182 435283.5920 10.0988 22:58:57.64618N 113:22:07.85507E 100988 RTK Fixed 2
14 ptid 2542755.4925 435285.6015 101352 22:58:57.54487N 113:22:07.92925F 10.1352 RTK Fixed 2
@ 15 pt1s 2542751.7254 435288.2002 10.0063 22:58:57.42277N 113:22:08.01821E 100963 RTK Fixed 2
Cross-section Points 16 pt16 25427469340 | 4352908237 100954 2258:57.26739N 11322:0811072E 100954  RTKFied = 20
@% 17 pt17 2542744.4187 435292.2144 10,1057 22:58:57.18582N 113:22:08.15993E 101057 RTK Fixed 2
PPK 18 pt1g 25427409731 435203.8577 10,1365 22:58:57.07405N 113:22:08.21814E 10,1365 RTK Fixed 2
19 pt19 2542736.6016 435295.6097 10,1380 22:58:56.93220N 113:22:08.28031E 101380 RTK Fixed 2
Coord Point Recycle Bin K <[ 71 b M count2st Q

Figure 6-5-3 Modify the Coordinate Point Library File

2. Data Editing

(1) The user can click a row of data to be edited in the coordinate point list with the left mouse button to
trigger to enter the detailed information interface on the right.
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® v @ rron x| Coordinate [RTK02] = X
@ Name E z B Mame pt1
Coord Paint 1 pt1 435213.4002 22:58:59.1217 GroundCode 2
.L 2 pt2 2542803.2401 4352202888 10,0739 22:58:59.0877 Station C00000)
= 3 pt3 25427935300 4352393308 10,0540 22:58:58.7751 Target H 2.00000
Stake Point
M -T Pol -
4 ptd 2542790.0182 435247.7630 10.0519 22:58:52.6618 easure-Type [EOE)
Antenna T55 -
/;\_ 5 pts 2542786.2537 4352545045 10.0660 22:58:58.5404
Control Point 6 pt6 2542782.6124 435250.2990 10.0671 22:58:58.4227
7 pt? 2542779.0451 435263.8356 10,0491 22:58:58,3074 dB p:00:00.00000 €
a‘a Framework Calibration Info 4 p-po-00.00000
i 8 ptd 2542775.5069 435268.1724 10.0670 22:58:58.1930 o»
Mapping Data dH |o.00000
9 ptd 2542770.2118 4352735264 10.0985 22:58:58.0216
@ 10 pt10 2542767.4445 435276.3804 10.0838 22:58:57.9320 /| Other Info
Line Feature 11 pt11 2542764.3828 435272.9314 10.1261 22:58:57.8329 Status RTK Fixed
22:58:59.12170N
2 pt12 2542761.5702 4352812275 101111 22:58:57.7418
E L 113:22:05.38390E
Polygon Feature 13 pt13 2542758.6182 4352835920 10.0988 22:58:57.6461 H 10,0602
14 pt14 2542755.4925 435285.6915 10,1352 22:58:57.5448 N 25426804.3132
@ E 435213.4002
15 pt15 2542751.7254 435288.2002 10.0963 22:58:57.4227
] ) z 10.0692
C -sect Point:
rossTsettion Foints 16 pt16 25427469340 | 4352008237 | 100054 | 22:58:57.2673 oN 0.006
@}. 17 pti7 2542744.4187 4352922144 10.1057 22:58:57.1858 ot 0.008
] oZ 0.018
PRK 18 ptig 2542740,9731 435203.8577 10.1365 22:58:57.0740 AveTimes 1
19 pt1e 2542736.6016 435295.6007 10,1380 22:58:56.9322 Latency 40
. I S PDOP 17
: : Shared sats 26
Coord Paint Recycle Bin 1|71 Count:287 GPS.raw - | O
Sats 31
Time 2021-09-02 02:52:50.0
=
OUtPUt Base B 22:58:53.7345N
© Messages(zg) warnings(0) € Errars(0) Base L 113:21:41.3974€
[22:20:10] Open HBC Project Successfully Base H -50.3265
Tilt Anael  00:00:00.0000
[22:20:07] Close HBC Project Successfully

Figure 6-5-4 Edit the Coordinate Point

In the details screen, users can edit the point name, description, target height, antenna type and other
information, after editing, click [OK] below to complete the update.

In particular, the point verification information can also be updated directly by editing point pairs or
parameters.

[Compute]: calculate the coordinate correction amount dBdLdH \ dNdEdZ according to the current point
and known points. Calculation steps of point verification:

Step 1: Obtain the coordinates of the current point;
Step 2: Obtain the coordinates of known points;
Step 3: Click Compute.

The known points can be input in two ways: select from the list and input the coordinates directly.
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Click the BLH \ NEZ radio box to change the known point coordinate type to the corresponding BLH \

NEZ form, and click the BLH \ NEZ radio box to change the point verification information coordinate type
to the corresponding dBdLdH \ dNdEdZ form.

Hi-Target Business Center User Manual

Click [OK] apply the calculated correction amount to the project.

dM [1.07314
dB 10:00.03392
dE |[-6.88357 -
o di 0:00.24200 Q | w Framework Calibration Info
Framework Calibration Info dz |-0.00475
dH |-0.00475
BLH MEZ
BLH MNEZ
Compute
Compute
Source(Collected Point) Source(Collected Point)
TR T
N |2542804.31324 N [2542805.24010
E |435213.40024 E
Z (1006917 £ [10.07392
known Point known Point
M | 254280324010 M | 2542803.24010
E [435220.28881 I E |435220.28881 s
x e
Z 1007392 Z |10.07392
BLH MEZ BLH MEZ
v| Other Info | Other Info
Status RTK Fixed Status RTK Fixed
B 22:58:59.12170M B 22-58:59 D8TTEMN

Figure 6-5-5 BLH Point Verification Figure 6-5-6 NEZ Point Verification

(2) You can press Ctrl or Shift multiple coordinate points and double-click the last piece of data to batch
edit; Check the field check box and enter the corresponding information in the input box. After editing,
click OK below to update the selected coordinate points.
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® Map ||@ RTK[RTKDZ] X | Batch editing Coord Point [RTK02] & X
@ Name N E z B *Mote:Check to box to enable the setting
GroundCode -
Coord Point
station 0.00000
i TargetH 2.00000
Stake Point Measure-Type Fole(P) -
Antenna T55 -
A 5 pt3 2542786.2537 435254,5046 10.0660 22:58:58.5404
Control Point 6 pt6 2542782.6124 4352592990 10,0671 22:58:58.4227.
dn 107314
7 pt7 2542779.0451 435263.8356 10,0491 22:58:58.3074 i »
- Framewaork Calibration Inf
3 ptd 2542775.5060 4352681724 10.0670 22:58:58,1930 rameworktsiaEton ™ 2 ooows
Mapping Data .
9 pta 2542770.2118 4352735264 100985 22:58:58.0216 BLH @& NEZ
@ 10 pt1o 2542767.4445 435276.3804 10.0838 22:58:57.9320
Line Feature 11 ptl1 2542764.3828 4352789314 10.1261 22:58:57.8329
E‘ 12 pti2 25427615702 4352812275 10,1111 22:58:57.7418
o
13 pt13 25427586182 435283.5920 10.0088 22:58:57 6461
Polygon Feature
14 ptld 2542755.4925 435283.6915 10,1352 22:58:57.5448
@ 15 pt13 2542751.7254 435288.2002 10.0963 22:58:574227
Cross-section Point
rosssEction Foints 16 pti6 25427469340 | 4352908237 100954 | 2258572673
@% 17 pt17 25427444187 4352592.2144 10,1057 22:58:57.1858
PPK 18 pti8 25427409731 4352938577 10,1365 22:58:57.0740
19 pt19 2542736.6016 435295,6007 101380 22:58:56.9322
Coord Point Recycle Bin H <[ 71 b M Count2s7 GPS.raw - (O
Qutput = X
o Messages(s) ‘Warnings(0) @ Errars(()

alibration Info The point selection has ended

[18:53:28] Framework Calibration Info Please select the point in the data list

Figure 6-5-7 Batch Edit the Coordinate Point

3. Coordinate Point Recycle Bin

If you delete a coordinate point by mistake, you can restore and delete the coordinate point in the
[Coordinate Point Recycle Bin].
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® v [0 RIKRKZ x|
@ Name N E z B L AntH
i t0 2
CIL 2 pt123 2544537.7384 500000.0111 f0.2648 23:00:00.00519N 114:00:00.00039E 1.7429
- 3 Polyl 2542701.2837 435052.9239 9.5248 22:58:55.75018N 113:21:59.76555E 9.5248 RTK Fixed 1.7429
Stake Point
4 Poly2 2542701.5375 435043, 9.3729 22:58:55.75708N 113:21:59.42512E 9.3729 RTK Fixed 1.7429
A 5 Paly3 2542701.6171 9.3486 22:58:55.75845N 113:21:59.12060E 9.3486 RTK Fixed 1.7428
Control Point ] Poly4 2542701.9612 485028.5348 9.2788 22:58:55.768T9N 113:21:58.90921E 9.2788 RTK Fixed 1.7429
: 7 Polys 2542702.2570 435022.4110 9.2820 22:58:55.77754N 113:21:58.60418E 9.2820 RTK Fixed 1.7429
8 Polyt 2542702.400 435015.7150 39.1030 22:58:55.78126N 113:21:58.45907E 9.1030 RTK Fixed 1.7429
Mapping Data
g Paly? 25427035468 435007.7657 9.1783 22:58:55.78491N 113:21:58.17998E 9,1783 RTK Fixed 1.7428
@ 10 Poly8 02,3053 435000.5883 9.0589 22:58:35.77605MN 113:21:57.92803E 9.0589 RTK Fixed 1.7429
Line Feature 1 Polyd 542702.3094 434992,1238 9.1137 22:58:55.77499N 113:21:57.63086E 9.1137 RTK Fixed 1.7429
E‘ 12 PlanePoint1 2542697.2602 434803.5026 102722 22:58:55.58434N 113:21:51.00062E 102722 RTK Fixed 1.7429
o
13 2542699.9124 434804.3468 10.2739 22:58:55.67066M 113:21:51.03885E 10.2739 RTK Fixed 1.7429
Polygon Feature
14 2542702.24596 434808.0171 10.2435 22:58:55.74687N 113:21:51.08714E 10.2435 RTK Fixed 1.7428
@ 15 25427036072 434806.3583 10,2235 22:58:55.79105N 113:21:51.10891E 10.2235 RTK Fixed 1.7429
C -section Point:
rosssechion Foints PlanePoints 25427050758 | 434806.5253 102556 | 22:58:55.83883N 113:21:51.11306E 10.2556 RTK Fixed 17420
el 17 PlanePointf 2542712.4660 434807.3847 10.2166 22:58:56.07916M 113:21:51.14360E 10.2166 RTK Fixed 1.7429
E
PPK 18 PlanePoint? 25427173918 434804,0897 10.2863 22:58:56.23881N 113:21:51.02717E 10.2863 RTK Fixed 1.7428
19 PlanePointd 2542718.3266 4347597.7381 10430 22:58:56.26830MN 113:21:50.80404E 10430 RTK Fixed 1.7429
Coord Point Recycle Bin M <« /1 » M Count4l
Figure 6-5-8 Restore the Deleted Coordinate Point
6.5.2 Stake Points
1. Data Deletion
Users can right-click on any row of data from the stake point list.
[ 5 Y 1 RIK[RTKOZ] X ‘
dN |1.07314
R v - & Name N E z B L H Station | Description
Framewark Calibration Info <2 [aooms Coord Point 1o 2542807019 4351734743 102902 22SESO20MEN | 11322038T7EE 102902 0.0000
2 ptiz | 25428085210 4351091240 10661 | 22585027637N 113220172218 101861 0.0000
BLH NEZ <L
= 3 ptio3 | 25428072760 4351030463 104055 | 22585020256N | 113220151269 101055 0.0000
ke Poin
Compute stave port 4 plod | 25420057005 4351000433 100671 | 225B50.15352N 11322014037 100671 0.0000
Source(Collected Point) A 5 pt105 2542803.9976 435096.3534 10.0058 22:58:59.09504N 113:22:01.27470E 10.0058 10.0000
N [2542803.24010 ‘Control Point 6 634 113:22:01.09306E
E [435220.28881 7 pt107 2542796.4715 435089.0762 10073( T Add 113:22:01.02035€ 10,0750 10.0000
- [i] Delete  Del
Z |10.07392 8 pt108 2542792.1260 435088.7109 10.1514 113:22:01.00819E 10.1514 10.0000
Mapping Data 5 Refresh
9 ptlle | 2547475176 430887888 100640 TTTEN 113220101763 100640 0.0000
known Paint @ 10 ptlio 25427110730 435082.3084 2.8500 36.10263N 112:22:01.00036E 2.8500 0.0000
N |2542803.24010
Line Feature 1w 2547061620 | 4330901912 99653 22585591300N 11322010738 2.0653 0.0000
£ 43522028881
H E E‘ 12 pt112 2542703.6875 435091.9310 9.8333 22:58:55.8337T9N 113:22:01.13463E 9.8333 10.0000
z [1007392 : Z]
Polygon Feature 13 pt113 2542701.9054 435094.4105 9.8853 22:58:55.77622N 113:22:01.22195E 9.8853 10.0000
BLH NEZ 14 pt114 2542697.1767 435098.5533 9.9068 22:58:55.62300N 113:22:01.36811E 6.9068 10.0000
g 15 pt115 2542697.2903 435140.4428 104211 22:58:55.63265N 113:22:02.83873E 104211 10.0000
Crosssection Points 16 ptlle 2542606.4458 4351755013 10.7866 22:58:55,61012N 113:22:04.07283€ 10,7256 0.0000
@ 17 pHT | 25426076M5 | 435182868 100304 | 22585565045N 1132204413038 109304 0.0000
/| Gther Infa - 18 pthe | 547005315 4351894130 104TBR | D2SESSTAAGTN  113220ASSTASE | 100732 0.0000
Status RTK Fixed _ 19 pth19 25427031265 4351917422 10.9601 55.82954N 10,9601 0.0000
B 22:58:59.08778N ... - O [ — — - R Uy I —
Coord PaintRecycle Bin 1o« (77 [, 1 b M countar Staketd2 -| +

Figure 6-5-9 Delete the Stake Point
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Click the [Delete] button for data deletion operations.

Click the [Search] button or click the search icon in the lower right corner to enter the point name and
description for data search.

After data search, click [Refresh] to display all data.
Click [Add] or the ‘+’ button at the bottom right to add the stake point data.

Modify the point library file in the lower right corner to switch between different stake point files.

® Map ||. RTK [RTKOZ] x|
@ Name N E z B L H Station Description
Coord Point 1 st 25428070195 | 4351734743 | 102002 | 22:58:5020408M | 1132203981785 | 10.2902 0.0000
2| pri2 25428095210 | 4351001240 | 101661 | 22:58:5027637N | 113:22:0172221E | 10,1661 0.0000
= 3 prios 25428072760 | 4351031463 101055 | 22:58:5020256M | 1132201512695 | 101055 0.0000
Stske Point 4| pring 25428057806 | 435100.0433 | 100671 | 22:585015352N | 113:22:0140307E | 10.0671 0.0000
A 5 ptios 25428039976 | 4350963534 100058 | 22:58:59.00504N 113220127470 10.0058 0.0000
Control Paint 6§ ptio 25428002247 | 4350011634 100703 | 22:58:5807167N | 1132201093065 | 10.0703 0.0000
7 pro7 25427954715 | 435080.0762 100750 | 22:58:58.84938N 1132201020358 | 10.0750 0.0000
- g | priog 25427921260 | 4350887100 104514 | 22:58:5870808N | 1132201008195 | 101514 0.0000
Mapping Data
9| priog 25427475176 | 4350887883 100640 | 22:58:5725807N | 1132201017638 | 10.0640 0.0000
= 10 ptito 25427119730 | 4350883984 9.8500 22:58:56.10265N | 113:22:01,00936 9.8500 0.0000
Line Feature o 25427051620 | 435090.1912 9.8653 2585591309 113:22:01.07318E 9.8653 0.0000
= 12 pr2 25427036875 | 4350019310 9.8323 22:58:5583370N | 113:22:01,1463¢ 9.8323 0.0000
polygon Festure 13 ptn3 25427019054 | 435094.4105 9.8853 2585577622 | 113:22:01.22185€ 9.8853 0.0000
14 pris 25426071767 | 435008.5533 9.9068 22:58:5562300N | 113:22:01 36811E 9.9068 0.0000
@& 15 piis 25426072003 | 4351404428 | 104211 | 22:585563265N | 113:22:0283873F | 104211 0.0000
Crosscsection Points 195 pr116 25026064458 | 4351755013 | 107866 | 22:585561012N | 112220407283 107866 0.0000
@ 17 a7 25426076445 | 4351852868 109394 | 22:58:5565045M | 1132204413038 | 10.93%4 0.0000
_— 1B ptie 25427005315 | 435180.4139 | 109788 | 22:58:557M87N | 1132204557495 | 10.9788 0.0000
19 pig 25427031265 | 4351917422 | 109601 | 22:58:55.82054N | 113:22:0463884E | 10.9601 0.0000
Coord Point Recycle Bin c /1 Count21 + =

Figure 6-5-10 Modify the Stake Point Library File

2. Data Editing

Users can trigger access to the right side of the details screen by left-clicking on any line in the stake
point list.

183




':” H"Target Hi-Target Business Center User Manual

[+ Femmo x| Stake [RTKO02] = X
@ Name [st1 |
Coord Point 1 22:58:59.20408N 113:2]
N [2542807.01960 |
2 pt102 2542809.5210 435109.1240 10,1661 22:58:59.27637N 113:2
l E [a3s173.47430 |
3 pt103 25428072760 435103.1463 10.1055 22:58:39.20256MN 113:2 2 | prp— |
Stake Point -
4 prid 2542805.7806 435100.0433 10.0671 22:58:59.15352N 132
A 5 pt105 2542803.9976 435096.3534 10.0058 22:58:59.09504N 132 Desc -
il 0.00000
Coentrol Paoint 6 pt106 2542800.2247 435091.1634 10.0703 22:58:58.97167N 113:2 e | |
Type BLH NEZ
7 pt107 2542796.4715 435089.0762 10.0750 22:58:58.84938N 113:2
2 Stake Mo Stake
. 8 pt108 2542792.1260 435088.7109 10.1514 22:58:58.70808N 113:2.
Mapping Data
L] pt109 2542747.5176 435088.7388 10.0640 22:58:57.25807N 132
=]
= 0 pt10 2542711.9739 435088.3984 9.8500 22:58:56.10265N 132
Line Feature 11 ptm 2542706.1620 435000.1912 9.8653 22:58:55.91390N 1132
E‘ 12 ptnz 25427036875 435091.9310 9.8333 22:58:55.83379N 113:2
o
13 pt13 25427019054 435094.4105 9.8853 22:58:55.77622N 113:2.
Polygon Feature
14 pth4 2542697.1767 435098.5533 9.9068 22:58:55.62309N 132

o
&
o

25426597.2903 435140.4428 104211 22:58:55.63265N 132

Cross-section Points

16 pt116 2542696.4458 435175.3913 10,7866 22:58:55.61012N &2
eﬁ 7 pt117 2542697.6445 435185.2868 10.9394 22:58:55.65045N 1122
E
PPK it pt118 25427005315 435189.4139 10.9788 22:38:55.74487TN 1132
19 pt119 25427031265 433191.7422 10.9601 22:58:55.82054N 132
Coord Point Recycle Bin M 41 71 b M count2l Staketdz ~| + o
OQutput = X
o Messages(38) Warnings(0) ° Errors(0)

[22:20:07] Close HBC Project Successfully

]

Figure 6-5-11 Edit the Stake Point

In the details screen, users can edit the point name, description, mileage, coordinates and other
information, after editing, click [OK] to complete the update.

6.5.3 Control Points

1 Data Deletion

Users can right-click on any row of data from a list of control points:
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RTK[RTKOZ] = |

2 4 25427160138

e

3 ptd1 2542643.7095
Stake Point

4 pt3s 2542599,4343

[>

pte6 2542624.0654
Control Point [ ptal 2542719.3881

T pt100 25427983107

L

Mapping Data

it

Line Feature

ol

Polygon Feature

@

Cross-section Points

&

PPK.

Name N
Coord Point 1 2542804.3132 4352
pt2:

435301.5457

435287.6404

4352329782

435198.9500

435198.9376

435226.3386

10,942

9.6720

9.0092

9.3557

10.5652

10.3935

W Delete Del
O Search

22:58:52.46475N

22:58:53.26063M

22:58:36.35914N

22:58:58.92840N

113:22:08.49182E

113:22:08.01455E

113:22:06.10220E

113:22:04.90387E

113:22:04.88899E

113:22:05.83504E

10,1948

9.6720

9.0092

9.3557

10.3652

10.3955

Coord Point Recycle Bin

M 4 71 M ocount7

Control td2 -~

+ la

Figure 6-5-12 Delete the Control Point

5 R |* RTK [ATKDZ]

M

@

Coord Poing

- T pEl
Flake Point

Control Point
-

Mapping Data

25428043132

25426437095
2328330

25427883107

Line Featurs

E2
Falygon Feature
o d
heir)

Cross-section Points

Coard Point Recycle Bin

W 4|1 f1 kM countd

E
4352134002
435287 A4
43571589376

435236 3386

10.0682

G670

10.56832

102955

]
2L5E50.121T0N
2L5E539158N
2L 58:56.35574N

22:58-50.928400

L

1132205303906

113:22:08 014556

113: 2204, BEAGSE.

113:22:05 B3504E

H Deseription
10,0652
9.6720
10,5652

10.3855

Controlid2 -

Figure 6-5-13 Refresh the Control Point
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Click the [Delete] button for data deletion operations.

Click the [Search] button or click the search icon in the lower right corner to enter the point name and
description for data search.

After data search, click [Refresh] to display all data.
Click [Add] or the ‘+’ button at the bottom right to add new control point data.

Modify the point library file in the lower right corner to switch between different control point files.

® Map || A RTK[RTKOZ] X |

@ MNarne N E z =] L H Description

Coord Point 1 ctl 2542804.3132 435213.4002 10,0652 22:58:38.12170M 113:22:05.38390E 10.0692

2 pt24 2542716.0138 435301.5457 10,1948 22:58:56.26381N 113:22:08.49182E 10.71948

"‘L) 3 ptd 2542643.7093 435287.6404 9.6720 22:58:33.91138N 113:22:08.01435€ 9.6720

Stake Point

4 pt3s 25423894343 4352329782 9.0092 22:58:32.46473N 113:22:06.10220E 90092

A 5 pteé 23426240654 435192.9509 9.3557 22:58:53.26063N 113:22:04.90387E 9.3557

Control Point 6 ptd1 2542719.3881 435198.9376 10.5652 22:58:56.35914N 113:22:04.8889%F 10.5652

7 pt100 25427983107 435226.3386 10,3955 22:58:38.92840N 113:22:05.83504E 10.3955

L

Mapping Data

it

Line Feature

Hll

Polygon Feature

Cross-section Points

Coord Point R le Bi
oord Point Recycle Bin 1 IR Count:7 Controltd2 ~ ||+ O

Figure 6-5-14 Modify the Control Point Library File

2. Data Editing

Users can trigger access to the right side of the detail screen by left-clicking on any line in the control
point list.
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@ Map

% RTK[RTKOZ] X |

@

Coord Point

.

Stake Point

>

Control Point

L

Mapping Data

(78]

Line Feature

Hll

Polygon Feature

Cross-section Points

B
= [

Coord Point Recycle Bin

Name N E z B

1 25428043132 22:58:59.12170N

2 pt24 2542716.0138 435301.5457 10,1948 22:58:56.26381N 113:22:
3 ptHl 2542643,7095 435287.6404 9.6720 22:58:53.91158N 11322
4 pt3s 2542599.4343 435232.9782 9.0092 22:58:52 46475MN 113:22:
5 ptht 23426240654 435198.9509 93557 22:58:53.26063N 113:22:
& ptél 2542719.3881 435198.9376 10.5652 22:58:56.35914N 113:22:
7 pt100 2542798.3107 435226.3386 10.3955 22:58:58.92840M 11322
M 4 |1 ;1 F M countT Controltdz ~| 4+ O

Control [RTK02]

Output

= X

o Messages(38)

Warnings(0)

Open HBC Project Successfully

[22:20:07] Close HBC Project Successfully

o Errors(0)

MName ctl

N 2542804.31320
E 435213.40020
Zz 10.06320
GroundCode

Type BLH

NEZ

Figure 6-5-15 Edit the Control Point

The user can edit the point name, description, coordinate value (BLH and NEZ switch) and other
information in the detail interface, click [OK] below to complete the update.

6.5.4 Mapping Data

1. Data Deletion

Users can right-click on any row of data via the mapping data list.

187




) Hi-Target

Hi-Target Business Center User Manual

® wMap ‘ -3 RTK [RTK02] x|
@ Name N E z B L H Rounds Ave Times
2 mp2 2542875.4920 4351705420 10.6711 22 QU Search 10,6711 1 5
= 3 mp3 2542882.1093 435159.9435 10.7169 22:50:01.64301N 113:22:03.49538E 10.7169 1 5
Stake Point
4 mpd 2542883.4292 435137.5273 10,7046 22:59:01.68278N 113:22:02.70820E 10.7046 1 5
A 5 mp3 2542883.4628 435127.2179 10,7071 22:50:01.68242N 113:22:02.34625E 10.7071 1 5
Control Point 6 mp6 2542882.7039 435002.6218 10.5950 22:59:01.65200N 113:22:01.13177E 10.5950 1 5
: 7 mp? 2542877.55T3 435060.1181 10.5191 22:50:01.48105N 113:21:59.99142E 10.5191 1 5
8 mpé 2542875.6635 4350306130 10.4667 22:50:01.41535N 113:21:58.95584E 10.4667 1 5
Mapping Data
9 mp9 2542875.8485 435011.9234 10.4466 22:59:01.41874N 113:21:58.29966E 10,4466 1 5
@ 10 mpld 2542880.0886 434978.5501 10.1550 22:59:01.55188N 113:21:57.12735E 10.1550 1 5
Line Feature 1 mpl1 2542873.8482 434846.2041 10.3452 22:59:01.34449N 113:21:55.99270F 103452 1 5
E‘ 12 mpl2 2542873.5773 434917.9018 10.3202 22:59:01.33171N 113:21:54.99911E 10.3202 1 5
o
Polygon Feature
Cross-section Points
GEI
PPK
Coord Point Recycle Bin M <1 /1 b M countiz mapping.mcp +| O
Figure 6-5-16 Delete the Mapping Data
B g -4 RTK[RTKDZ x
@ Mame N 3 z B L H Rlounds fve Times
Coord Paint 1 mpl 26,5356 4351912328 TGS 22:5%: 00, 30406N 113: 22044, 59920 106043 3 10
_f_ 2 2542800635 4349785501 10,1550 22:58:01.55188N 113:21:57.12735€ 10,1550 1 5
= 3 mpll 228738482 4345462041 103432 225000, 344400 113:21:55.992T0E 10.2452 1 5
Stake Point
4 mpl2 2542873.5773 4349175018 10,3208 22:58:01.33171N 113:21:54.99911E 10.3202 1 5
Cantral Point
Mapping Diata
=]
=1
=1
Line Feature
o
Polygan Feature
Cross-section Points
&
PPE
Coard Pairt Recycle Bin
H 43 F1 B H Countd mapping.mcg =

Figure 6-5-17 Refresh the Mapping Data
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Click the [Delete] button for data deletion operations.

Click the [Search] button or click the search icon in the lower right corner to enter the point name and
description for data search.

After data search, click [Refresh] to display all data.

Modify the dot library file in the lower right corner to switch between different mapping point files.

® Map -3 RTK[RTKOZ] X |
@ MName N E z B L H Rounds Awve Tirnes
Coord Paoint 1 mpl 2542846,9356 435191.2328 10,6043 22:58:00.50406N 113:22:04.59920E 10.6043 3 10
2 mp2 2542875.4920 435170.5420 106711 22:58:01.42940N 113:22:03.86848E 106711 1 5
— 3 mp3 2542882.1093 435159.9433 10.7169 22:38:01.64301N 113:22:03.49538E 10.7169 1 5
Stake Point
4 mp4 2542883.4292 435137.5273 10,7046 22:58:01.68278N 113:22:02.70820E 10.7046 1 5
A 5 mp5 25428834628 435127.217% 10,7071 22:58:01.68242N 113:22:02.34625E 10.7071 1 5
Control Point 6 mph 25428827039 435092.6218 10.5950 22:58:01.65290N 113:22:01.13177E 10.5950 1 5
7 mp7 2542877.5573 433060.1181 10,5191 22:38:01.48105N 113:21:39.99142E 10.5191 1 5
8 mpd 2542875.6635 435030.6130 10.4667 22:58:01.41535N 113:21:58.95584E 104667 1 5
Mapping Data
9 mpd 2542875.8485 435011.,9234 10,4466 22:58:01.41874N 113:21:58.29966E 10.4466 1 5
@ 10 mpl0 2542880.0886 434978.5501 10.1550 22:58:01.55188N 113:21:57.12735E 10.1350 1 5
Line Feature 1 mpll 2542873.8482 434846.2041 10,3452 22:38:01.34449N 113:21:55.99270E 103452 1 5
E‘ 12 mpl2 2542873.5773 434817.5018 10,3202 22:58:01.33171N 113:21:54.99911E 10.3202 1 5
(u]
Polygon Feature
Cross-section Points
&
PPK

Coord Paint Rs le Bi =
pord Feimt Reayee En : /1 Count:12 2

Figure 6-5-18 Modify the Mapping Data Library File

2. Data Editing

Users can trigger access to the right side of the detail screen by left-clicking on any line in the list of
mapping data.
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® map | ) RTK[RTKOZ] X | Mapping [RTKO02] # X
@ Name N E z B
Coord Point 1 25428469356 | 4351912328 22:5%:00.50406N Mame e
GroundCode -
2 mp2 25428754320 4351705420 10,6711 22:5%:01.42940M 113:22;
Target H 1.65000
o 3 mp3 2542882.1093 4331398435 10,7169 22:58:01.64301N 113:22;
Stake Point Measure-Type |Pole(P) -
4 mpd 2542883.4202 4351375273 10,7046 22:5%:01.68278N 113:22;
Antenna TS5 -
A 5 mp3 25428834628 435127.2179 10,7071 22:59:01.68242N 113:22;
| Other Info
Control Point 6 mph 2542882.7039 435002.6218 10,5950 22:5%:01.65290M 113:22
Status RTK Fixed
7 mp7 2542877.5573 435060.1131 10,5191 22:58:01.48105N 113:21: B 23-59-00.50406N
8 mpd 2542875.6635 4350306130 10.4667 22:5%:01.41535N 113:21: L 113:22:04.59920E
Mapping Data H 10,6043
9 mpd 2542875.8485 4330119234 104466 22:58:01.41874N 113:21:
M 2542846.9356
@ 0 mplo 2542880.0286 4349725501 10,1550 22:50.01.55128N 113214 £ 4351912328
Line Feature 1 mpll 2542873.8482 434946.2041 10.3452 22:50:01,34449N 13:21; z 10.6043
Rounds 3
12 mpl2 2542873.5773 4349179018 10,3202 22:5%:01.33171N 113:21: X
g Ave Times 10
Polygon Feature Time 2021-09-02 03:44:17.0
Cross-section Points
GEI
PPK
Coord Point Recycle Bin K <[ 71 » M countiz mapping.mep - | Ol
OQutput = X
o Messages(38) ‘Warnings(0) e Errors(0)
| Open HBC Project Successfully
[22:20:07] Close HBC Project Successfully

Figure 6-5-19 Edit the Mapping Data

In the details screen, users can edit the point name, description, target height, antenna type and other
information, after editing, click [OK] below to complete the update.

6.5.5 Cross-section Points

1. Data Deletion

Users can right-click on any row of data via a cross-section point list.
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& map || (i RTK[RTKOZ] X |
@ Mame Sta Realtime sta Realtime offset HT Description
T Delete
2 2 0.0000 5.5222 06104 Q Search
= 3 3 0.0000 29637 0.8545 19637 10,2979
Stake Point
4 4 0.0000 01219 01291 01218 10,4591
FAN 5 s 0.0000 -0.42840 0.1708 -0.42840 10.4008
Control Point 6 6 0.0000 -2.8047 1.0986 -2.8047 104395
7 7 0.0000 36718 1.1963 36718 10,4807
2 ca 0.0000 -6.9669 23193 -6.9669 10,5445
Mapping Data
9 < 0.0000 -7.6043 24658 76843 105136
==]
= w0 o 10.0000 65619 10.6201 -6.5619 10,5131
Line Feature 1 cn 10.0000 -5.9835 109131 -5.9835 104382
E 2 e 10.0000 45313 112037 45313 10.3649
o
130 13 10.0000 -1.0563 11,7020 -1.0563 10.3881
Polygon Feature
4 4 10.0000 -0.6042 11,6043 -0.6042 10.3174
gg 15 15 10,0000 1.5013 121338 1.5013 103112
Ci -secti Point:
fossmsection Foints 6 Cl6 10.0000 37261 121338 37861 10.2651
a:; (AR =V 10,0000 £.1904 12,6221 £.1904 10.3850
5]
f— 15 18 20,0000 21160 26,7822 41169 10.4009
19 C19 20.0000 42160 27.3682 42160 10.3848
.l ca0 20,0000 06164 274858 06164 10,3581
Coord Point Recycle Bin H 4«1 71 % M Countao MainCst.est - | O

Figure 6-5-20 Delete the Cross-section Point

||EZF RTK [RTKO2]

@ Mame Sta Offset Realtime sta Realtime offset HT Description
Coord Point 1 10 i 100000 -6.5619 10.6201 -6.5619 105131
2 i 10.0000 -5.9235 109131 -5.9835 104382
= 3 2 10.0000 45313 11,3037 45313 103649
Stake Point
4 c13 10.0000 -1.0563 11,7020 -1.0563 103881
FAN 5 c14 10,0000 -0.6942 11,6043 -0.6042 10.3174
Control Point 6 15 10,0000 1.5013 121338 1.5013 103112
7 cl6 10.0000 37361 121338 37361 102651
g c17 10.0000 6.1904 12.6221 6.1904 103850
Mapping Data
9 c18 20.0000 11169 26,7822 411869 10,4009
E 0 e 20.0000 12160 27.3682 42160 103448
Line Feature 1 €21 20.0000 -0.4081 27.2705 -0.4081 103698
3 30.0000 5.9973 311768 5.0073 102856

£l

Polygon Feature

Cross-section Points

Coord Point Re le Bi n
oord Point Recycle Bin M 4 [1 /1 ¢ M Countiz MainCst.cst =

Figure 6-5-21 Refresh the Cross-section Point

191




“:" H’-Target Hi-Target Business Center User Manual

Click the [Delete] button for data deletion operations.

Click the [Search] button or click the search icon in the lower right corner to enter the point name and
description for data search.

After data search, click [Refresh] to display all data.

Modify the point library file in the lower right corner to switch between different cross-section point files.

® Map || (f RTK[RTKOZ] X |
@ Name Sta Offset Realtime sta Realtime offset HT Description
Coord Point 1 pts 0.0000 74717 0.8057 777 10.3893
2 Q2 0.0000 55222 0.6104 55222 10.3419
“L 3 c3 0.0000 4.9637 0.8545 49637 10.2079
Stake Point
4 ca 0.0000 0.1219 -0.1291 01219 10.4591
A 5 s 0.0000 -0.4840 0.1709 -0.4840 10,4009
Control Point § 6 0.0000 -2.8047 1.0986 -2.8047 10,4395
7 for} 0.0000 -3.6718 1.1963 -3.6718 10,4207
:Ta 2 cs 0.0000 -6.0669 23103 -6.9669 10.5445
Mapping Data
9 9 0.0000 -7.6843 24658 -7.6843 10.5136
@ 10 c1o 10.0000 -6.5619 10.6201 -6.5619 10,5131
Line Feature 11 ol 10,0000 -5.9835 109131 -5.0835 10.4282
E‘ 12 c12 10.0000 -4.5313 11.3037 -4.5313 10.3649
polygm]?emre 13 c13 10.0000 -1.0563 11.7920 -1.0563 10.3881
14 c14 10.0000 -0.6942 11,6943 -0.6942 103174
@ 15 c15 10.0000 1.5013 12,1338 15013 103112
Crosssection Points | . 45 10.0000 3.7861 121238 37861 102651
@% 17 c17 10.0000 6.1904 12,6221 61004 10.3850
pPK 12 cig 20.0000 41169 267822 41169 10.4009
_ 19 c19 200000 42169 273682 42169 10.3448
20 20 20,0000 0.6164 27,4658 06164 10,3581
Coord Point Recycle Bin 5 ’1 Count40 Ile

Figure 6-5-22 Modify the Cross-section Point Library File

2. Data Editing

Users can trigger access to the right side of the detail screen by left-clicking any line in the cross-section
point list.
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® wvap H L RTK [RTK02] x| Cross-sectional [RTK02] # X
@ Name Sta Realtime sta Realtime offset HT
Station 0.0000
Mame ptd Center Point
2 c 0.0000 55222 06104 552022 10.3419
l GroundCode -
- 3 3 0.0000 49637 0.8545 49637 10.2979 Taraet H -
Stake Point g
4 ca 0.0000 01219 -0.1201 01219 104591 Messure-Type [Pole®) .
FAN 5 s 0.0000 -0.4840 0.1709 -0.4840 10.4009 Antenna = -
Control Point 6 6 0.0000 -2.8947 1.0986 -2.8947 10.4395
| Cther Info
7 lor 0.0000 “3.6718 1.1963 “3.6718 10.4307 status Auto
i g ca 0.0000 -6.9660 23193 -6.9660 10.5445 N 25427191425
Mapping Data E 434804.3230
9 o 0.0000 -7.6843 24658 -7.6843 10.5136
— z 10,3893
= 0 cwo 10.0000 -6.5610 10.6201 -6.5610 105131 B 22-58:56. 20571
Line Feature 1 s} 10.0000 -5.9835 109131 -5.0835 10.4282 L 113:21:51.0351E
H 10.3893
E 2o 10.0000 -45313 11.3037 -45313 10.3649
1':1 aM 0.005
Polygon Eeature 13 C13 10.0000 -1.0563 11,7920 -1.0563 10.3881 of 0.006
1 Ci 10,0000 -0.6942 11,6043 -0.6942 103174 oz 0013
Qﬁ Time 2021-09-04 11:07:01.0
15 15 10.0000 15013 121338 15013 103112 brojection Station 0.8057
Cross-section Point:
rossseenan o= 1ye s 10,0000 37261 12133 3,761 10.2651 CenterPoint N 2542718.3570
@A 17 o 10,0000 51904 126221 61904 10.3850 Center Point £ 434797.1522
E Tilt Angel 00:00:00.0000
Pk e c8 20,0000 41169 267822 21169 10.4009 it A
19 C19 20,0000 42169 27.3682 42169 10.3448
Coord Point Recycle Bin 11 Count:40 MainCstest - O
Output = X
o Messages(38) Warnings{() @ Errors(0)
[22:20:10] Open HBEC Project Successfully
[22:20:07] Close HBC Project Successfully

Figure 6-5-23 Edit the Cross-section Point

Use the detailed information interface to edit the point name, description, target height, antenna type,
stakes and other information, after editing, click [OK] below to complete the update.

6.5.6 PPK

The PPK list mainly records the coordinate data corrected by PPK solution. The specific steps are:

1. After importing RTK project file and GNSS observation file, the user performs PPK solution in GNSS
module, and the solution is successful.

2. Switch to RTK module and click PPK in the menu bar to view the coordinate data corrected by PPK
in the list.
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® Map H B GNSSData x || @ RTK [20201114] x‘
@ Name N £ z B L H Status StartLocal time EndLocal time
Coord Point 1k 16194665681 | 4307488671 9328437 | 41.4227.77855N | BGA0:0B63S00E | 8748090 | FixPosion | 2020-11-1411:52200  2020-11-14 11:52:29.0
2 307-1 4620016.7573 434820.0567 954.2605 41:42:46.84579N 86:13:04.49960E 896.1212 RTK Fixed 2020-11-14 12:30:19.0 2020-11-14 12:30:38.0
L 3 3070 46200167558 4348200556 = 9542558 | 41:424684574N BG13:0449955E | B961165 RTK Fixed 2020-11-14 1230410 | 2020-11-14 12:31:00.0
Stake Point
4 3om 46200167611 | 4348200553 = 9542580 | 41:424684591N BG130449953F | B961187 RTK Fixed 2020-11-141231:040 | 2020-11-14 12:31:23.0
A 5 304-1 46262124741 431199.0039 944.6210 41:46:06.54971N 86:10:25.30230E 886.6437 RTK Fixed 2020-11-14 12:53:19.0 2020-11-14 12:53:38.0
Control Point 6 3040 46262124567 | 431199.0218 9446412 | 41:46:06.54916N B6:102530308E | B86.6639 RTK Fixed 2020-11-14 125535530 | 2020-11-14 12:5412.0
7 som 46262124514 431192.0305 9446427 | 41:46:06.5493IN  BG10:2530346E BB6.6GS4 RTK Fixed 2020-11-14 1254150 | 2020-11-14 12:54340
Mapping Data
==
=]
=l
Line Feature
=
Polygon Feature
Cross-section Points
&
PPK
=
= M o<1 |71 » M Count7 [e}

Figure 6-5-24 PPK List

3. In the RTK module, click export and select PPK to export the coordinate data corrected by PPK. The
export types include custom (*. txt), custom (*. csv) and excel file (*. csv).

* Export PPK [

File csv_ 122311 £ | |User-defined(*.csv) -
User-defined (*.txt)

FilePath |D:/Users/Documents/HBC/Out

User-defined(*.csv)
Excel File(*.csv)

Custom Formatting Selecting the range of points
Template | None - | | Template Manager Name
Supported Fields Selected Fields Range |0 s -0 -
id N Export Order |Collect Order ~ Desc
MName E
N 7 Angle DD:MM:SS -
E B Precision 5 -
: aes
B H Splitter , -
L Format Header

oK | | Cancel

Figure 6-5-25 Export PPK

6.6 Line/ Surface Library

After opening the RTK project, the user can enter the main interface of the RTK project line/surface data
view via the [Line/Surface Library] button in the top bar.
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RTK Elec  Total Station Road Design DT™ Tools Support

HBC Project GMN55

& syncfrom Mobile @ E gf g @% & D— D— E

E-:— Synchronize to Mobile h

Mapping Cross-section  PPK Framework Code  Import Export Report

Paints hifting List

Point | Line/Surface
5 - -
RTK Projéct Settings Data Transfer

Libra Library
RTK Project File i 0k

Save  Save

ata
a Management

Figure 6-6-1 Line/Surface Library

6.6.1 Line Data

1. Data Deletion

Users can right mouse click on any row of data via the line list.

(3] Bl RTKRTKOZ] >

@ Line Name Length Description

T Delate Del
2 PalyLine2 612962 | ) Search

. 3 PabyLine3 67.1837
Stake Point
1 PalyLined 58,3790
Contral Point
=
=

Mapping Data

Palygon Feature

&
Cross-section Points
&

PFY

&

Coard Point Recycle Bin W o4 b M Countd

Figure 6-6-2 Line Feature List and Delete Line Feature Data
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B Bl RTK[RTRDZ]
@ Line Mame Length Descripticn
I —

Coord Paint 1 PolyLinet 46,1292

L

Stake Paint

A

Control Poirt

"+ PRefresh

-~
Mapping Data

Line Featune

=

- |

Paolygon Feature

&

Cross-secton Paints

&

PP

&

‘Coord Point Recycle Bin

in F1 kM Count |:|

Figure 6-6-3 Refresh Line Feature

Click the [Delete] button for data deletion operations.

Click the [Search] button to enter a line name and description to find the data.
Click the [Refresh] button to display all the data.

2. Data Editing

Users can trigger access to the right side of the details screen by left-clicking any line in the line list.
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Line [SaveAsRTK] 2 K

Line Mame |rcuad side |

Length 116.6306 meter
GroundCode |TechRoad & |
IndexID M E z

1 0 2542606,1533 4352480961 09,5455

2 1 2542599,4410 4352326628 59,4729

3 2 2542596,4308 435219.5373 94390
4 3 25425970990 435205.8219 9,3352
5 4 2542597,2221 435185.1275 49,2066

) 5 25425096.7400 435162.1230 29174

u ) 2542506.8114 435133.2110 8.8365

M a"1 P M county A v

N |2542567.22206 |

E 43518512745 |

Z |9.20657 |

Figure 6-6-4 Edit Line Feature
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In the details interface, you can edit the line name, description, node coordinates and other information.

You can move the data up or down through the up and down arrows at the bottom right. After editing,
click OK below to complete the update.

6.6.2 Polygon Data

1.Data Deletion

Users can right-click on any row of data in the polygon list.

L5 RTE [RTEDZ] =
@ Surface Name Pesimeter Vector Area Description
Coord Point 1 Planel 473378 m= el
1 2 Plane2 185.5688 23494480 2 O search
Stake Point
JAN

Control Point

Mapping Data

Palygon Feature
Cross-section Points

&

PPK

O]

Point Recycle Bi
Coord Point Recycle Bin W 4 [ ;1 b M counts

Figure 6-6-5 Delete Polygon Feature Data
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# 1 ORTKRTKDY) =

@ ‘ Surface Mame Perirmeter Wl Srea Vector Area Description
1

Planei B1.1286 473378 471 9651

&. *  Refresh

Control Posnt
Mapping Data

iéi

Line Feature

=

Polygon Featune

o
&

Cross-section Poants

Coord Point R Bi
oon int Recycle Bin i 41 f1 b M countl E

Figure 6-6-6 Refresh Polygon Feature Data

Click the [Delete] button for data deletion operations.

Click the [Search] button to enter a polygon name and description to find the data.
Click the [Refresh] button to display all the data.

2. Data Editing

Users can trigger access to the right side of the details screen by left-clicking on any polygon in the
polygon list.
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Surface [SaveAsRTK] #» X

Mame |sidewa|k.2 |

Perimeter 49.6929meter
Max Area 96.6193square meter
Vector Area  96.6217square meter

GroundCode | white '|

IndexID M E z
1 0 2542684.3079 4345942, 7863 8.7271
2 1 25426893614 434542, 7965 8.7903
3 2 2542689.3771 434522.5284 8.8533
4 3 25426847583 434923.0713 8.9636

H 4 .."1 b M counts -

N |2542684,75826 |

E |434923.07126 |

7 896364 |

Figure 6-6-7 Edit Polygon Feature Data
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In the details interface, you can edit the polygon name, description, node coordinates, and move the
data up or down through the up and down arrows in the lower right corner. After editing, click OK below
to complete the update.

6.7 Map Right-click Menu

Select coordinate points in the map, and you can add to DTM surface, delete and display smooth data
through the right-click shortcut menu.

Select the stake point in the map, which can be added to the DTM surface and deleted through the right-
click shortcut menu.

Select a control point in the map, which can be added to the DTM surface and deleted through the right-
click shortcut menu.

Select the map root point in the map, which can be added to the DTM surface and deleted through the
right-click shortcut menu.

Select a line in the map, which can be deleted through the right-click shortcut menu.
The selected polygon of the map can be deleted through the right-click shortcut menu.

Select the cross-section point of the map, and you can add it to the DTM surface and delete it through
the right-click shortcut menu.

Note: when you select data in the list, the data corresponding to the map will also be selected.

%) Map 3 RTK[RTKDZ] %
Coord Point
Stake Point
Control Point
° e %00 Q.|mu 3 - 5060.1181
."f-i] ) 8 mp8 2542875.6635 435030.6130
- Mapping Data
9 mpd 2542275.8485 4350119234
==]
== 10 mpl0 2542880.0886 434978.5501
Line Feature 1 mplt 2542872,2482 4349462041
E‘ 12 mpl2 25428735773 434917.9018
{m}
Polygon Feature

Figure 6-7-1 Check Data in Map
6.8 Framework Shifting
1. Points Panning Interface
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After opening the RTK project, the user can trigger access to the point-shift interface via the [Framework
Shifting] button in the top bar.

Hi-Target Business Center

HBC Project  GNSS  RTK  Elec TotalStation RoadDesign DTM  Tools  Support egn 2 @ B &
- Ty & syncfrom Mobile @ == E3 e a} 1.
;SyncnmnizetoMnb\Ie = . Q‘ E] I’—' D @ E
Save  Save Point Line/Surface Mapping Cross-section PPK | Framework | Code part_Report
Library  Library Paints jiting_| List - -
RTK Project File Data Management TTK Frojet settings Data Transfer
Project manag t & X ® map ”Q RTK [RTKO02] x| Framework Shifting [RTK02] = X
[ New Data Files s Name N E z B Source(Collected Point)
. . Coord Paint 1 pt1 25426804.3132 435213.4002 10.0692 22:58:50.12170N N
£ Import Data Files
2 pt2 2542803.2401 435220.2888 10,0739 22:58:59.08778N ¢ [Oo0m
B RTK i X
= 3 pt3 2542793.5390 4352393308 10.0540 22:58:58.77511N 2 o0 L
Stake Point i
4 ptd 2542790.0182 4352477630 10,0519 22:58:58.66124N
BLH NEZ
A 5 pts 25427262537 4352545046 10.0660 22:58:58,54042N
) known Point
Control Point 6 pte 25427826124 435259.2990 10.0671 22:58:58.42273N
7 pt7 2542779.0451 435263.8356 10.0491 22:58:58.30740N N
8 pte 25427755069 435268.1724 10.0670 22:58:58.19300N —
Mapping Data E :ﬁ
9 pto 2542770.2118 435273.5264 10.0985 22:58:58.02163N
z [0.0000
@ 10 pt10 2542767.4445 435276.3804 10.0838 22:58:57.93207N
Line Feature 1 ptil 2542764.3828 4352789314 10.1261 22:58:57.83281N result
VeS|
E 12 pti2 25427615702 4352812275 101111 22:58:57.74120N
o
13 pti3 25427586182 4352835020 10.0988 22:58:57.64618N N [0.0000
Polygon Feature
14 pti4 2542755.4925 435285.6015 10.1352 22:58:57.54487N £ (00000
@ 15 ptis 2542751.7254 435288.2002 10.0963 22:58:57.422T7
) z [0.0000
C -secti Point:
fossrsection Fonts 1 ptis 25427468340 | 4352008237 | 100954 | 22:58:57.26739N
6} 17 pti7 2542744.4187 4352022144 10.1057 22:58:57.18582N
E]
Pk 18 ptig 23427409731 435203.8577 10.1365 22:58:57.07405N
19 ptio 23427366016 435205.6007 10.1380 22:58:56.93220N
‘Coord Point Recycle Bin : /1 Count 287 ePsraw - | O
OQutput
O Messages(38) Warnings(0) €3 Errors(0)
Applicatio
[22:20:10] Open HBC Project Successfully
Layer Manager = X |1 122:20:07] Close HBC Project Successfully ad || sae || calewate | ok
RTK

Figure 6-8-1 Framework Shifting Interface

The point translation is used to calculate the plane and elevation translation parameters between two
coordinate systems. The main application is for some engineering users who want the local NEZ, which
is converted by GNSS, to be translated according to the coordinates of a point, such as assigning the
coordinates of the upper-left corner of the survey area directly to (0,0,0), and then translating the rest of
the coordinates according to this point to an independent project coordinate system. Therefore, when
the point translation parameter is enabled, the BLH coordinates of the saved original data are still the
original values outputted by GNSS, and the NEZ coordinates are the local project coordinates.

2. Calculation
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Framework Shifting [SaveAsRTK]

=

source(Collected Point)

BLH

MEZ

P

Application

Load | | Save

H Calculate || OK

Figure 6-8-2 Framework Shifting Calculate

Calculate the point translation dN,dE,dZ from the current point and the known point.

Calculation steps for point translation:

In the first step, get the coordinates of the source point (i.e., the current point);

Second step, get known point coordinates;
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Step 3, click on the [Calculate] button.

Known points and source points can be selected from the point library or the coordinates can be entered
directly.(Points can be selected from the point Library of GNSS station list, control point list, RTK
coordinate point list, stake out point list, control point list, mapping data list, cross-section point list and
coordinate point recycle bin list.).

3. Results

[Apply]: Choose whether or not to apply the calculated change to the project.
[Load]: Loads the existing point shift file.

[Save]: Stores the calculated correction parameters as a txt file.

[OK]: Stores the calculated correction parameters and updates the point translation information for the
project.

6.9 Legend Encoding

1. Legend Encoding Interface

After opening the RTK project, the user can enter the legend encoding management interface through
the [legend encoding] button on the top bar.

# Legend Code [RTKO1]

Group |TD-C'J xé |v | | |
Point
Desc Code Color  Style
Line 1 todo default .
2 control pt default .
Polygon 3 flower default .
4 light default [ |
5 well cover default .
6 tree default .
7 pole default .
Count7 -+

Figure 6-9-1 Legend Encoding Interface
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2. Group Management

When you enter the legend code management interface, you can enter the group management by the
[...] button after the group. button after the group, users can add, delete and edit the legend code group.

& | ogend Code [RTKO1]

Group none M
Point
M PointGroup Manage [RTKO1] X Color Style
Line 1 T Delete .
2 nane |
Polygon 3 |
river
4 |
5 ground B
6 |- ' .
iving
7 |
can
elec
Count:? +

Figure 6-9-2 Point Group Management -add

3. Legend Management
In the lower right of the legend management [Add] button, the user can add a project legend.

Right-click on any row in the legend list and users can edit and delete the legend.
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% | ogend Code [RTKO1]

Group none =
Point
& PointGroup Manage [RTK01] X Color Style
Line 1 T Delete -+ Add .
2 nane |
Polygon 3 |
river
4 |
5 ground Edit Delete B
6 living H
7 |
can
elec
Count:7 +

Figure 6-9-3 Point Group Management- edit or Delete

The legend encodes open code, group, color, size, style and other edits:

,.g!' PointCode Info [RTKO1]

Description | |
Code default Q
Group none -

W ODBFLAV OO
QO LEd$06
OD@2E L #H 4T
Size |

- #¥FFO00AQ6 Customize Color (C)

0 10 || 150 | &

R G B | Add to Custom Color |

Color

| oK || Cancel |

Figure 6-9-4 Point Code Information
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6.10 Importing

This section is used to import the release point files and control point files needed for RTK projects, and
the software supports both common format and custom file import.

1. Generic Format Import

Open HBC software and select [RTK] - [Import] to import stake points or control points:

Hi-Target Business Center

HBC Project GMSS RTK Elec  Total Station Road Design DTM™ Taols Support

[ syncfrom Mabile @ g § @:ﬂ L. E
= — ki . s </ “ -+
;‘— Synchranize to Mobile - E]
Save Save Point Line/Surface Mapping Cross-section  PPK Framework Code Import Expaort Report

. ) Library Library Drata Paoints
RTK Project File Data Management

As Shifting List .= N
RTK Project Settings -
Stake Point
Project management = x ||® v HQ e x‘ R

Figure 6-10-1 Generic Format Import

x*

When you select a stake point or control point, the file selector pops up.

A% ImportStake Point >
= w <« RTK-DEMO » StakeOut Point wr '] Search StakeCut Point § el
COrganise Mew folder == = | o
Bl This PC -~ Mame Date modified > Type
I Desktop D 135.MCH 24/04/2022 18:03 MICH File
Documents D 500.txct 24,/04,/2022 18:03 Text Docume
; Downloads D ta.txt 24,/042022 18:03 Text Docume
J‘) FAusic
&=/ Pictures
H Videos
s System (C2)
- Software (D)
- Working (E:)
A o i =
File name: | 155.txt v| All files(*.*) -

Figure 6-10-2 Import Stake Point

Click the file format drop-down box and select the general format file. Which stake point support
NETCAD (*.NCN), Civil 3D (*.xml) files, control point support Hi-RTK control point (*.ctl) files.
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A¥ ImportStake Point >
— v <« RTE-DEMO » StakeOut Point o (] Search StakeQut Point 2
COrganise = Mew folder f=z - T o
9 This PC ~ Marme Date modified Type
I Desktop D 155.MCM 24/04,2022 18:03 MM File
Docurments D 500.bxt 24/04/2022 18:03 Text Docume
24/04,/2022 18:03
* Downloads D ta.txt 24042022 1 Text Docume
Jﬁ Music
=] Pictures
B videos
s System (C:)
- Software (D)
- Working (E:)
e Ll g = =
File name: | 155.bat o All files(*.*)
METCAD{* . MCH)
Civil 30(*3ml) H

Figure 6-10-3 Select the File Format for Importing Stake Point

Click the [Open] button to return to the software import interface, and then click the [OK] button to
complete the file import.

% IlmportStake Point pud
- R o < RTE-DEMCO > StakeQut Point ~ & Search 5takeQOut Point sl
Organise - MNew folder = - (] o
B This PC -~ MName Date medified Type
I Desktop D 155.MCH 24704,2022 18:03 MNCHM File

Documents

< Downloads

Jﬁ Music

[&=] Pictures

B videos

= Systemn (C)

- oftware (D:)

- Working (E:)
el U ol = R | =

File narme: | 155.MCH v|| METCAD(* . MCM) VI

| COpen I Cancel

Figure 6-10-4 Import the Selected Stake Point File
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Click the file format drop-down box and select the general format file. The control point supports the
selection of all files (*. *) and then custom import.

A% ImportControl Point =
«— v < Tianan » Control Point w (&) Search Control Point pel
Organise - Mew folder =S - (| 9
Bl This PC -~ Mame Date moedified Type
[ Desktop D 100t 24,/04/2022 18:07 Text Docume
Documents
‘ Downloads
Jﬁ Pusic
[&=] Pictures
B videos
am System ()
- Software (D)
- Working (E:)
il L ol =i g [R5 =
File name: | Mew Text Document.tet - | All files(*.*]) &
Figure 6-10-5 Import the Control Point File
2. Custom Import
File format Select all files (*. *), select the files to import.
A% ImportStake Point =
“— v <« RTK-DEMO » tianan » map - [&] Search map =
Crganise - MNew folder == - (1n | e
oy - = Ll
3 This PC MName Date modified Type
B Desktop [ control.tdz 08/12/2021 17:30 TD2 File
Documents [ Controltdb 0&/12/2021 17:30 TDE File
3 Downloads [ Control.tdb-shm 24/04/2022 10:19 TDB-SHM
B Musi [ Control.tdb-wal 24/04/2022 10:19 TDEB-WAL
usic
) [ stake.td2 06/12/2021 17:30 TD2 File
=] Pictures [ stake.tdb 06/12/2021 17:30 TDE File
B videos [ stake.tdb-shm 24/04/2022 10:19 TDB-SHM
s Systemn (C:) D Stake.tdb-wal 24/04/2022 10:19 TDBE-WAL
= Software (D3] [ survey.td2 06/12/2021 17:30 TD:2 File
- Working (E:) [ survey.tdb 06/12/2021 17:30 TDB File .,
A rea gl [ &
File name: |_gg.4;_gm.r.'.sp Al files(*.")
METCAD(* . MCM)
Civil 3D xml}

Figure 6-10-6 Custom Import File Format
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Click [Open] to return to the software import interface to set the custom format.

,ﬂ!’ ImportStake Point

CustomFormatting

Template | None - | | Template Manager

Supported Fields Selected Fields

Name Adds > | |N

= = Remowve

T m m Nom

All = = Angle DD:MM:SS -

T rmMNmZ

Splitter , -

Type
Cl
Desc = E A Format Header

oK Cancel

Figure 6-10-7 Custom Import File Fields

In the ‘Supported Fields’ list, select the fields that need to be imported, select the fields automatically
filled to the ‘Selected Fields’ list, click [Remove] to delete list of selected fields. You can also add or
delete all fields by clicking [All] or [Clear]. You can also set the angle format, delimiter and whether or
not to display the file header.

After the settings are complete, click [OK] to finish the custom import of the file.
3. Template Management

Custom import can not only set the file format directly, but also set the file format through the template.
After you select a custom file and return to the software import interface, click on [Template
Management], then the custom template management interface will pop up.
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% Tomplate Manager

Template | Template 1 v Add || Save || Delete |

Export Content

M,E,ZType,Desc,Station,|s Staked,MNull

Supported Fields Selected Fields

v :

E Z

il Type

¢ Desc

L Station

H Iz Staked

Desc Angle DO:MM:SS -
Station

Mull Format Header

Figure 6-10-8 Template Management

You can customize the formatting in this interface, and then click [Add] and [Save] to complete the
custom template settings.

Now you can select the template you have set in the software import interface, click [OK], and the
software will import the file according to the format set by the template.
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,.ﬂﬁ" ImportStake Point

CustomFormatting

Template | Template 1 | - | Template Manager
Supported Fields Selected Fields

mame Add= = r:

E z

z < = Remove | | Type

B Desc

L Station

H Al = = I Staked Angle DOD:MM:SS -~
Type Mull Splitter , .
Desc = = Clear

Station Format Header

QK Cancel

Figure 6-10-9 Select Custom Template
6.11 Exporting

Export the project's coordinate points, stake points, control points, and detailed information in the map
root data in different formats for the convenience of users to view and use. Click [OK] to overwrite the
original data or click [Cancel] to input the new file.

,.#' Export Coord Point [RTKO01]

File MFdat 042414 € | |South CASS7.0(".dat) =

FilePath |Dn/HBC/Out I:l

Explore to OK | | Cancel

Figure 6-11-1 Export Coordinate Point
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Coordinate points, stakeout points, control points, map root data can be customized format settings for
the exported data, including optional fields, export order, angle format, floating point precision, separator,
whether there are file header and export points range.

,.g'," Export Coord Point [RTKO1]

Fle  |txt 042509 © | |User-defined(*.ua) -]
FilePath Diy/HBC/Out I:l
Custom Formatting Selecting the range of points
Template | None - | | Template Manager Name
Supported Fields Selected Fields Range |0 s -0 -
id Export Order | Collect Order - Desc
Mame
M Angle DD:MM:SS =
:
7 Precision 3 =
. .
L Splitter , -
H Format Header

OK ‘ ‘ Cancel

Figure 6-11-2 Export Custom Format Coordinate Point

Coordinate point export formats include custom (*.txt), custom (*.csv), dxf file (*.dxf), NEZ shp file (*.shp),
BLH shp file (*.shp), Excel file (*.csv), Southern Cass 7.0 (*.dat), Kaith Scsg2000 (*.dat), PREGEO
(*.dat), asc files (*.asc), kml files (*.kml), NETCAD (*.NCN), southern cass features (*.dat).

& Fxport Coord Point [RTKOA]

File tat_042509 @ | |User-defined(*.txt) -

User-defined(*.txt)

FilePath |D:i/HBC/Out User-defined(*.csv)
. DXF File(*.dxf)
Custom Formatting NEZ Shpfile(*.shp)
BLH Shpfile(*.shp)
Template | Mone | | Template Manadg, .| File{*.csv)
Supported Fields Selected Fields South CASS7.0(".dat)
: Scsg2000(*.dat)
id Export Order |Collect Order PREGEO(".dat)
MName ASC File(*.asc)
I Angle DD:MM:SS KML File(*.kml)
E = = Remove .
orecic 5 NETCAD(*NCN)
z recision South CASS GIS(*.dat)
: . -
L Splitter \ =
H Format Header

ox [ s

Figure 6-11-3 Export Formats List- Coordinate Point
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Layout and control points are exported in Excel file format (*.csv).

Mapping data export formats are Custom (*.txt), Custom (*.csv), dxf file (*.dxf), NEZ shp file (*.shp), BLH
shp file (*.shp), Mapsurvey Excel file (*.csv), Mapsurvey Excel2.0 file (*.csv), Southern Cass 7.0 (*.dat),
CASSG2000 (*.dat), PREGEO (*.dat), Mapping data Measurement Report (*.html), Tugan
Measurement Report 2.0 (*.html).

&% Fiport Mapping Point [RTK01]

File et_042509 0 | |user-defined(".tx) -
User-defined(*.txd)

FilePath |Dy/HBC/Out User-defined(*.csv)
. DXF File(*.dxf)
Custom Formatting NEZ Shpfile(*.shp)
BLH Shpfile(*.shp)
Template MNone - | | Template Mana MapSurvey Excel File(*.csv)
Supported Fields Selected Fields MapSurvey Excel File2.0(".csv)
Export Order |Collect Order  |South CASST.0(".dat)
v v Scsg20000
Add= = csg (*.dat)
N N Angle DD:MM:SS PREGEO(".daf)
E E MappingPoint Report(*.html)
Precision 5 PRIng P '
z Z MappingPaoint Report2.00* htrl)
B B Splitter , -
L e
H H Format Header
A':tH A':tH Smooth Mode |MapSurvey 2.0 ~

ok ][ o

Figure 6-11-4 Export Formats List- mapping Point

To export cross-section point data, you can check ‘Implement mileage reduction (collecting back and
forth)’ according to your needs. The export formats include Haiti cross-section format (*.DMX), China
Railway consulting format (*.txt), and Latitude cross-section format (* .hdm), latitude profile format
(*.dmx), Hongye data format (*.bghn), Southern Cass7.0 (*.dat), Southern cass7.0 (*.hdm), custom (*.
txt), Haiti profile format (*.DMG), EICAD design format (*.HDX), DXF format (*dxf).

Note: If the option of real-time mileage reduction is not checked, the cross-section points will be sorted
in the order of mileage from small to large and offset distance from small to large; if the option of real-
time mileage reduction is checked, the cross-section will be The pastries are sorted in the order of real-
time mileage from small to large, and real-time offset from small to large.
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,.g'." Export Cr ctional Point [RTKO1]
File txt_042509 ) | Defined(*.ixt) -
. HDMX (™. DMX)
FilePath |D:y/HBC/Out CRECG(*txt)
HDM(*.hdm)
Multi-transect together WDMX(*.drmx)
Custom Formatting BGHMN(*.bghn)

South CASS7.0(*.dat)

Template | Mone - | | Template Manad South CASS7.0(*.hdm)
Defined(*.txt)

Supported Fields Selected Fields *
Export Order Collect Order | HDPMG(.DMG)
N N DXF ey
Name =7 | Name Angle DD:MM:SS DXF(*.dxd)
M M
Precision |3 -
E E
z z Splitter : -
B B
L = = Clear L Format Header

Explore to OK | | Cancel

Figure 6-11-5 Export Formats List- cross-section Point

6.12 Report

This section is used to export project reports, including project report (*.txt), project report (*.html),
project report - base station grouping (*.txt), project report - base station grouping (*.html), project report
2.0 (*.txt), project report 2.0 (*.html). Open the HBC software and select [RTK] - [Report], the report
export interface will pop up.

A% [RTKD1] Export Report >
+ < Software (k) » HBC » Out » ~ (] Search Out o
Organise MNew folder f== = o
B This PC = Mame Date modified Type
I Desktop GMSS 13/04,/2022 10659 File folder

Documents
* Downloads

J‘ﬁ Music

[&=| Pictures

E Videos

s System ()

- Oftware (O:) W >

File name: | vl

Sawve as type: | Project Report(*.txt) ~

O
Project Report2.0(* txt)
# Hide Folders Project Report-Base Station Group(™.bet)
Project Report(*.html) |
Project Report2. 00*.html)
Project Report-Base Station Group (™. html}

hnt:0

Figure 6-12-1 Export Report Format List
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Enter the report name, select the report format you want to export, and click [Save] to save the project
report to the specified path.

A% [FTED1] Export Report ol
N <« Software () » HBC » Out v [J] Search Out =
Organise Mew folder == - [ 7]
Fa
Bl This PC ~ Mame Date modified Type
[ Desktop GMSS 13/04/2022 10:59 File folder

Docurmnents

* Downloads

J‘ﬁ Music

[&=] Pictures

E Videos

s Systermn (C:)

- a0ftware (D) v £ >

File name: | -

Save as type: | Project Report(*.tct) ~

# Hide Folders Cancel

Figure 6-12-2 Export Report
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Chapter 7

Elec
This chapter contains:
- Open
- Save
- Save As
- Elec Data

- Elec Point Processing

- Export
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7.1 Open

1. Elec Module Main Interface

After you finish creating the HBC project, click [Elec] at the top and the interface is as follows.

Hi-Target Business Center

HBC Project GMNSS RTE Elec Total Station Road Dezign DTM Tools support
o o
BB B R &€ o o
o =
Save SaveAs Power Corss Power Power | Configure Auto Search Manual ExportOrg ExportOog
. . Point _ Point Line Frame Path Search Path
Elec project File Data Management Function Data Transfer

Figure 7-1-1 Electricity Interface

2. Open an Existing Elec Project

[Method 1] Click the [Import] button under the [Project] drop-down box in the [Elec project file], select
the Elec project storage path, double-click the prj suffix or click the prj file and click [OK], after the
success of the software at the bottom of the information column prompt to open the successful
information.

Hi-Target Business Center

HBC Project GMS5  RTK  Elec  Total Station  Road Design DTM Tools Support
ey ] ]
& e & o8 F & @
Open  Save Save New Import Download Upload Center Essential Coordinate Parameters
. As - = L Information,  System Calculation
Project D ) Attribute Function
(3 GNSS Files 4
. E=  RTK Project File
Pro_ject management ! :
Elec project File I
" New Data Files B Total Station Files

[ Road Design Files
= Import Data Files [ DTMFiles

Figure 7-1-2 Import Elec Project File from [Project]

[Method 2] Click [Import Data Files] under the [Elec project file] option, select the Elec project storage
path, mouse double click prj suffix or click prj file and click [OK], after the success of the software at the
bottom of the information column prompt to open the successful information.
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Project management + X

% New Data Files

= Import Data Files

GMS5 Files s
FTK Project File

Elec project File
Total Station Files

Foad Design Files
DTM Files

El EIl EF|ED] ED ET

Figure 7-1-3 Import Elec Project File from [Import Data Files]

[Method 3] Click the [Import] icon at the top of the menu bar, click the [Elec project file] option, select
the Elec project storage path, double-click the prj suffix or click the prj file and click [Import]. After
successful opening, the software will prompt the information related to successful opening in the
information bar at the bottom.

Hi-Target Business Center

HBC Projel Ld GMNSS Files * | Total Station  Road Design  DTM  Tools Support
RTK Project File

- =
E |||:| EIecpro_iectFiIel ) d:l) @ IEI @ @x\

Open  Save [ Total Station Files pad Upload Center Essential  Coordinate  Parameters
. . . . Information. System Calculation
Project (3 Road Design Files Joint-Work Attribute Function

Bl DTM Files

Project management = X |[& o

" New Data Files

=% Import Data Files

Figure 7-1-4 Import Elec Project File from the Top of Menu Bar

3. View Elec Project Data

Toggle click on [Power Point] [Cross Point] [Power Line] [Power Frame] etc. to view the open Elec
project data respectively.
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Hi-Target Business Center

HBC Project GMNSS RTK Elec =~ Total Station Road Design DTM Tools Support
- o8 = M D D
/'"' rJ“'\ — ¥ 3
2 B B AN S
Save  SaveAs Power Corss Power Power Configure Auto Search Manual ExportOrg ExportCog
. . Point _ Point  Line  Frame Path, Search Path
Elec project File Trata ttarTagemTeTTt Function Data Transfer

Figure 7-1-5 Elec Interface

7.2 Save

After finishing editing the Elec project, click the [Save] button under the top bar, the software will save
the current Elec project content to the path where the Elec project is located, and at the bottom of the
information bar suggests the information about the success of the save.

Hi-Target Business Center

HBC Project  GNSS  RTK  Elec  TotalStaion  RoadDesign  DTM  Tools  Support wan S @ B &
- a8 o
; 1] A
B a8 B N T -
Save | SaveAs Power Corss Power Power Configure Auto Search _ Manual ExportOrg  ExportOog
R N Point _ Point  Line Frame Path. Search Path
Elec project File Data Management Function Data Transfer
Project management + X B map *
™ New Data Files
£ Import Data Files
[= Elec
OQutput + X
O Messages43) Warnings(0) € Errors(0)
7] Elec project [2_1_2] save successfully
Layer Manager * %11 [22:57:47] Update HBC Coord Peint Lib Successfully
Elec

Figure 7-2-1 Save
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7.3 Save As

1. Execute Save As

After you finish editing the Elec project, click the [Save As] button under the top bar, select the path and
corresponding file name you want to save in the pop-up path selection box, click [Save].

A% [2.1_2] Save As e
y » This PC » Documents » HBC » Out » v [ Q) Search Out o)
COrganize = Mew folder 15w 0
* Downloads o * MName Date modified Type Size
Documents  # 1209BLH 12/9/2020 12:57 &AM File folder
=| Pictures - GMSS 1171472021 11:15 ... File folder
1
212
bacgao
zhuhs test
& Onelrive
E This PC
[ Desktop
Documents w € >
File name: ‘ | v
Save as type: | Elec project file(*.prj) e
# Hide Folders Cancel

Figure 7-3-1 Save as

2. Save Separate ltems

After the project is saved, the following file structure will appear in the file where the corresponding
filename is located.
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1 4 = 1
Home Share View
<« e > This PC > Deocuments » HEBEC > Out » 11 »
1 = Marme Date modified
2.1.2 ext 12
bacgao map 12,
zhuhs.test ] 11.dam 12/
- Onel D 11.prj 124
neDrive
& GPs 5/
Il This PC ] mapping.mcp 5
B Desktop ] PowerFrame.pfp 1
] PowerLine.pli 1
Documents 0O P
D PowerPoint.selc 1
4 Downloads [ pricod
pricede
b Music 7] RegulatePoint.dew
&= Pictures [ RegulatePoint.dev-journal
B videos | ] Reportinfo.dewv
e, FREE (C:) | ] Repertinfo.dev-journal
— =% (D) | | SectionFrame.pfp
. i (e [ ] TSPPoint.stsp
Workfrea.waa
D] 0

[<]
Type

File folder

File folder

DAM File

PFRJ File
RAW File
MCP File
PFP File
PLI File
T Usersh,
XML Document
DEV File
DEV-JOURMAL File
DEW File
DEV-JOURMAL File
PFP File

STSP File

A File

hdgpst...

Search 11

Size

A

B onaa

o -
W m e O

a

Figure 7-3-2 Saved File

7.4 Elec Data

After opening the Elec project, the user can enter the Elec project Elec data view main interface through

the [Power Point] button on the top bar.

Hi-Target Busin

HEC Project  GNSS  RTK  Elec  TotalStation  Road Design DTM  Tools  Support wan 2 @ B @&
SN e
P S S - S -
Save SaveAs = Power Corss Power Power Configure Auto Search _ Manual ExportOrg ExportOog
Point Point Line Frame Path Search Path
Elec project File Data Management Function Data Transfer
Project management = X ® ” ~8 Elec[11] x |
% New Data Files ";é Mame Collection Type Across Things Station Offset Distance N E z
o
) Power Paint 1 n HE - 0.0000 0.0000 25445224473 499988.2818 39.9443 22:
£ Import Data Files
. 2 12 i - 0.0000 0.0000 2544530.5343 500017.0234 39.9775 22:
> Elec k=
= 3 1 pc’:3 - 0.0000 0.0000 25445335055 500032.9151 39.9048 22:
Post Power Point
a 2 pc’:3 - 0.0000 0.0000 2544546.5518 500033.9253 39.9071 23
5 3 RS - 0.0000 0.0000 25445187847 499988.7761 37.8770 22:
Section Point 6 FPa RR& - 0.0000 0.0000 25445193746 499995.6002 37.9012 22:
o 7 pts — MR SERES 220V 05 0.0000 0.0000 2544519.4172 499997.8355 37.9434 22:
8 pt6 — SR 7. . B RIS 0.0000 0.0000 2544520.4008 500000.9916 37.9352 22:
Power Line
9 pt7.8 FLEMER S, SRIREE 220VeR 5L 0.0000 0.0000 - - -
10 pto,10 TS . 9. B ol3eEE 0.0000 0.0000 - - -
Power Frame 1 pt11,12 A 7. 9. B PR 0.0000 0.0000 - - -
12 pt13,1415 IR 220vENEE 0.0000 0.0000 - - -
13 pt1g17,18 = SN, T WE oJ3RER 0.0000 0.0000 - - -
14 BL1S ihihs - 0.0000 0.0000 25445215310 500023.1573 37.7775 22:
15 BR20 HibiEa - 0.0000 0.0000 2544519.6409 500027.2745 37.7748 22:
16 F21 FIEHE - 0.0000 0.0000 25445407787 500034.5518 37.8519 23
17 D22 - 0.0000 0.0000 2544547.3702 500034.4484 37.8307 23
18 pt23,24.25 =3 0.0000 0.0000 - - -
M <« /1 » M Countis PowerPointselc - | + O
Qutput - X
O Messages(aa) Warningsi0) @ Errors(0)
‘ Layer Manager = X | [22:58:27] Elec project [2_1_2] save successfully
(> Elec e e

Figure 7-4-1 Power Point
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7.4.1 Power Point

1. Data deletion

The user can right-click any line of data in the power point list.

) Map | & Elec[21.2] = |
“;é Name Collection Type Across Things Station Offset Distance N E z
o
2 12 HE boAdd 2544530,5242 500017.0234 29,5775 22
2.2 W Delete Del ’ ’ ’
= 3 Z1 ZH - 0.0000 0.0000 2544532.5055 500022.9151 20,5048 22
Post Power Point
4 72 T - 0.0000 0.0000 2544546.5518 500033.9253 29,9071 23
5 c3 BiBS - 0.0000 0.0000 2544518.7847 409922.7761 27.8770 22
Section Point & FP4 FiRAS - 0.0000 0.0000 2544519.3746 499995.6002 27.8012 22
o 7 pts — SMER 2. RiASEE 220VeR 125 0.0000 0.0000 2544519.4172 499997.8355 37.9434 22
2 pt — 2 EE. A L BE M EREE 0.0000 0.0000 2544520.4008 500000.9916 37.9352 22
Power Line
9 pt7.8 FLEMER . JBREE 220VERIEE 0.0000 0.0000
10 pts.10 FSIMEE. 5. . B% A EREE 0.0000 0.0000
Power Frame 1 pt11,12 SIS, . . B S dmRE 0.0000 0.0000
12 pt13,1415 = R 220VER 15 0.0000 0.0000
13 pt16,17,18 = SR, 6. s iR 0.0000 0.0000
14 BL1S oib s - 0.0000 0.0000 2544521.5210 500022.1572 377775 22
15 BR20 ik - 0.0000 0.0000 2544519.6400 500027.2745 37.7748 22
16 F21 AT - 0.0000 0.0000 2544549.7787 500034.5518 27.8519 23
17 D22 fafs s - 0.0000 0.0000 2544547.3702 500034.4494 27.8307 23
18 pt23,24,25 ==E BE 0.0000 0.0000
M 4 [1 51 » M countis PowerPointselc -~ | == (O

Figure 7-4-2 Delete Power Point

Click [Delete] to delete data.

Click the search icon in the lower right corner and enter the point name and description to search the
data.
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) Map S Elec[21.2] x ‘
:é Mame Collection Type Across Things Station Offset Distance N E z
Power Point 1 " HE - 0.0000 0.0000 25445224473 499988.2818 39.9443 22;
. 2 2 HE - 0.0000 0.0000 2544530.5343 500017.0234 39.9775 22:
=B ) El z1 i - 0.0000 0.0000 2544533.5055 500032.9151 39.9048 22:
Post Power Point
F) 2] i - 0.0000 0.0000 25445465518 500033.9253 39.9071 23
5 c3 Eil 2544512.7847 4999287761 37.8770 22:
Section Point 6 FP4 RS, 2544519.3746 499995.6002 37.9012 22:
A 7 pts — SR, GBS Name ; 2544519.4172 499997.8355 37.9434 22:
eomer Line g pt — SR, . . R Description 2544520.4008 500000.9916 37.9352 22:
9 pt7.8 P, SRR - -
10 pts,10 FAMEE. T, 1. B - -
Power Frame 1 pt11,12 FEMIE. 9. i R - -
12 pt13,14,15 = I8k - -
13 pt16,17.18 = N o = - -
14 BL19 IS - 0.0000 0.0000 500023.1573 37.7775 22:
15 BR20 ESRE - 0.0000 0.0000 2544519.6409 500027.2745 37.7748 22:
16 F21 T - 0.0000 0.0000 2544549.7787 5518 37.8519 23
17 D22 bEioe - 0.0000 0.0000 2544547.3702 500034, 37.8307 23
18 pt23,24.25 = EE =R 0.0000 0.0000 - - -
M 4 |1 /1 » M countis PowerPointselc -~ | -+ EI
Figure 7-4-3 Search Power Point
After data search, click refresh in the lower right corner to display all data.
@ Map 8 Elec[212] x |
::é Mame Collection Type Across Things Station Offset Distance M E z
Power Point 1 n HE - 0.0000 0.0000 2544522.4473 4999882818 39.9443 22:1
. 2 7 i - 0.0000 0.0000 2544533.5055 500032.9151 39.9048 22:5
<8 _ 3 pt3,10 FIEMES. (. 1. B 4B 0.0000 0.0000 - - -
Post Power Point
4 pt11,12 FSMEE. ol . B | EREE 0.0000 0.0000 - - -
5 pt13,1415 = &L 220ve ik 0.0000 0.0000 B : B
Section Point 6 | pt1617,18 =SS, . o R3E 0.0000 0.0000 - - -
N 7 BL19 Pt : - " ooom 0.0000 2544521.5310 500023.1573 37.7775 22:5
o 2 F21 HIEHE - 0.0000 0.0000 25445497787 500034.5518 37.8519 23

Power Line

Power Frame

M 4 1 £1 ¢ M counts PowerPointselc - | -+

Figure 7-4-4 Refresh Power Point
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Modify the point library file in the lower right corner to switch different power point files.
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® map || i Elec[212 % |
::é‘| Mame Collection Type Across Things Station Offset Distance N E z
Power Point 1 n B 0.0000 0.0000 25445224473 4999882818 39.9443 22
a o 2 12 B 0.0000 0.0000 2544530.5343 500017.0234 39.9775 22
o5 3 pal i3 0.0000 0.0000 2544533.5055 500032.9151 39.9048 22
Post Power Point
4 o] péi3 0.0000 0.0000 2544546.5518 500033.9253 33.9071 23
5 c3 iR 0.0000 0.0000 2544518.7247 4999887761 37.8770 22:
Section Point ] FP4 RS 0.0000 0.0000 2544519.3746 499995.6002 37.9012 22:
\/\ 7 pt3 — S MBS, B 220VE R 0.0000 0.0000 2544519.4172 499997.8355 37.9434 22
PU\"\;;'LW 3 pté — SIS, . 5. B g 0.0000 0.0000 2544520.4008 500000.9916 37.9352 22
9 pt7.8 FEMEE. iR 220VER 15 0.0000 0.0000
10 pta, 10 FAMEE. . S |IREE 0.0000 0.0000
Powerframe |4y pi11,12 SN, 7. . B e 0.0000 0.0000
12 pt13,1415 =SB 220VeE g 0.0000 0.0000
13 ptl§17.18 ZAMEE. . | RRE 0.0000 0.0000
14 BL19 LS 0.0000 0.0000 2544521.5310 500023.1573 37.7775 22
15 BR20 Hibiks 0.0000 0.0000 2544519.6409 500027.2745 37.7748 22
16 F21 HiEHE 0.0000 0.0000 2544549.7787 500034.5518 37.8519 23
17 D22 i 0.0000 0.0000 2544547.3702 500034.4494 37.8307 23
18| pt23,24.25 ZEE EE 0.0000 0.0000
1 i1 Count18 + | Q

Figure 7-4-5 Modify the Power Point Library File

2. Data Addition

The user can right-click the [add] button or click the Add button in the lower right corner to add power
points through any line of data in the power point list, select the type in the acquisition type, and enter
the point name and NEZ coordinates.

& pdd Power Point [2_1_2]

Point Type T -

Point Mame |

GroundCode -

Figure 7-4-6 Add Power Point
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3. Data Editing

The user can double-click any line of data in the power point list to enter the power point details page
for editing, and modify the acquisition type, point name, target height, measurement type, antenna and
attribute acquisition.

Power [2_1 2] = X Power [2 1 2] = X
Point Type A = —
EEFEAES #5. F
BEE ERESHEDE
Mame H
GroundCode -
Target H 200000
Paint T —aMEEEE, EEEE W
Measure-Type | Pole(R) - ype = -
- Index 1 -
Antenna IRTE10 -
N: 25445224473 o: 0.0000 - g1y Mame pla
E: 499938.2818 . 0.0000 GroundCode -
MEZ
Z 39,9443 . 0.0000 Target H 2 00000
Station: 0.0000 Offset Distance: 0.0000
Measure-Type | Pole(P) -
Antenna iRTK10 -
IN: 2544519.4172 . 0.0000 BLH
E: 499997 8355 . 0.0000
Z 37.9434 . 0.0000 NEZ
station: 0.0000 Offset Distance: 0.0000
Attribute Collection
Span Type |EJ2E -
Span 220VEESEE o
Ef |0.00000
#6755 |0.00000
HE | 1--1] w7

Figure 7-4-7 Edit Power Point-1 Figure 7-4-8 Add Power Point-2
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7.4.2 Section Point

1. Data Deletion

You can right-click any row of data through the section point list.

® Map ||E Elec[2.1.2] x|
:é Name N E z B L
@ Delete Del
- 2 tsp2 2544532,0000 500024.5750 37,8960 SIS 14:00:00.86293E 37.9738 0.0000 37,5204
= 3 tsp3 25445319127 500026.6345 37.8706 22:58:50.81582N 114:00:00.83525€ 37.0484 0.0000 30,5035
Post Power Point
4 tspd 2544521.2505 500019.4146 37.8795 22:58:50.46051N 114:00:00.68173€ 37.9572 0.0000 31,1555
yir 5 tsp5 2544517.1368 500020.3323 37.8569 22:58:50,33540N 114:00:00.71395E 37.947 0.0000 32,4875
Section Point 6 tsph 2544514,3072 500022.6590 37.8432 22:50:50.24351N 114:00:00.79565E 378N 0.0000 35.3278
o 7 tsp7 2544516.8579 500020.8727 37.8365 22:50:50.32642N 114:00:00.73293E 379143 0.0000 33.0667
PM;LIHE 8 tspd 2544518,1624 500023.7041 37.9622 22:59:50.36383N 114:00:00.83235E 37.9401 0.0000 35.6805
9 tspd 2544517.8396 500020.3821 37.8295 22:50:50.35834N 114:00:00.73347E 37.9073 0.0000 32,9303
! 10 tspld 2544514,5078 500025.6047 37.8227 22:58:50.25003N 114:00:00.89909E 37.9005 0.0000 38,1581
Power Frame 11 tspll 2544516.2763 500024,6029 37.8365 22:58:50.30752N 114:00:00.86391E 37.9143 0.0000 36.8416
12 tspl2 2544519,7065 500023.6400 37.8332 22:50:50.41902N 114:00:00.830108 379110 0.0000 35.4643
13 tspld 25445240773 500016.1706 37.8309 22:58:59.56111N 114:00:00.56782E 37.9087 0.0000 19.2164
14 tspld 2544526.0996 500016.7164 37.8260 22:59:59.62685N 114:00:00.58698E 37.9039 0.0000 178113
15 tspls 25445272915 500020.2199 37.8185 22:50:50.66550N 114:00:00.73108€ 37.8963 0.0000 13.5980
16 tspl 2544528,2763 500021.9310 37.8268 22:59:50,69760N 114:00:00.77009E 37.9047 0.0000 12,1653
M 4|1 /1 F M countis TSPPointstsp - | (O

Figure 7-4-9 Delete Section Point

Click [Delete] to delete data.
2. Data Search

Click the search icon in the lower right corner and enter the point name and description to search the
data.
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® Map || B4 Eleciz1.21 x ‘

:é Name N E z B L H Station Offset Distance

Power Point 1 tspl 2544530.6127 500021.8002 37.9008 22:58:50.77356N 114:00:00.76550E 37.9786 0.0000 34,4987

. 2 tsp2 2544532.0000 500024.5750 373060 22:59:50,81265N 114:00:00.26293E 379738 0.0000 37.5204

«B 3 tsp3 2544531.9127 500026.6345 378706 22:59:59.81582N 114:00:00.93525€ 37.9484 0.0000 39,5035

Post Power Point

a tspd 2544521,2595 500019.4146 37.8795 22:50:59.46051N 114:00:00.68173E 379573 0.0000 31,1555

. 5 tsp5 2544517.1368 500020.3323 37.8569 22:58:59,33549N 114:00:00.71395E 37.9347 0.0000 32.4875

Section Point 6 tspb 2544514,3072 500022.6590 oo ZoossE 379211 0.0000 35.3278

,.,q} Search

o~ 7 tspT 2544516.8579 500020.8727 b3E 379143 0.0000 33.0667
pw'v;r"me ] tspl 2544518.1624 500023.7041 ""“”“f. . SE 37.9401 0.0000 35.6805
9 tsp9 25445172396 500020.2881 Deseription 37.9073 0.0000 32,9302

10 tspl0 2544514.5078 500025.6047 E 37.9005 0.0000 38.1581

Power Frame 1 tspll 2544516.2763 500024.6029 37.9143 0.0000 36.8416
12 tspl2 2544518.7065 500023.6400 37.9110 0.0000 35.4643

13 tspl3 2544524.0773 500016.1706 37.8309 22:59:59.56111N 114:00:00.56782E 37.9087 0.0000 19.2164

14 tspla 2544526.0096 S00016.7164 37.8260 22:59:59.62685N 114:00:00.58698E 0.0000 17.8113

15 tspls 2544527.2015 500020.8199 37.8185 22:59:59.66550N 114:00:00.73108E 37.8963 0.0000 13.5080

16 tspl6 2544528.2763 500021.9310 37.8268 22:59:59.69760N 114:00:00.77009E 37.9047 12.1653

M 4 | /1 ¥ M countis TSPPaoint.stsp leI

Figure 7-4-10 Search Section Point

3. Data Refresh and Modify the Point Library

After data search, click refresh in the lower right corner to display all data.

® Map || B Elec[2.1.2] = |
a_ o - ’
@ Mame N E i B L H Station Offset Distance
Power Point 1 tspl 25445306127 500021.8002 37.8008 22:59:59.77356N 114:00:00.76550E 37.9786 0.0000 34.4987
a o 2 tsp10 2544514.3072 500025.6047 37.8227 22:59:39.25003M 114:00:00.89909E 37.9005 0.0000 38.1581
= 3 tspll 2544516.2763 500024.6029 37.8365 22:59:39.30752M 114:00:00.86391E 37.9143 0.0000 36.8416
Post Power Point
4 tspl2 2544519.7065 500023.6400 37.8332 22:59:50.41902M 114:00:00.83010E 37.9110 0.0000 35.4643
5 tspl3 25445240773 500016.1706 37.8309 22:59:58.56111N 114:00:00.56782E 37.9087 0.0000 18.2164
Section Point & tspl4 2544526.0996 500016.7164 37.8260 22:59:39.62635M 114:00:00.38692E 37.9039 0.0000 17.8113
\/\ T tepl5 2544527.2915 500020.8199 37.8185 22:59:59.66559N 114:00:00.73108E 37.8963 0.0000 13.5980
3 tsp16 2544528.2763 500021.9310 37.8268 22:59:55.69760N 114:00:00.77009E 37.9047 0.0000 12,1653
Power Line
Power Frame
M 4 1 /1 ¢ M counts TSPPointstsp -

Figure 7-4-11 Refresh Section Point
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Modify the point library file in the lower right corner to switch different section point files.

nap || Ed Elec[z 1_2] = |
:é Name N E z B L H Station Offset Distance
Power Point 1 tspl 2544530.6127 500021.8002 37.9008 22:59:58.77356N 114:00:00.76550E 37.9786 0.0000 34.4987
- 2 tsp2 2544532.0000 500024.5750 37.8960 22:59:59.81865N 114:00:00.86293F 37.9738 0.0000 37.5204
= 3 tsp3 2544531.9127 500026.6345 37.8706 22:59:59.81582N 114:00:00.93525E 37.9484 0.0000 29,5035
Post Power Point

4 tspa 2544521.2595 500019.4146 37.8795 22:59:58.4685 1N 114:00:00.68173E 37.9573 0.0000 31.1555
5 tsp3 2544517.1368 500020.3323 37.8569 22:59:59.33549N 114:00:00.71395E 37.9347 0.0000 32.4875
Section Point & tsp6 2544514.3072 500022.6590 37.8432 22:59:56.24351N 114:00:00.79565E 37.9211 0.0000 35.3278
o 7 tsp7 2544516.8579 500020.8727 37.8365 22:59:59.32642N 114:00:00.73293E 37.9143 0.0000 33.0667
pre;'Lme 2 tsp@ 2544518.1624 500023.7041 37.8622 22:59:58.36883N 114:00:00.83235E 37.9401 0.0000 35.6805
El tspd 2544517.8396 500020.8881 37.8295 22:59:59.35834N 114:00:00.73347E 37.3073 0.0000 32.9303
10 tsp10 2544514.5078 500025.6047 37.8227 22:59:59.25003N 114:00:00.89308E 37.9005 0.0000 22,1581
Fower Frame 11 tspl1l 2544516.2763 500024.6029 37.8365 22:59:59.30752N 114:00:00.86391E 37.9143 0.0000 36.8416
12 tsp12 2544519.7065 500023.6400 37.8332 22:59:59.41902N 114:00:00.83010E 37.3110 0.0000 35.4643
13 tsp13 2544524.0773 5000161706 37.8309 22:59:58.56111N 114:00:00.56782E 37.9087 0.0000 19.2164
14 tspl4 2544526.0996 50007167164 37.8260 22:59:58.62685MN 114:00:00.58698E 37.9039 0.0000 17.8113
15 tspl15 2544527.2915 500020.8199 37.8185 22:59:59.66559N 114:00:00.73108E 37.8963 0.0000 13.5980
16 tsp16 2544528.2763 500021.9310 37.8268 22:59:50.69760N 114:00:00.77009E 37.9047 0.0000 12,1653

M <4 [1 1 kM countis Q

Figure 7-4-12 Modify the Section Point Library File

7.4.3 Guide

1. Data Addition and Editing

You can right-click [add] in the auxiliary line list or click the [add] button in the lower right corner, and
enter the starting point coordinates and ending point coordinates to complete the addition of auxiliary
lines.

® Map ||¢ Elec[2_1_2] =

“;é Mame Start Station Length Start Name Start M Start E StartZ Start Attribute End Mame
o

Power Point

a_n
=
Post Power Point
s pdd P
Section Point Start Point End Point
‘/\ Point Name Point Mame
™
Power Line N
E
E
z
z
Power Frame Attribute
Start Station | 0.00000 Attribute
Count:0 PowerLine.pli -

Figure 7-4-13 Add Power Point
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You can double-click any row of data in the auxiliary line list to enter the auxiliary line details page for
editing. You can modify the start point name, start Nez coordinate, start attribute, start mileage, end

point name, end Nez coordinate and end attribute.

Power [2 1 2]

® Map H “7 Elec[2_1_2] = |
";é Name Start Station Length Start Name StartN
-]
a_m
n"%

Post Power Point

Section Point

Power Line

Power Frame

H 4 | 1 F M counti PowerLine.pli -

Output

o Messages(46) Warnings(0) e Errors(0)

[23:26:46] Add Power Line Data [1-2] Successfully

[23:03:11] Elec project file [2_1_2] import successfully

Start Point
Point Mame
M

E

Z

Attribute

Start Station

End Point
Point Mame
]

E

i

Attribute

1

2544500.00000

500000.00000

40.00000

0.00000

2

2544520.00000

500020.00000

52.00000

Figure 7-4-14 Edit Power Point

2. Data Deletion

You can right-click any row of data in the guide line list.
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® Map ||~/' Elec [2.1_2] x|

:é Name Start Station Length Start Name Start N Start E StartZ Start Attribute End Name I

rovervare | 1 | I I I ™ e *
+  Add

«B

Post Power Point

Section Point

Power Line

Power Frame

M 4 |1 /1 ¥ M count PowerLinepli - | -

Figure 7-4-15 Delete Power Line

Click [delete] to delete data.

Modify the lower right corner point library file to switch different guide line files.

® Map || =" Elec[2.1.2] x |
“;é Name Start Station Length Start Name Start N Start £ Start 7 Start Attribute End Name
Power Point 1 1-2 0.0000 28.2843 1 | 25445000000 ©  50DODO.000O 40.0000 2
a_m

o

Post Power Point

Section Point

Power Line

Power Frame

M 4 |1 £1 » M count1 PowerLine.pli - || +

Figure 7-4-16 Modify Power Line Library File
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1. Data Deletion

You can right-click any row of data in the power frame list.

& map H Elec[2_1_2]1 x |
a_n 5
E= Name Type N Station Trun Angle
o
a = 2 =] Tower 2544530.5343 S00017.0234 | Bl 05:07:29.62431
== 3 z1 Tower 2544533.5055 500032.9151 35.5048 0.0000 -74:58:56.07767
Post Power Point
a z2 Rod 2544546.5518 500033.9253 39.9071 0.0000
Section Point
Power Line
Power Frame
1] 4 1 £ # counta PowerFrame.pfp - | -

Figure 7-4-17 Delete Power Frame

Click [Delete] to delete data.

Modify the library file at the lower right corner to switch between different power frame files.

& Map || [Z] Elec[z_1.21 = |
a_mo
K= Mame Type N z Station Trun Angle
o
Power Point 1 n Tower 2544522.4473 35.9443 0.0000
a B 2 12 Tower 2544530.5343 500017.0234 39.9775 0.0000 05:07:29.62431
o 3 ral Tower 2544533.5055 500032.9151 39.9048 0.0000 -74:58:56.07767
Post Power Point
4 72 Rod 2544546.5518 500033.9253 39.9071 0.0000
Section Point
Power Line
Power Frame
M 4 |1 /1 » ¢l counta | PowerFrame.pfp - |+

Figure 7-4-18 Modify Power Frame Library File
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2. Data Addition

Right click the [Add] button or click the [Add] button in the lower right corner to add the power tower,

select the pile position type in the pile position information, input the point name, coordinates and
mileage value and set the parameters.

® Map ||EI Elec[2_1_2] x|
o o .
E’ Name Type N E Z Station Trun Angle
o
2 12 Tower 2544530.5 39.9775 0.0000 05:07:29.62431
ﬂ‘gf W Delete Del
a 3 1 Tower 2544533.5055 300032.9151 39.9042 0.0000 -74:58:56.07767
Post Power Point
4 72 Rod 2544546.5518 500033.9253 39.9071 0.0000
Section Point
v
Power Line
Power Frame
1 £ Count:4 PowerFrame.pfp -

Figure 7-4-19 Add Power Frame

Take the tower as an example: select the type of tower, enter the point name, coordinates, mileage, and
enter the tower base parameters (all entered here are half root open, that is, half the length and width).

There are three types of towers: square tower, rectangular tower and square tower [omnidirectional].
For square tower, the value of half root opening a must be entered, and for rectangular tower, the value
of half root opening a and B must be entered. The value of half root opening must be greater than O.
When it is less than or equal to 0, adding tower will prompt error. If pile feet need to be added, the
included angle can only be less than 45°. Set the included angle between the newly added pile foot line
and the original pile foot line in the ‘Add Power Frame’ edit box.
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B Add Power Frame [2_1_2]
Power Rod
Pile Position Parameter
Point Mame Type Square Tower
M 0.0000 Add Pile Foot | 00:00:0:0.00000
E 0.0000 Half Root a 0. (e
z 0.0000 _
*Mote : the included angle can only be less than
Station 0.00000 45 degree
Add Cancel

Figure 7-4-20 Add Power Frame-power

Take the pole as an example: input the point name, coordinates and mileage, and input the pole
parameters: left width, right width, deflection angle to the ground and call height.

% 7dd Power Frame [2 1 2]

Fower » Rod
File Position Parameter
Point Mame Left Wide 000000
I 00000 Right Wide 0.00000
E 0.0000 Deflectuin Angle |000:00:00.00000
7 PR Angle To Ground | 000:00:00.00000
. Call High [ILL LT
Station 0.00000 '9
Add Cancel

3. Data Editing

Figure 7-4-21 Add Power Frame-rod

You can double-click any row of data in the auxiliary line list to enter the auxiliary line details page for
editing, and you can modify the tower type, pile position and parameter data.
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® map || A Elecrz121 x | Power [2_1_2] = X
";é Name Type N E z Station Tn Power ) Rod
o .
Power Point 1 " Tower 25445224473 499982.2813 39.0443 0.0000 Pile Position
=] N 2544530.53430
3 71 Tower 2544533.5055 500032.9151 39.9043 0.0000 -74:5
Post Power Point E 500017.02340
4 prl Rod 25445465518 500033.9253 39.9071 0.0000
z 39.97750
= Station 0.00000
Section Point
Parameter
\/\ Type Rectangle Tower -
Power Line Add Pile Foot | 40:00:00.06171 )

Half Roota | 10.00000

Half Rootb | 10.00000
Power Frame

*Mote : the included angle can only be lesz than 45
degree

M 4 )1 /1 M countd PowerFrame.pfp  ~| -+

Output -

o Messages(46) Warnings({0? ° Errors(0)

[23:26:46] Add Power Line Data [1-2] Successfully

[23:03:11] Elec project file [2_1_2] import successfully

Figure 7-4-22 Edit Power Frame

7.5 Elec Point Processing

Note: At present, only power point data processing in Dao Heng format is supported.

1. Automatic Search Path

The automatic search path is that the software automatically sorts the path according to the imported
data. The path includes all piles on the plan. The shortest line from the starting pile to the ending pile is
preferred, and the line angle does not exceed 120 degrees.
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& putomatic Search Path [2_1 2]

Start Pole " -

End Paole F21 -

Reverse(Reverse Search)
Automatic Search Path
1. The path cantainz all the piles on the plan

2. Choose the shaortest route from the start pile to the
3. The line Angle should not exceed 120 degrees

Automatic Search Path

Figure 7-5-1 Automatic Search Path

Click the [automatic search path] icon in the menu bar to pop up the automatic search path window,
select the start pile and end pile, set the automatic search path, and then pop up the prompt box for
successful search after the software search, and calculate the path length. After clicking [OK], you can
see the automatically searched paths on the map and sort them manually according to the actual
situation.
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Power Manual ExportOrg ExportCog
‘Frame Search Path
nt

Data Transfer
%) Map

Automatic Search Path

1. The path

ntains all the pil
2. Ch

3. The line Angle

o Automatic search path is succ

ssful, the path is 62

Figure 7-5-2 Automatic Search Path Result

Figure 7-5-3 Automatic Search Path Result
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When automatically searching the path, a prompt box will pop up if the mileage is negative. Click [OK]
to delete the point, and click [Cancel] to keep it.

A% HBC >

o Detection to point [C3] of station is less 0, delete it?

oK Cancel

Figure 7-5-4 Delete the Point of Negative Mileage

After the software searches, the points in the list will be renamed according to the order of the path, and
the interval of each point can be viewed in the ‘Range’ column.

[® Moo [ Becizra x|
:ﬁ Name Origin Name | Collection Type | Across Things Station Offset Distance N 3 z B L H Fore Section Point Back Section Paint | Range
Power Point 1 n i HE - 00000 00000 2585224473 4999832818 39,0443 22:50:50.50812N | 113:50:59.58852E 309458 -
o s 2 1 R4 RRS - 62126 -4.9400 25445193746 | 4999956002 37.9012 22:59:50.40823N | 113:59:59.84550F 379027 -z
-8 3 2 pts — SN . 220vRNEE 83759 -5.5045 2584519.4172 499997.8355 37.9434 22:50:59.40962N | 113:59:50.92399E 379449 n-2
Post Power Point

4 3 pt6. — B, L. - g 116804 -54125 25445204008 5000009916 37.9352 22:59:56.44150N | 114:00:00.03482E 37.8367 n-e

5 2 2 HE - 208576 0.0000 2585305343 500017.0234 39.9775 22:59:59.7TI0IN | 114:00:00.59776E 399791 -
Section Point 6 4 pt7 BEMENLE, . 200 323612 1.1880 25845323560 | 500019.1116 37.8808 22:5¢:59.83023N | 114:00:00.67109E 378923 naz
T 5 pt17 =& . A-EE 33.0001 -5.1656 2585264129 | 500021.4475 37.8067 22:50:59.63703N | 114:0000.75311E 378083 ptl6 niz

4 H 6 BL1Y i 33.3237 -10.3281 2585215310 | 5000231573 37T 22:50:50.47833N | 114:00:00.81315€ 37,7790 ni
Fowerkne H 7 ptis =& . A-EE 351823 -8.2742 255240116 500024.3901 37.7976 22:50:59.55897N | 114:00:00.85644F 377992 pt17 ptl6 niz
10 8 pt2 FEMEAE, . 220V 36.1861 22034 25845344560 5000224941 37.0032 22:50:50.80840N | 114:00:00.78086E 379047 pt7 ni

" 9 BR2D Hita - 36.7751 -13.2627 2544519.6400 500027.2745 TR 22:5¢:50.41689N | 114:00:00.95772E 37.7763 -2

iF n pto EE3 37.324 06423 2585331747 | 500024.0361 37.8747 22:50:59.85684N | 114:00:00.88401E 378763 ni

13 11 ptl6 PR 30.0555 -6.1861 25M507.0707 | 500027.5530 37.8380 22:59:58.65841N | 114:00:00.96750E 378395 naz

14 2 ptio FSNES. 3. .. EE3 403044 24717 25845309845 | 5000277491 37.8577 22:50:59.78564N | 114:00:00.97439E 378593 pto ni

15 13 pt15 ZSMER I 220V 4L 40.7456 -7.9488 25445258316 500029.6573 37.8281 22:58:58.61813N | 114:00:01.04139E 37.8206 pt1d pt13 n-2

1 1 pt14 SEENE 20N 416114 -45773 2585203116 5000295776 37.8164 22:50:59.73126N | 114:00:01.03859E 378179 pti3 niz

g 15 ptl1 PSS, 1. .. 53R 44,1261 14542 2544332.9091 500031.1524 37.8560 22:50:50.85113N | 114:00:01.00380E 373575 ni

18 1 pt12 NS, AL, . A-EE 458759 -0.4564 2585344335 | 5000325665 37.8828 22:50:59.89776N | 114:00:01.14355E 378844 ptil niz

12 17 pti3 ZaMENE 2204 45,0456 -3.4571 25843315641 5000334473 37.8515 22:50:50.80448N | 114:00:01.17443E 373531 ni

7 71 7ie - ARNMUT Ao WAUSITES | Sna7 0151 2 onn 22-50-50 AKTSON | 114-0111 15570 20 002 "

Figure 7-5-5 Post Power Point List

2. Manually Arrange Paths

The manual arrangement path is a supplement to the automatic arrangement. If some points in the
automatic arrangement path do not meet the actual requirements, they need to be adjusted manually.
Click the ‘manual arrangement path’ icon in the menu bar to pop up the manual arrangement path
window. In the pop-up current path list, the points with a corner greater than 90 degrees will be
highlighted and adjusted by moving up or down until the requirements are met.
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N O oS [ - &=

Power  Configure Auto Search Manual ExportOrg ExportCog
Path earch Path
Function Data Transfer

Current Search Path(¥ou can sort manually by moving up and down)

Name N E Pile Distance
n 2344522,4473 499938.2818
2 2544546.5518 500033.9253 51.6174

12 2544530.5343 500017.0234 23.2859 i

il 2544533.5055 500032.9151 16,1671

F21 25445497787 500034.5518 16.3553

107.4257

Move Up Move Down Cancel

Figure 7-5-6 Manual Search Path

Figure 7-5-7 Manual Search Path Result
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7.6 Export

1. Export OOG

To export OOG format, mileage values of all power points need to be calculated. After the file is imported,
use path sorting, and use the method of ‘automatic search path’ and ‘manual arrangement path’. After
the path search is successful, ensure that the mileage is correct and export the OOG file.

If there is no j-pile or the coordinates of j-pile are wrong, you need to edit j-pile. After editing, you need
to re sort the path, check the ‘mileage’ column of the list to ensure that the mileage of all power points
is processed, and then you can export OOG format files.

After successful export, a *. oog file.

'-i) Map ] x

M Automatic Search Path [2_1_2]

Start Pole |11
End Pole F21

Reverse(Reverse Search)

Automatic Search Path

1. The path contains all the piles on the plan

2. Choose the shortest route from the start pile to the
3. The line Angle should not exceed 120 degrees

Automatic Search Path

Figure 7-6-1 Automatic Search Path
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# ™ap =] x

.ﬂ' Manual Search Path [2_1_2]

Current Search Path(You can sort manually by moving up and down)

Mame M

25445224473

2544530.5343

2544533.5055

2544546,5518

2544545,7787

E

499938.2818

500017.0234

500032.9151

500033.9253

500034.5518

Pile Distance

20.8576

161671

13.0854

3.2872

62.3972

-05:07:29.6243

Move Up Move Down

Cancel

Figure 7-6-2 Manual Search Path
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e o o BB

Power Configure Auto Search Manual ExportOrg |ExportQog
Frame Path Search Path

Function Data Transfer
¥ Map e X

Figure 7-6-3 ExportOog

The exported OOG format file can be opened using Dao Heng SLCAD software.
2. Export ORG

Section points can be exported and can be exported as Dao Heng section files (*. ORG).
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BENEE
Power Configure Auto Search Manual ExportOrg |ExportCog
ntFrame FE:tcthion Fearch Path Diata Transfer
® Map ||E Elec[2.1.2] x|
:é Name N E z B L H Station
Power Point 1 tsp1 2544530.6127 500021.8002 37.9008 22:5%:59.77356N 114:00:00.76550E 37.9023 0.0000
. 2 tsp2 25445320000 500024.5750 37.8960 22:50:50.81865N 114:00:00.86293E 37.8975 0.0000
= 3 tspd 25445319127 500026.6345 37.8706 22:50:50.81582N 114:00:00.93525E 37.8721 0.0000
Post Power Point
1 tspd 25445212595 500019.4146 37.8795 22:59:50.46951N 114:00:00.68173E 37.8810 0.0000
5 tsp5 2544517.1368 500020.3323 37.8569 22:5%:50.33549N 114:00:00.71395E 37.8584 0.0000
Section Point & tspb 2544514.3072 500022.6590 37.8432 22:50:50.24351N 114:00:00.79565E 37.8448 0.0000
N 7 tspT 2544516.8579 500020.8727 37.8365 22:50:50.32642N 114:00:00.73293E 37.8380 0.0000
Pou;;Li . g tspd 2544513.1624 500023.7041 37.8622 22:59:50.36883N 114:00:00.83235E 37.8638 0.0000
9 tspd 2544517.83% 500020.3281 37.8205 22:5%:50.35834N 114:00:00.73347E 37.8310 0.0000
10 tspld 2544514.5078 500025.6047 37.8227 22:59:50.25003N 114:00:00.89900E 37.8242 0.0000
Power Frame 11 tspll 2544516.2763 500024.6029 37.8365 22:59:50.30752N 114:00:00.86391E 37.8380 0.0000
12 tspl2 25445197065 500023.6400 37.8332 22:59:50.41902N 114:00:00.83010E 37.8347 0.0000
13 tspl3 25445240773 500016.1706 37.8309 22:5%:59.56111N 114:00:00.56782E 37.8324 0.0000
14| tspld 2544526.0096 5000167164 37.8260 22:50:50.62685N 114:00:00.58698E 37.8276 0.0000
15 tspl5 25445272915 500020.8199 37.8185 22:50:50.66550N 114:00:00.73108E 37.8200 0.0000
16 tspl 25445282763 5000219310 37.8268 22:59:50.69760N 114:00:00.77009E 37.8284 0.0000

Figure 7-6-4 ExportOrg

The exported file can be opened normally with SLCAD software, that is, the org format is exported

successfully.

H» TSPFileExportWidget

File |org_121000

FilePath '.C:.r'Usersfzhdg ps/Documents/HBC/Out

Horizontal Scale | 1.200

|v|

1:200 -

Vertical Scale

o

Show fine millimeter style
ABCD four feet in the same picture

Multiplication factor |0.707

D'H Cross File(*.org) -

Figure 7-6-5 Export
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Chapter 8

Total Station

This chapter contains:
-Open

-Save

-Save As

-Attribution Configuration
-Tolerance Calculations
-Data

-Parity Report
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8.1 Open

1.Total Station Module Main Interface

After completing the HBC project creation, click the [Import] button at the top to import the total station
data file or click the sidebar [Project Management]->[Import Data File] and the interface is as follows.

Hi-Target Business Center

HBC Project GMNSS RTK Elec Total Station Road Design DT Tools Support
— ] )
i hE &©o o< B &
Open  Save Save Mew Import Download Upload Center Essential Coordinate Parameters
LY - = A Informat-_%tn_ system Calculation
Praject Dz Attribute (ITyTastaly

GM55 Files k
ETK Project File

=
Proj | =

roject management ©
sl Elec project File
=
B
~

T New Data Files | Total Station Files I

Road Design Files

*Import Data Files DTM Files

Figure 8-1-1 Total Station Files
2.0pen Existing Total Station Data

Click the sidebar [Project Management] under the [Import Data File] button or the top bar [Import Data
File], import [Total Station Data File], select the total station data storage path, double-click the
corresponding file with the mouse or click the file and click [OK], after the success of the open software
at the bottom of the information column prompt to open successful information. (Current software
support to open the 'Hi-target total station data file(*.htf,*.txt)' 'Kesha traverse file (*. IN2)' '‘coordinate
data point file(*.dat)").

A* Import Total Station File x
Y & » This PC » Desktop » zhuhstest » w | search zhuhs.test =
Organize Mew folder == - (In | o
L Mame Date modified Type Size ™
# Chuick access
B Deskt 1 B/25,/2021 11:00 PM File folder
eskto o
P Twes 252021 1:39 AM File folder
¥ Downloads  # 2-0-0 8/2020 11:16 PM  File folde
*=| Documents D 11/2/2001 2-00 PM File folder
= Pictures o ki 117320271 3:10 PMA File folder
1 0628rtk File folder
212 1125 4 C File folde
e 11111 7/27/2021 Filefelde
‘aogao
bacgao B 2 File folde:
zhuhs.test
B0 471472021 1010 PM File folder
& OneDrive c 11/3/2021 3:26 PM File folder
nss 7/23/2021 12:20 AM  File folde
Bl This PC | . . . .
hdrm 20,2027 1:08 AR File folder L
I Desktop w 4 >
File narme: || v Hi-Target Total Station Data File ~
Import I Cancel

Figure 8-1-2 Import Total Station Data File
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3.View Total Station Data

Switch and click [network point data], [observation point data], [coordinate point data] respectively to
view the open total station data.

[coordinate point data] data can only be displayed after adjustment calculation. See 7.5 summary for
details of adjustment calculation.

"E) . Ef Total Station Data[Traverse] x.
E‘i Point Name Mark Instrument Height/Prismatic Height Horizontal Angle Vertical Angle Slant Distance Horiz
Metwork Shape Data 1 Al Station Paoint 0.0000
2 AS Prizm Point 0.0000 00:00:00.0000 90-06:08.0000
@ 3 A3 Prism Point 0.0000 53:19:09.0000 90:06:08.0000
Observation Data
4 A2 Prism Point 0.0000 100:15:01.1900 270:06:08.0000
X 5 a2 Prism Point 0.0000 280:15:01.1900 270:06:08.0000
Coord Point [ A3 Prism Point 0.0000 233:19:09.0000 90:06:08.0000
7 A3 Prism Point 0.0000 180:00:00.0000 90-06:08.0000
8 A2 Station Point 0.0000
9 a1 Prism Point 0.0000 00:00:00.0000 90-06:08.0000
10 Al Prism Point 0.0000 94:1%:33.8100 90-06:08.0000
1 A3 Prism Point 0.0000 274:15:33.8100 90:06:08.0000
12 Al Prism Point 0.0000 120:00:00.0000 90:06:08.0000
13 a3 Station Point 0.0000
14 A2 Prism Point 0.0000 00:00:00.0000 90:06:08.0000
15 al Prism Point QL0000 38:48:34,0000 90:06:08,0000
16 A5 Prism Point 0.0000 B4:14:14.1900 90:06:08.0000
17 ad Prism Point 00000 148:36:34.0500 90-06:08,0000
18 A4 Prism Point 0.0000 328:36:34.0500 90-06:08.0000
19 A3 Prism Point 00000 26:4:14:14.1900 90:06:08,0000
K <« 71 0 M Count33

Figure 8-1-3 View Total Station Data

8.2 Save

1.Execute Save

After finishing editing the total station data, click the [Save] button under the top column, the software
will save the current total station data content to the path where the total station data is located, and at
the bottom of the information column to indicate the information about the successful saving.
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HBC Project  GNSS  RTK  Elec  Total Station  Road Design DM Tools Support Lein B @ B &
5 - =1 =1
AR & ¢ | B yv8 &
S Configuration Adjustment Tr:vrrsr Coord Report Export
TatalStation Data Trawerse Adjust i nE"Jrht. part Exh "
Project management = B M I Total Station Data[Traverss]
™ New Data Files g Paint Mame Iark Instrument Height/Prismatic Height Harizontal Angle Vertical Angle Siant Distance Horiz
. Metwork Shape Data 1 Al Station Point 0.0000
2 Import Data Files
2 as Prism Point 0.0000 00:00:00.0000 90:06:08.0000
£ Total Statien =]
3 A3 Prism Point 0.0000 53:1%:09.0000 90:05:08.0000
Observation Data
4 a2 Priem Paint 0.0000 100:15:01.1900 270:06:08.0000
o, 5 Az Prism Point 0.0000 280:15:01.1900 270:06:08.0000
Coord Point 3 A3 Prism Paint 0.0000 233:18:00.0000 90:06:08.0000
As Prism Point 0.0000 180:00:00.0000 90:06:02.0000
] A2 Station Paint 0.0000
9 A1 Prism Point 0.0000 00:00:00.0000 90:06:08.0000
10 a3 Prism Point 0.0000 04:15:33.8100 90:06:08.0000
n A3 Prism Point 0.0000 Z74:15:33.8100 90:05:08.0000
12 A1 Prism Point 0.0000 180:00:-00.0000 90:06:08.0000
13 Az Station Point 0.0000
14 A2 Prism Point 0.0000 00:00:00.0000 90:06:08.0000
15 Al Prism Point 0.0000 38:48:34.0000 90:06:02.0000
16 as Prism Point 0.0000 £4:14:14.1900 90:05:08.0000
17 Ad Prism Point 0.0000 148:36:34.0500 90:06:08.0000
18 a4 Prism Point 0.0000 328:36:34 0500 90:05:08.0000
19 As Prism Point 264:14:14.1900 90:06:08.0000
H 4|1 f#1 kM Count:33a
Output - X
B Messagess3) warningsio € Errorsio)
Layer Manager F % | 23:44:44] Open HBC Project Successfully
Total Station e

Figure 8-2-1 Execute Save
8.3 Save As

1.Execute Save As

After finishing editing the total station data, click the [Save As] button under the top bar, select the path
and corresponding file name you want to save in the pop-up path selection box, and click [Save As]:It
can be saved as Hi-target total station data file (*. txt) and Kesha traverse file (*. IN2) format.
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A% [ZHD_Triangulation_Data] Save As =
» ThisPC » Documents » HBEC » Out » ~ Search Out
<] P
Organize » New folder =z (7]
~
[ Desktop * " MName Date modified Type Size ~
¥ Downloads  # 1209BLH File folder
Documents E 20 Text Document 34 KB
[&=] Pictures - [ 2.06¢ Text Document 20KB
1 E 111 10/30/2020 1:32 AM  Text Document 29KB
baogao D 123 7/23/2021 3:05PM  Text Document 1KB
Out D 1030 20 1:28 AM  Text Document 29 KB
D 1104-2.0 020 11:40 PM  Text Document 3 KB
huhs.test
shuhste E 1104-85 /3/2020 11:42 PM  Text Document 29KB
@ OneDrive D B51 11/2/2020 7:54 PM Text Docurment 18 KB
o [E| ParamComputer122201 12/22/2020 1:43 AM  Text Document 1KB
= This PC ] te_o70900 7/9/202112:05AM  Text Documnent 3KB
I Desktop [ te_070900c Text Document 1KB
= Documents | tet_070000test Text Document 1KEB
AL nrwnlnads ¥ Bl 07nonntest? Text Nacument 1 KR N
File name: ~
Save as type: | Hi-Target Total Station Data File(*.bd) ~
Hi-Target Total Station Data Fi
Cosa Data File(*.IN2)
+ Hide Folders

Figure 8-3-1 Execute Save As

2.Save Data Separately

After saving the data, a file appears in the corresponding path, and the software prompts that the save
was successful.

& surface Point T:

& Map ”D: GNSS Data X”@ RTK [RTKO1] XHH x

Q @ o

N
L 38.7269m
E
Qutput » %
O Messages(s) Warnings(?) @ Errers(0)

‘otal Station File [: 3 Station.bat] As Successfully

[14:23:48] Road [road01] - Add Side-section Parameters Data Successfully
Output Profile View Cross Section View Side-section View Side Param Preview

Current Layout: Merge Layout  Scale Coordinate: N=2542:

Figure 8-3-2 Save Data Separately
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8.4 Property Configuration

1.Attribute Configuration Interface

After opening the total station data, the user can trigger into the property configuration interface via the
[Property Configuration] button on the top bar.

L - Hi-Target Business Center

HBC Project GNSS RTK  Elec  Total Station  Road Design DTM Tools Support

o S B v B B

Save  Save Configuration| Adjustment  Traverse Coord Report Export
As Paint Point Report
TotalStation Data Traverse Adjust Data and Report Export

Figure 8-4-1 Attribute Configuration Interface

2.Configuring With Parity

After entering the attribute configuration interface, users can configure the parameters related to parity,
as shown below, after modification, click [OK] to take effect.

B Traverse Adjustment Configuration

Adjustment Parameters
Mean Square Error of Angle: 2
Fixed Error of Side Length{mm): 3

Proportional Error of Side Length (ppm): |3

Side Length Weight Formula: A+B*S -
Observed Data Adjust: Plane + Height -
Atmospheric Refraction Coefficient: 0.16

Draw MNetwork Shape

OK Cancel

Figure 8-4-2 Configuring With Parity
8.5 Tolerance Calculations

1.Calculation

After finishing the wire data import editing and leveling configuration, users can trigger the software to
calculate via the [leveling calculation] button on the top bar.
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ec  TotalStation  Road Design  DTM  Tools  Suppoert gn 2 @ B &

HBC Project  GNSS RTK  El
- = I TR =1
BB &[4 B % &5
Save Save Configuration Adjustment Tl&tl‘&t Eﬁﬁl{i Report
TotalStation Data Traverse Adjust "Bita and Report
Project management = x | |® [2 Total Station Data(Traverse] X
M New Data Files @ Point Name Mark Instrument Height/Prismatic Height Horizontal Angle Vertical Angle Slant Distance Horiz
. Metwork Shape Data 1 Al Station Point 0.0000
& Import Data Files
2 AS Prism Paint 0.0000 00:00:00.0000 90:06:08.0000
£ Total Station @
3 A3 Prism Point 0.0000 53:19:09.0000 90:06:08.0000
Observation Data
4 Az Prism Paint 0.0000 100:15:01,1900 270:06:08.0000
= 5 A2 Prism Point 0.0000 280:15:01.1900 270:06:08.0000
Coord Point 5 A3 Prism Point 0.0000 233:12:09,0000 90:06:08.0000
7 AS Prism Point 0.0000 180:00:00.0000 90:06:08.0000
E az Station Point 0.0000
9 Al Prism Point 0.0000 00:00:00.0000 90:06:08.0000
10 a3 Prism Point 0.0000 94:15:33.8100 90:06:08.0000
1 A3 Prism Paint 0.0000 274:15:33.8100 90:06:08.0000
12 a1 Prism Point 0.0000 180:00:00.0000 90:06:08.0000
13 A2 Station Point 0.0000
i a2 Prism Point 0.0000 00:00:00.0000 90:06:08.0000
15 Al Prism Paint 0.0000 38:48:34.0000 90:06:08.0000
6 A5 Prism Paint 0.0000 B4:14:14.1900 90:06:08.0000
17 A4 Prism Paint 0.0000 142:36:34,0500 90:06:08.0000
8 Al Prism Point 0.0000 328:36:34.0500 90:06:08.0000
19 AS Prism Paint 0.0000 264:14:14,1900 90:06:08.0000
M 4 1 » M countss

Figure 8-5-1 Calculation

2.Results

After the software finishes calculating the level difference, the main interface pops up the following
calculation results, the user can slide to view it.
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Hi-Target Busil

HBC Project  GNSS RTK  Elec | Total Station | Road Design DTM  Tools Support ein A @ B &
e ¢ B W& =
Save Save Configuration Adjustment Traverse Coord Report Export
TotalStation Bata Traverse Adjust POiBLta andHeport Bebont
Project management = X L] & > || Report[Traverse] >
= New Data Files Approximate Coordinate
1D Point Name X(m) Y{m)
import Data Files 1 Al 2542711.8035 434895 6678
2 A2 2542930 6726 4347603829
B Total Station 3 A3 2542792 3651 434494 2565
4 Ad 2542506 2121 434321 3000
5 A5 2545514 4637 434676 2758
Adjustment Table of Direction Value
. . . Correction . Mean square
1D SIaI}Dn ObSE,NE Direction Direction The Aﬂm,um Angle Error | Side Length | error u?side
Point | d Point Value of Direction
Value length
1 Al A5 0:0:0.00 0.0021 228:1:44.75 0.0032 295.0862 0.0000
2 Al A3 53:19:9.00 -0.0014 281:20:53.75 0.0031 409.4156 0.0000
3 Al A2 100:15:1.19 -0.0007 328:16:45.94 0.0000 257.3047 0.0000
4 AZ Al 0:0:0.00 0.0007 148:16:45.94 0.0000 257.3047 0.0000
5 AZ A3 94:15:33.81 -0.0007 242:32:19.75 0.0030 299.9203 0.0000
6 A3 A2 0:0:0.00 0.0007 62:32:19.75 0.0030 299.9203 0.0000
7 A3 Al 38:48:34.00 0.0014 101:20:53.75 0.0031 409.4156 0.0000
8 A3 A5 84:14:14.19 -0.0014 146:46:33.93 0.0035 332.2050 0.0000
2 A3 Ad 148:36:34.05 -0.0007 211:8:53.80 0.0037 334.3566 0.0000
10 Ad A3 0:0:0.00 0.0007 31:8:53.80 0.0037 334.3566 0.0000
11 Ad A5 57:31:12.23 -0.0007 88:40:6.02 0.0039 355.0626 0.0000
12 AL Ad 0:0:0.00 0.0007 268:40:6.02 0.0039 3565.0626 0.0000
13 AL A3 58:6:27.91 0.0014 326:46:33.93 0.0035 332.2050 0.0000
14 AL Al 139:21:38.73 -0.0021 48:1:44.75 0.0032 295.0862 0.0000
Error Ellipse
[ ID [ PointName [ Major Axis [ MinorAxis | Azimuth |
| A3 | 0.0000 | 0.0000 | 65:37:20.91 |
—= T — T = annn Exro = m e
Qutput - X
© Messages(sT) Warnings(0) @ Errors(0)
Adjustment Successfully
Layer Manager * > || 123:42:351 Onen HRC Proiect Successfull

Figure 8-5-2 Calculation
3.Map Display

Before the adjustment calculation, the software draws the graph according to the NEZ coordinates of
the survey station and the NEZ coordinates of the prism point of the observation point data (the survey
station is displayed as a small flag on the map, and the prism point is displayed as an ordinary point on

the map).

Figure 8-5-3 Map Display
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After the software performs adjustment calculation, draw the graph according to the coordinate point

data (the survey site is displayed as a small flag on the map, and the prism point is displayed as an
ordinary point on the map).

Figure 8-5-4 Map Display

8.6 Data

1.Data Support

The data types supported by the current software total station module to open are: 'Hi-target total station
data file(*.htf,*.txt)’ 'Kesha traverse file (*. IN2)'. Coordinate data point file(*.dat)’. Users open the
corresponding data, through the top [wire point] [coordinate point] and side bar [network point data] [wire
point data] [coordinate point data] button to switch to view: (IN2 data open only network point data).
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- o b3

Hi-Target Business

ec  TotalStation  Rood Design  DTM  Tools  Support woin 2 @ B &

HBC  Project  GNSS  RTK  El
.. [=
o &€& 4 B Y8 &
Save Save  Configuration Adjustment Traverse Coord Repart  Export
N i oirg Report
Totalstation Diata Trawerse Adjust Ciats and Repart Export
Project management * X M || Bl Total Station Data[Traverse] <
™ Mew Data Files @ Point Mame Hark Instrument Height/Prismatic Height Horizantal Angle Vertical Angle Slant Distance Heriz
. Metwork Shape Data 1 a1 Station Point 0.0000
= Import Data Files
2 A5 Prism Point 0.0000 00:00:00.0000 90-06:08.0000
> & Total Station Eé!
3 A Prism Paint 0.0000 53:1%09.0000 90:06:08,0000
Observation Data
4 A Prism Peint 0.0000 10015011900 2T:0&08.0000
.‘.'. 5 Al Prism Point 0.0000 2801 5:01.1900 206080000
Coord Point 6 A3 Prism Paoint 0.0000 232:1%:09.0000 90-06:08.0000
7 AS Prism Point 0.0000 180:00:00.0000 0-06:08.0000
g AZ Station Point 0.0000
g Al Prism Point 0.0000 00:00:00.0000 G0-06:08.0000
m A3 Prism Peint 00000 94153338100 B0:0G:08,0000
il A3 Prism Point 0.0000 27415338100 0:06:08.0000
12 Al Prism Point 0.0000 180:00:00.0000 90:06:08.0000
13 A3 Station Point 0.0000
14 A2 Prism Point 0.0000 00:00:00.0000 90:06:08.0000
135 Al Prism Point 0.0000 38:48:34.0000 90-06:08.0000
Ll A5 Prism Point 00000 B41414.1900 F0:06:08,0000
17 Ad Prism Paint 0.0000 148:36:34.0500 S0:06:08.0000
18 Ad Prism Paint 0.0000 328:36:34.0500 90-06:08.0000
19 A5 Prigm Paint 0.0000 264:14:14.1900 0:06:08.0000
M 4 /1 M Count:33
Output - X
0 MessagessT) Warningsili ErrersiD)
o
Layer Manager % || [23:48:35] Open HEC Project Successfully
Total Station tammein s e e

Figure 8-6-1 Data Support

8.6.1 Coordinate Points

1.Data Deletion

Users can right mouse click on any row of data via a list of coordinates.
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[® | %, Total Station Data[Traverse] X
Eé me Legend Description E
T Delete Del

2 2542930.672 -

g 3 A3 2542792.3651 434404.2565 0.0000
Observation Data

4 A4 2542506.2121 4343213090 0.0000

P 5 A5 25425144637 434676.2758 0.0000

Coord Point

M 4 f1 ¢ M counts

Figure 8-6-2 Data Deletion

Click [delete] to delete data; Or select coordinate point data in the map and delete it through the right-
click menu.

Click the [Find] button to enter a point name and description to find the data.
2.Data Editing

Users can trigger access to the right side of the details screen by left-clicking on any line in the list of
coordinates.
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L2 " Total Statien Data[Traverse] x| Coord Point Property [Traverse] = X
@ Name Legend Description N E 7 peint 1t .
o ame A
Network Shape Data 1 Legend Description
2 A2 2542930.6726 434760,3829 0.0000 " .
= 3 A2 25427923651 4344842565 D.0000 e T
Observation Data
4 Ad 2342506.2121 434321.3090 0.0000 z 0.00000
_Q.-. 5 AS 2542514.4637 434676.2T58 0.0000
iCoord Point
H 4 )1 f1 ¥ M Counts
OQutput ® X
O Messages(sT) Warningsio) € Ervorsi0)
] Adjustrnent Successtully
[23:48:35] Open HEC Preject Successfully Apply

Figure 8-6-3 Data Editing

In the details screen, users can edit the point nme, description, N, E, Z, and then click [OK] below to
complete the update.

8.6.2 Guidepoints

1.Data Censoring (Observational Data)

Users can right-click on any row of data in the list of observations.




“:” H"TarQEt Hi-Target Business Center User Manual

® Map . [ Total Station Data[Traverse] x .
E Point Name Mark Instrument Height/Prismatic Height Horizontal Angle Vertical Angle Slant Distance
Network Shape Data | 1 @_-

2 A5 Prism Point 0.0000 00:00:00.0000 90:06:08.0000

@ 3 A3 Prism Point 0.0000 53:19:09.0000 90:06:08.0000

Observation Data

4 A2 Prism Point 0.0000 100:15:01.1900 270:06:08.0000

..-.'. 5 A2 Prism Point 0.0000 280:15:01.1900 270:06:08.0000

Coord Point ] A3 Prism Point 0.0000 233:19:09.0000 90:06:08.0000

7 A5 Prism Point 0.0000 180:00:00.0000 90:06:08.0000
8 A2 Station Point 0.0000
9 Al Prism Point 0.0000 00:00:00.0000 90:06:08.0000
10 A3 Prism Point 0.0000 94:15:33.8100 $0:06:08.0000
1 A3 Prism Point 0.0000 274:15:33.8100 90:06:08.0000
12 Al Prism Point 0.0000 180:00:00.0000 90:06:08.0000
13 A3 Station Point 0.0000
14 A2 Prism Paint 0.0000 00:00:00.0000 90:06:08.0000
135 Al Prism Point 0.0000 38:48:34.0000 90:06:08.0000
16 A5 Prism Point 0.0000 B4:14:14.1900 90:06:08.0000
17 Ad Prism Point 0.0000 148:36:34.0500 90:06:08.0000
18 Ad Prism Point 0.0000 328:36:34.0500 90:06:08.0000
19 A5 Prism Point 0.0000 264:14:14.1900 90:06:08.0000
M 4 |1 /1 b M Count33

Figure 8-6-4 Data Censoring

Click [delete] to delete data; Or select the observation point data in the map and delete it through the
right-click menu.

Click the [Find] button to enter a point name and description to find the data.
2.Data Editing

Users can click on any row of the list of observations with the left mouse button to trigger access to the
right side of the details screen.

Observed Point Property [SaveAsTotalStation] =

Point Name AZ

Mark Prism Paint

Prismatic Height 0.00000

Horizontal Angle | 100:15:01.19000 [ x ]
Vertical Angle 270:06:08.00000 Q

slanting Distance | 0.00000

Horizontal Distance |0,00000

Figure 8-6-5 Data Editing
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® Map |? Total Station Data[Traverse] X Observed Point Property [Traverse] = X
E% . Point Name Mark Instrument Height/Prismatic Height Horizont: Paint Name Al
MNetwork Shape Data 1 A Station Point 0.0000 Mark Station Point

2 A5 Prisrn Point 0.0000 00:00:0C Instrument Height | 0.00000

= 3 A3 Prism Point 0.0000 53:19:0¢ Horzontal Angle

Observation Data _ Vertical Angle

4 A2 Prism Point 0.0000 100:15:0
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1 A3 Prism Point 0.0000 2T4:15:3
12 A1 Prize Point 0.0000 180:00:0
13 A3 Station Point 0.0000
14 A2 Prizm Point 0.0000 00:00-0C
15 A1 Prisrm Point 0.0000 38:48:32
16 A5 Prism Point 0.0000 1404
17 Ad Prizrm Point 0.0000 148:36:3
18 Ad Prism Point 0.0000 328:36:3-
19 A5 Prism Point 0.0000 264141
M 4 /1 % M Count3s
Output = X
T © Messagessn) Wamings(o) €@ Errors(o)
Adjustment Successfully
[22:42:35] Open HBC Project Successfully oty

Figure 8-6-6 Data Editing

In the details interface, you can edit the point name, known point coordinates for users of the
measurement site; for prismatic points, you can edit the point name, horizontal angle, vertical angle,
slope, and click [OK] below to complete the update.

8.7 Parity Report

1.Report Preview

After the wire data is calculated, the software automatically jumps to the value of the report preview
interface is as follows, you can also manually click on the top column [report] to bring up the view.
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Road Design  DTM  Tools  Support wgn A @ BH &

BB =& ¢ B + 582 2

Save Save  Configuration Adjustment Traverse Coord Report  Export

HBC Project  GNSS RTK  Elec  Total Station

TotalStation Ema Traverse Adjust PDIBIKELE aaudmklepon %S 8¥
Project management + X & wmap |j ToR FEation DessiTTave X||= Report[Traverss] 3
[ New Data Files Approximate Coordinate
1D Point Name X(m) Y{m)
- Import Data Files 1 Al 2542711.8035 4348056678
. 2 A2 2542930.6726 434760.3829
I Total station 3 A3 2542792.3651 434494 2565
4 Ad 2542506.2121 434321.3090
5 A5 2542514 4637 434676.2758
Adjustment Table of Direction Value
- - - Correction - Mean square
jp | Station |Observe|  Direction Direction | [MeAZIMUth | e Eror | Side Length | error o? side
Point | d Point Value of Direction
Value length
1 Al A5 0:0:0.00 0.0021 228:1:4475 0.0032 295.0862 0.0000
2 Al A3 53:19:9.00 -0.0014 281:20:53.75 0.0031 409.4156 0.0000
3 Al A2 100:15:1.19 -0.0007 328:16:45.94 0.0000 257.3047 0.0000
4 A2 Al 0:0:0.00 0.0007 148:16:45.94 0.0000 | 257.3047 0.0000
5 A2 A3 94:15:33.81 -0.0007 242:32:19.75 0.0030 299.9203 0.0000
6 A3 A2 0:0:0.00 0.0007 62:32:19.75 0.0030 299.9203 0.0000
7 A3 Al 38:48:34.00 0.0014 101:20:53.75 0.0031 409 4156 0.0000
8 A3 A5 84:14:14.19 -0.0014 146.46:33.93 0.0035 332.2050 0.0000
E] A3 Ad 148:36:34 05 -0.0007 211:8:53.80 0.0037 334 3566 0.0000
10 Ad A3 0:0:0.00 0.0007 31:8:53.80 0.0037 334 3566 0.0000
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12 AS Al 0:0:0.00 0.0007 268:40:6.02 0.0039 355.0626 0.0000
13 A5 A3 58.6.27.91 0.0014 326.46.33.93 0.0035 332.2050 0.0000
14 A5 Al 139:21:38.73 -0.0021 48:1:44 75 0.0032 295.0862 0.0000
Error Ellipse
[ ID | PointName |  Major Axis | Minor Axis | Azimuth |
1] A3 | 0.0000 | 0.0000 | 65:37:2091 |
= — t e t e T T T T

Figure 8-7-1 Report Preview

2.Report Export

Users can export word and pdf formats by clicking [Export Report] in the top bar.

A* [Traverse] Export Report X
1 » ThisPC » Documents » HBC » Qut » v 0 Search Out yel
Organize = MNew folder - o
; Downloads # » Name Date modified Type Size
Documents 1 File folder
[& Pictures + 1209BLH File folder
1 GNSS 11/14/2021 11:15 ...  File folder
212
bacgac
zhuhs.test
@ OneDrive
B This PC
I Desktop
Documents v < >
File name: ~
Save as type: | PDF Document(*.pdf)
Word Document(*.docx)
» Hide Folders

Figure 8-7-2 Report Export
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Chapter 9

Road Design

This chapter contains:

-New

-Importing Data
-Save

-Save As
-Synchronization
-Road Design
-Calculation Results

-Tools

-Line Element
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9.1 New

(1) Click the [Create Data File] icon on the left side of the HBC software under the [Project Management]
toolbar, the software pops up the New dialog box, and then click [Road Design Files].

W

Project management #

" New Data Files

RTK Project File

| B Road Design Files |
DTM Files

Figure 9-1-1 Road Design Files

(2) In the new dialog box, select *.road design file and the path to save the file, the path is the path of
the default storage project, and enter the file name, click [Save], the software will automatically generate
xxx.road file in the path selected by the user, and then it will show in the message window: xxx.road
design file was created successfully, the left side of the road. The new road file name is added under
the tree node.

Hi-Target Business Center

HBC Project  GNSS RTK  Elec  TotalStation RoadDesign  DTM  Tools  Support wgn R @ B &
£+ synchronization from Mobile - - 3 e - 1 P ~\
= 5 / A " ) L ( >
B D [ synchronize to Mobile v ! L Ao JI"A = G
Save  Save ntersection Element File  Spiral Curve Roadline  Roadline Transect  Section
As alle Tople . Table  Calculation Calculatin Calculstion Volume |
Road Design File Calculation Results oo Display ...
Project management = > B map
' New Data Files
& Import Data Files
~ O Road Design
test
Output = X
O Messages(6a)
Layer Manager - [00:16:17] Open HEC Project Successfully

Figure 9-1-2 Road Design Files
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9.2 Importing A Data File

(1) Click the [Import Data File] icon on the left side of the HBC software under the [Project Management]
toolbar, and then select [Road Design File], the software will pop up a loading dialog box.

&% Import Road Design File X
™ « zhuhstest » hdm » data » roadfile w O Search roadfile ye
Organize « MNew folder =S w i | 0
= MName . Date modified Type Size
3 Quick access )
| test.road? T/8/2021 10:45 PM ROAD?2 File
I Desktop o :
<4 Downloads #
\Z| Documents o
| Pictures -+
1
212
baogao
zhuhs.test
@ OneDrive
B This PC
I Desktop v < >
File name: N~ ‘ | Road Design File(*.road;*.road2

Figure 9-2-1 Importing A Data File

Select the file path in the dialog box, select the road file (*.road,*.road?2) in the file type drop-down box,
click [Open] or double click the file you want to import, the software will automatically load the road
design file (*.road,*.road2).

If the original open road data (broken chain, level section (intersection method, line element method,
coordinate method, five pile files), longitudinal section, standard cross-section, super high, widening,
slope,slope parameters , structures) have been manipulated (add, delete, change), the prompt 'Road
Design file [XXX] has been modified, whether to save the changes? ' . Click [Yes], the software saves
the XXX file, click [No], the software does not save the file.

After successful import, the new open road file name will be added under the left road tree node, if the
road file name already exists under the current project node, the road design file will be selected directly.

9.3 Save

(1) Click the [Save] icon in the upper left corner of the HBC software under the [Road] toolbar, the current
road design file is saved successfully, the software will display in the message window: 'Road Design
file [xxx] saved successfully'.
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Hi-Target Business Center

HEC Froject  GNSS RTK  Elec  TotalStation  Road Design  DTM  Toals Support legin 5 (@
[uj |1_1] L2 Symchronization from Mabile A — 1 o N Nl (..( O
LL Synchronize to Mobile M ¢ -] A Iz L i
Save Save Intérsection Element File Spiral Curve  Roadline Roadline Transedt Section
Ay ) Table  Table Table  Calculation Calculstion Calculstion Volume
Road Design File Calculation Results ool Display .
Project management += _"’ Map J =
New Data Files
Import Data Files
~ [ Road Design
Qutput - X
O Messages(ss) Warnings(®] € Erroes(1)
Layer Manager hatls 0:16:49] road decign file [test] impart successfully
Road Design —— rreme =

Figure 9-3-1 Save
9.4 Save As

(1) Click the [Save As] icon in the upper left corner of the HBC software under the [Road] toolbar, the
software pops up the file selection box, select the path to save as, enter the file name and click [Save].
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Hi-Target Business Canter

HEC Pegject  GNSS  RTK  Elec  Total Station  RoadDesign  DTM  Taols Support Login - 9, ':f’ D) r-:,;i
[ L Synchronization from Mobile A~ - - P 4 I Pers ™
|| W A i JJ J:I,'g [0 @
k= Synchromize to Mobile 7
Save Sawe Intersection Element Pile Spiral Curve  RoadLine Roadline Transect Sedion
s Table Table Table  Calculstion Calculation Calculation Valume
Road Design File Calculation Results Toa Display ..

) map

Project management + X

! New Data Files

Import Data Files

v [3 Road Design

Figure 9-4-1 Save As

(2) The software will save the data to the corresponding path selected, and at the same time, the open
file path of the original record of the current project will be switched to the path saved as, and the
information column at the bottom of the software will prompt 'Save road design file as [xxx] successfully'.

9.5 Synchronization

1.Sync from Mobile

1) Open a *.road project in the software; turn on the FTP transfer function in the handbook side of the
software and the PC and handbook are in the same LAN.

(2) Click the [Sync from Mobile] icon in the upper left corner of the HBC software under the [Road Design]
toolbar, the software pops up the Sync from Mobile interface.

(3) Click on [Connect].
(4) Select the road file in a project in the list and click [Sync to Local].
2.Sync to Mobile

(1) Open a *.road project in the software; turn on the FTP transfer function in the handbook side of the
software and the PC and handbook are in the same LAN.

263




“:" H’-Target Hi-Target Business Center User Manual

(2) Click the [Sync to Mobile] icon in the upper left corner of the HBC software under the [Road Design]
toolbar, the software pops up the Sync to Mobile interface.

(3) Click on [Connect] and then click on [Start Sync], if the user name and password are set in the mobile
terminal, you need to enter the corresponding user name and password.

9.6 Road Design

9.6.1 Broken Link

Breakage chain refers to the discontinuity of the pile humber due to local rerouting or segmental
measurement. Overlapping pile numbers are called long chains and interrupted pile numbers are called
short chains. In general, the existence of broken chains in the road will be directly marked in the straight
curve table, as shown below.

=U. 30 G, IT90] I3 S W

K1+475. 869 K1+495. 869 K1+503. 353 K1+510.838 K1+530. 838

61. 14569|123. 8572153 33’ 50.9"

K1+591. 983 K1+616.983 K14625. 341 K1+633. 699 K1+658. 699

—4. 4E-05|66. 08082j103" 29" 49. a8t 62 563
K1+658. 699 K1+678.699 K1+689. 609 K1+700. 519 K1+720. 519 K14737.137 =

65. 54448{181. 3638}119° 28’ 15.9 K14800
K1+848.926 | K1+885.926 | K1+933.280 | K1+977.634 | K2+017.634

-2. 6E-05|125. 5172J100° 45’ 13.1
K2+017.634 | K2#042.634 | R0+054.990 | K2+067.345 | K2+082.345

43.7242134. 25250164° 02" 49.6 | oe

K2+136. 069 K2+161. 069 K2+185.912 K2+210. 755 K2+235. 755 K2+235.756 =
K24931 270

K2+287. 173 K2+317.173 K2+331.742 K24346.311 K2+376. 311

Figure 9-6-1 Broken Link

1.Broken Link Design Interface

Click [Road Design] to open the road module, create or load a new road design file, click [broken chain
design] in the left menu to enter the broken chain design interface as follows.
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® Map || " Road Design [Road01] % ‘
,_||—' Name Front Station Back Station Type Length
Break Chain 1 bel 221.0000 220.0000 Long 1.0000

Centerline

Il

Profile

standard Cross-section

SuperEle Cross-section

[in

WidePlus Cross-section

[

Side-section

Side-section Parameters

==

Construction design

Count:1 8 [

Figure 9-6-2 Broken Link Design Interface
2.Adding Broken Links

Click the add icon in the lower right corner of the broken link design interface, click the right mouse
button and select [Add], the software added a new line of data at the end of the list of broken link data,
you can double-click the cell in the list to edit.

The software adds a new line of data at the end of the list of broken links.

® Map ||.. Road Design [Road01] x|

mli—l Mame Front Station Back Station Type Length

Break Chain 1 bel 221.0000 220.0000 Long 1.0000

15

Centerline

]

Profile

Standard Cross-section

+ Add

ﬂ Delete

@ cop

=

[B] Copy Contain Heade

[E  Paste Ctrl+V

SuperEle Cross-section

|ip

WidePlus Cross-section

s

Side-section

I

Side-section Parameters

==

Construction design

Count:1 = H

Figure 9-6-3 Adding Broken Links
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3.Edit Broken Links

Enter the broken chain design interface, select a line of broken chain data, double-click the cell to directly
edit the properties.

4 Remove Broken Links

(1) Enter the broken chain design interface, select a line of broken chain data, select a broken chain
data, right-click [Delete].

(2) Software prompts 'OK to delete?', point [yes] then the software in the list to delete the selected data,
point [no], the prompt box disappears.

The software will delete the selected data in the list.
5.Loading the Broken Link File

Click on the folder icon in the bottom right corner of the broken link design interface and the software
pops up the file selector.

(2) Select the location of the broken link file that needs to be loaded, select the broken link file to be
loaded, and click [Open] in the file selector interface.

A% Load Break Chain File X
2 I > ThisPC > Desktop > v O Search Desktop b
Organize ¥ New folder s v M @
~ A

»# Quick access

I Desktop * : :
& Downloads - I -
&l Documents # BDS ONLY C++ftIAR convertor dao
& | Pictures *
1
212 = =
baogao 3 -
Rt dh-oog HBChEA Hi-Convertor Il New folder
@, OneDrive VR
8 This PC
I Desktop v 5 ~ ~ v
File name: v | | Break Chain Fite(* BCP) v

Figure 9-6-4 Loading the Broken Link File
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(3) The software prompts 'The broken link file was loaded successfully’, and the list of broken links
shows the loaded data.

6.Copy And Paste

You can copy the broken link data in the project to another project or other tables through copy, copy
including header and paste.

9 viap Q‘ RTK [Road0iCrossSec] X ||m~ Road Design [Road02] X

m‘—' Name Front Station Back Station

. c2 286,000 300.0000 ort 4.0000
5 e

Delete Del
Centerline Copy Ctrl+C
Copy Contain Header
il B Paste Ctrl+V
Profile
)

Standard Cross-section

@

SuperEle Cross-section

|ip

WidePlus Cross-section

I

Side-section

R

Side-section Parameters

==

-

b Count:2

Figure 9-6-5 Copy
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I 9 Wap m Road Design [t11] = |
ml—l Mame Front Station Back Station Type Length
Break Chain 1 bel | 100.0000 80.0000 Long 20.0000
S S 2 bc2 286.0000 300.0000 Short 14.0000
Centerline
<+ Add
Profile [E3|
[; |:| Paste Ctrl+V

Standard Cross-section

&«

SuperEle Cross-section

|in

WidePlus Cross-section

N

Side-section

Side-section Parameters

==]

Count:2

Figure 9-6-6 Paste
9.6.2 Flat Sections

1.Flat Cross-sectional Design Interface

Click [Road Design] to open the road module, create or load the road design file, click [flat section design]
in the left menu to enter the flat section design interface as follows.
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) Map % Road Design [Road01] x
L Data Format o switch the format, clear the section data
'._|
Break Chain Start: N 2542591.00000 E 435133.00000
Station |0.00000 Azimuth | 090:00:00.00000 0
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Centerline e
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SuperEle Cross-section
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Side-section
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Figure 9-6-7 Flat Cross-sectional Design Interface

Click on the data format drop-down box has three flat section design formats to choose from: intersection
method, line element method, and five major piles. The following is a description of each of these three
data formats, the method of data entry level cross-sectional data.

2.Intersection Method
(1) Applicable Line Range

Basic curves (curves controlled within the intersection are full first-flattening-rounding-second-flattening),
pure round curves (curves controlled within the intersection are rounding), and side-band moderating
curves (first-flattening is O or second-flattening is 0).

(2) Added

The intersection method constructs the whole road according to the intersection information entered in
the curvilinear table and the line element information corresponding to the intersection control. Click the
[Add] icon at the bottom right corner to add a new line at the end of the list of intersection data in the
software. According to the road straight curve table information, input: intersection name, N (north
coordinate), E (east coordinate), mileage (only at the first and second intersection need to enter the
mileage value), radius (if any), the first curve length (if any), the second curve length (if any); and then
click [Add] to enter the next intersection.
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Figure 9-6-8 Added

Generally, when the length of the first reprieve (into reprieve curve) and the second reprieve (out of
reprieve curve) are equal, only one value is written in the rectangle table, such as the length of reprieve
curve 89.59, which is controlled by JD4 in the figure above. For example, the JD2 control has a first
retardation length of 90 and a second retardation length of 93.889.

Specifically, if there is no straight line between JD2 and JD3 and the steering is the same, then the line
between JD2-JD3 is: slow - round - slow (JD2 control) - round - slow (JD3 control), the square of the
second moderate curve of JD2 moderate curve parameter # radius * moderate curve length, so this
moderate curve is JD2 and JD3. Common to JD3, the radius of the moderating curve changes from 360
at JD2 to 720 at JD3 instead of infinity, especially when switching to the line element method of input.

Considering that this kind of data appears more often in the actual project, the current intersection
method has targeted the identification and adaptation of the data that there is a jogging two at the
previous intersection and no jogging one at the next intersection. If it is inconsistent, it means that there
is no common mitigation curve, just click OK; if it is inconsistent, it means that there is common mitigation
curve, and the information inputted by the regular intersection method is not enough to construct the
line accurately, so the user needs to correct the line according to the corresponding parameter values
in the curvature table.

(3) Virtual Intersection

In the highway measurement, when the intersection can not be reached or obstacle blocking, often use
virtual intersection solution algorithm to get the intersection corner and virtual intersection edge length,
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in order to complete the curve measurement. The virtual intersection in the straight curve table generally
have obvious explanation and label.
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Figure 9-6-9 Virtual Intersection

As shown in the figure, JD3 is the original intersection, JD3-1 and JD3-2 constitute a set of virtual
intersection, the above figure is an example of adding virtual intersection data, the original JD3 data is
no longer input, input JD3-1 intersection N, E coordinates and JD3 radius, the first moderate curve
length and the second moderate curve length; JD3-2 only need to input N, E coordinates. and check
the virtual intersection.

® Ma 55 Road Design [Road02] X
L Data Format | Intersection ~  To switch the format, clear the section data

m
Break Chain Take The Second Point As The Station Starting Point

SS Name N E Station L of Spiral in L of Spiral out Vritual Point
Centerline |

1 Qb 2542596.8114 4351332110 0.0000
ﬂ:j 2 I} 2542425.2559 435133.4467 151.5557 200.0000

profile 3 b0 25423407068 4352554506 282.5428 0.0000 0.0000 0.0000

7)

Standard Cross-section

Q

SuperEle Cross-section
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WidePlus Cross-section

%

Side-section

L

Side-section Parameters

==

Construction design

Count:3 ar

Figure 9-6-10 Virtual Intersection
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) Map L] x| 4§ moad Design (Readoz]  x
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Figure 9-6-11 Virtual Intersection
(4) Insert

Select a line of data, right-click [Insert], add an empty line of data in front of the currently selected line
of data, you can double-click the cell in the list to edit.

(5) Edit

Select a line of intersection data, in the cell can be edited directly on the properties, the properties that
can be edited are: name, mileage, N, E, the first intersection limit radius, the first curve length, the
second curve length, whether it is a virtual intersection.

(6) Delete

After selecting a piece of intersection data, right-click delete, and the software will pop up a prompt box:
‘are you sure to delete the line?'. Click Yes to delete the selected data in the list, and click No to
disappear.

(7) Delete Empty Lines
Click the [Delete Empty Rows] button in the lower right corner to delete empty data in one click.
(8) Paste Data

Copy the data in the list, enter the node interface, click the data list or select a cell, press Ctrl+V or right
click [Paste], then you can paste the data to the node data list.

(9) Loading Data

Click the [load] icon in the lower right corner, the software pop-up file selector, select the path to load
the data file, drop down to select the data format to load: intersection file (*.PHI), five pile file (*.CSV),
four hospitals (*.XY), Hongye road file (*.hjd); double-click the data file, or click [load] to load the data
file. Open], the software loads data to the intersection list.
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Figure 9-6-12 Loading Data

(10) The Second Point Is the Mileage Starting Point

By default, the first point is the mileage starting point. If checked, the second point will be the mileage
starting point.

(11) Refresh
Right click refresh in the plane section list to refresh the data.
(12) Mark Special Intersections

Select a row of data, right-click mark special intersection to mark the data as special intersection, and
right-click mark special intersection again to cancel.

(13) Copy, Including Header

In the plane section list, select the data, right-click [copy] or [copy including header], copy the data, and
copy the data to another project or other software through the paste button.

3.Line Metamethods
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Line element legal line is also called the legal building block line, it is a complex combination of highway
plane linear 'integer into zero' decomposition into a number of linear units. If the starting point of the
known route plane curve information such as coordinates, tangent direction and radius of curvature,
then start from the starting point to set up any unit, along any direction of extension, the information of
the end of the unit, such as coordinates, tangent azimuth, curve radius can be calculated, at the same
time, as the next unit of the starting point of the same information to be used.

If you want to be able to do this, you can do it in the same way as if you were building blocks.
(1) Set the Starting Point

After selecting the data format as [line element method], fill in the starting point information in [starting
point], including the starting mileage of the road, N (northern coordinates), E (eastern coordinates), the
starting line (tangential) azimuth.

¥ o % Road Design [Road01] x
Lil Data Format | Element = | To switch the format, clear the section data
m
Break Chain Start N 2542591.00000 E 435133.00000
Station |0.00000 Azimuth | 090:00:00.00000 o
o Type Length Direction Start Radius End Radius Start Offset Start Azimuth End Azimuth
Centerline
D o R - s e
m 2 s 26.0000 Left ib £6.0000 0.0000 90:00:00.0000 81:20:20.4363
Profile 3 A 70.0000 Left 85.0000 _ 0.0000 81:20:20.4363 34:42:104777
Ejl 4 s 26.0000 Left 86.0000 ib 0.0000 34:42:104777 26:02:30.9140
Standard Cross-section 3 : 300000 -__ 0.0000 B0 w0010
SuperEle Cross-section
WidePlus Cross-section
Side-section
Side-section Parameters
Construction design .
Count:5 =+ Add Line(l) -+ Add Arc(A) -+ Add Spiral(S)

Figure 9-6-13 Set the Starting Point

(2) Adding Line Elements

According to the road straight curve table information, enter the road line element information, including
straight line (element length, start offset, start azimuth), arc (radius, element length, check the steering,
start offset, start azimuth), moderate curve (start radius, end radius, element length, check the steering,
start offset, start azimuth). When adding, press: Line - First Moderating Curve - Round Curve - Second
Moderating Curve - Line - ... to add cycle (each section is added if there is any). Click the [Add xxx] icon
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at the bottom right corner corresponding to the line element you want to add, a new line will be added
at the end of the software line element data list, you can double-click the cell in the list to edit.

) e §{ Road Design [Road01] %
Ll Data Format | Element ~ | To switch the format, clear the section data
m
Break Chain Start N 2542591.00000 E 435133.00000
Station |0.00000 Azimuth | 090:00:00.00000 0
- Type Length Direction Start Radius End Radius Start Offset Start Azirmuth End Azimuth
Centerline
R S g
[ﬂ 2 S 26.0000 Left i 86.0000 0.0000 90:00:00.0000 81:20:20.4363
Profile 3 A 70.0000 Left 86.0000 _ 0.0000 81:20:20.4363 34:42:10.4777
Ejl. 4 s 26.0000 Left 86.0000 ib 0.0000 34:42:104777 26:02:30.9140
sananacossecion |2 2o [ - s 2005
SuperEle Cross-section
WidePlus Cross-section
Side-section
Side-section Parameters
Construction design
Count:5 -+ Add Line(l) - Add Arc(A) - Add Spiral(5)

Figure 9-6-14 Adding line elements

It should be emphasized that the starting radius of the first moderate curve is infinity (=) and the ending
radius is the radius of the circle controlled by the corresponding intersection, the starting radius of the
second moderate curve is the radius of the circle controlled by the corresponding intersection and the
ending radius is infinity. But in case of common moderate curve (the linearity of the road between two
intersection points is: moderate-circle-simultaneous (common)-circle-simultaneous), the above rule is
not applicable, you can judge whether the middle section of moderate curve is common or not by the
corresponding formula 'the square of moderate curve parameter (A*A) = radius (R)*length of moderate
curve (Ls)'. If they are not equal, then the two intersections share a curvature, and if the curvature is
added, the starting radius is the radius of the circle before the intersection, and the ending radius is the
radius of the circle after the intersection; if they are equal, then they are entered in the general case.

(3) Inserting A Line Element

Select a line of data, right-click [insert xxx], the software online metadata list has been selected before
the location of the item to add a new line of corresponding metadata, you can double-click the editable
cell to edit the data.
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P Vo { Road Design [Road01] x
Lil Data Format | Element - | To switch the format, clear the section data
m
Break Chain start N 2542591.00000 E 435133.00000
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Figure 9-6-15 Inserting A Line Element
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(4) Edit line element

Figure 9-6-16 Inserting A Line Element

Select a line of metadata and double-click the cell to edit the properties directly.
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(5) Delete line element

Select a line metadata, right-click delete, and the software prompts 'are you sure to delete line?'. Click
Yes to delete the selected data in the list. Click No to disappear the prompt box.

(6) Load data

Click the lower right corner [load] icon, the software pop-up file selector, select the path to load the data
file, drop down to select the data format to load: meta file (*.sec), Haitian format (*.pm), latitudinal format
(*.pm), five pile file (*.CSV), Elcad format (*.ICD). Double-click the data file, or click [Open], and the
software will load the data to the line element list.
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> BB > ThisPC » Desktop > v O Search Desktop P
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# Quick access
Il Desktop 4 : -
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Figure 9-6-17 Load Data

(7) Refresh

Right click refresh in the plane section list to refresh the data.
4 The Five Piles

(1) Paste data
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You can copy and paste the straight curvature data by column directly into the corresponding list of the
five major piles. Enter the interface of plane-section design, switch to the interface of five pile files, click
on the data list or select a cell, press Ctrl+V or right click on [Paste].

(2) Delete empty lines

If there are blank rows in the list of five pile data, click the [Delete Blank Rows] icon at the bottom right
corner to delete the blank rows.

® Map (S Road Design [12] x|

L oserom
M

Break Chain You Can Copy And Paste The Data Of The Corresponding Fields In The Straight Curve Table Into The Following List.
Select The Cell And Double - Click To Edit The Content.
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Figure 9-6-18 Delete Empty Lines

(3) Delete Lines

Select one of the five pile data, right-click [delete row] or directly click [delete row] icon in the lower right
corner, the software prompts 'Are you sure to delete the row?'. , point [yes] then the software in the list
to delete the selected data, point [no], the prompt box disappears.

The software will delete the selected data in the list.

(4) Apply to node data

When you finish inputting the five pile data, click [Apply to intersection data] icon at the bottom right
corner, the software will convert the five pile data to the intersection data and switch to the corresponding
interface of the intersection method.

(5) Apply to line metadata
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When you finish inputting the five pile data, click the [Apply to Line Element Data] icon at the bottom
right corner, the software will convert the five pile data to line element data and switch to the
corresponding interface of line element method.

(6) Refresh
Right click refresh in the plane section list to refresh the data.
(7) Copy, including header

In the plane section list, select the data, right-click [copy] or [copy including header], copy the data, and
copy the data to another project or other software through the paste button.

9.6.3 Vertical Sections

The longitudinal section is an expression of the longitudinal trend of the road (line elevation), and the
line longitudinal section elements can be entered manually or imported from a file with a variable
gradient file (*.PVI).

1.Longitudinal Section Design Interface

Click [Road Design] to open the road module, create or load the road design file, click [Longitudinal
Section Design] in the left menu to enter the longitudinal section design interface as follows:

‘ ® Map [1 Road Design [Road02] %
mu Station Height Radius LR Slopel (%) Slope2(%)
Break Chain 1 0.0000 11.0000 0.0000 0.0000 2.4000
Ss 2 25,0000 11.6000 2500.0000 2.4000 0.9302
- 3 68.0000 12.0000 1800.0000 0.9302 -0.3289
Centerline
4 200.0000 11.5000 0.0000 -0.3289 -13371
‘]j] 5 300.0000 0.0000 0.0000 -13.3721 0.0000
Profile
|77 E
Standard Cross-section
SuperEle Cross-section
WidePlus Cross-section
Side-section
Side-section Parameters
Construction design
Count:5 & +

Figure 9-6-19 Longitudinal Section Design Interface
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2.Adding A Change of Slope Point

Enter the interface of longitudinal section design, click the add icon at the bottom right corner, a new
line of data will be added at the end of the software variable slope data list, you can double-click the cell
in the list to edit.

® mMap [1 Rroad Design [Read02] =
I—:Iu Station Height Radius LR Slopel(%) Slope2(%)
Break Chain 1 o000 | 110000 0.0000 0.0000 2.4000
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Figure 9-6-20 Adding A Change of Slope Point

The longitudinal section data generally comes from the vertical curve table (vertical slope table),
according to the table data can be added in turn.
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10 K161+399. 3120 2031. 948

Figure 9-6-21 Adding A Change of Slope Point
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3.Insert Variable Slope Points

Select a line of variable slope data, right-click [Insert], the software will add a new line of data before the
selected item in the variable slope data list, you can double-click the editable cell to edit the data.

4 Editing the Variable Slope Point
Select a row of variable slope point data, the properties can be edited directly in the cell.
5.Deleting A Change of Slope Point

Select a variable slope point data, right click [delete], the software prompts 'OK to delete?'. If you click
[Yes], the software will delete the selected data in the list, click [No], the prompt box disappeatrs.

The software will delete the selected data in the list if you click [Yes].
6.Copy and Paste

You can copy the profile data in the project to another project or other tables through [copy] or [copy
with header] and [paste].

7.Loading the Variable Slope Point File

Click the folder icon in the bottom right corner of the interface, the software pops up the file selector,
select the location of the variable slope file to be loaded, select the file to be loaded, click [Open] in the
file selector interface.
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Figure 9-6-22 Loading the Variable Slope Point File
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8.Profile Preview

After adding profile data, you can view the profile in the profile preview view below.

Profile View - X

Figure 9-6-23 Profile Preview
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Figure 9-6-24 Profile Preview

You can use the zoom in, zoom out and center buttons in the upper right corner to zoom in, zoom out
and center the profile.

You can view the details of each mileage of the profile through the details button in the upper right corner.
S:Mileage

H:Altitude

T:Tangent length

E:External sagittal distance

9.6.4 Cross-sections

1.Standard Cross-sectional Design

Standard cross-section perpendicular to the centerline of the road, highway and urban road cross-
section composition is different. The main components of the road cross-section are: carriageway (road
surface), shoulders, gutter, slope, green belt, divider, retaining wall, etc.; urban road cross-section is
composed of: carriageway (road surface), pavement, curbs, green belt, divider, etc. In high embankment
and deep graben, it also includes retaining wall. In sections with high embankments and deep grabens,
retaining walls are also included.
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The standard cross-section consists of standard plates, entered one by one in left and right, starting
from the centerline of the road. Each plate is defined by the slope, width and road teeth. The kerb is the
height difference (height of the kerb) between the current plate and the previous plate. The following
figure demonstrates standard cross-sectional data entry as an example.

(1) Standard Cross-sectional Design Interface

Click [Roadway] to open the road module, create or load a road file, click [Standard Cross-sectional
Design] in the left menu to enter the standard cross-sectional design interface as follows.

@ Viap || 21 Road Design [Road02] = |

Lid Left Right
m

Break Chain

Mame Grade Wide Curb Construd Mame Grade Wide Curb Construc]
Srs 1 Motorway -2.0000 5.0000 0.0000 0. 1 Motorway -2.0000 5.0000 0.0000 0.0

i 2 Sidewalk 1.0000 1.5000 0.3000 0. 2 Sidewalk 1.0000 1.5000 0.3000 0.0
Centerline

I

Profile

Standard Cross-section

SuperEle Cross-section

|in

WidePlus Cross-section

I

Side-section

Side-section Parameters

j Count:2 e Count:2 +

Construction design Left-right Identity

Figure 9-6-25 Standard Cross-sectional Design Interface

(2) Add A Forum

Select the left cross-sectional data, click the add icon, the last position of the left side cross-sectional
point data list to add a new line of data, you can double-click the cells in the list to edit. Select the right
cross-sectional data, click the add icon, the right side of the cross-sectional data list at the end of the
point to add a new line of data, you can double-click the cell in the list to edit. You can double-click the
cell in the list to edit it. If the same checkbox is selected, you can edit only the left cross-sectional data,
and the right side will be updated simultaneously.
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@ Viap H £2  Road Design [Road02] x ‘
LiJ Left Right
m
Break Chain Name Grade Wide Curb Construci Name Grade Wide Curb Construc|
S,'S 1 Motorway -2.0000 5.0000 0.0000 0.0y 1 Motorway -2.0000 5.0000 0.0000
i 2 Sidewalk 1.0000 1.5000 0.3000 0.0 2 Sidewalk 1.0000 1.5000 0.3000
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Profile
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i
|ip
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Figure 9-6-26 Add A Forum

(3) Insert Forum

Select a line of data, right-click [Insert], the software in the cross-sectional data list before the selected
item to add a new line of data, you can double-click the editable cell to edit the data.

(4) Edit Section
Select a row of cross-sectional data and you can edit the properties directly in the cell.
(5) Delete Forum

Select a cross-sectional plate data, right-click [Delete], the software prompts 'OK to delete?'. If you want
to delete the selected data in the list, point [Yes], the software will delete the plate associated with the
ultra-high and widened data, point [No], the prompt box disappears.

(6) Copy and Paste

You can copy the cross-section data in the project to another project or other tables through copy, copy
including header and paste.

2.Ultra High Design

In order to reduce the centrifugal force generated by the vehicle driving on the curved road, the road
surface is made into a one-way cross slope in the form of an outer high and inner low called super high.

(1) Ultra High Design Interface
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Click [Road Design] to open the road module, create or load the road design file, click [Super High
Design] in the left menu, enter the Super High Design interface as follows.

/\

(. Road Design [Road02] x |

® Map

m Station Grade LR Gradual Plates Direction

Break Chain 1 0.0000 -2.0000 Linear Motonway RightCross

2 25.0000 0.0000 Linear Motorway RightCross

S:'S 3 93.0000 0.5000 bclFront Linear Motorway RightCross
Centerline
4 168.0000 -2.0000 Linear Motonway RightCross

[[[:] 5 207.0000 0.0000 Linear Motorway RightCross

Profile

Standard Cross-section

SuperEle Cross-section

|12

WidePlus Cross-section

I

Side-section

R

Side-section Parameters

==

Construction design

Count:5 +

Figure 9-6-27 Ultra High Design Interface

(2) Add Super High Points

enter the super high design interface, click on the bottom right corner of the add icon, super high point
data list last position to add a new line of data, you can double-click on the list of cells to edit. In the
ultra-high part, you can enter the ultra-high change point information according to the design drawings,
and select the corresponding ultra-high role of the cross-sectional plate.
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@ Viap || 3 Road Design [Road02] X |

mu Station Grade LR Gradual Plates Direction
Break Chain 1 0.0000 -2.0000 Linear Motorway RightCross
2 25.0000 0.0000 Linear Motorway RightCross

S’IS 3 93.0000 0.5000 bc1Front Linear Motorway RightCross
Centerline
4 168.0000 -2.0000 Linear Motorway RightCross
[[[:] 5 207.0000 0.0000 Linear Motorway RightCross

Profile

Standard Cross-section

[ + aca |

SuperEle Cross-section Il

|2

WidePlus Cross-section

S

Side-section

side-section Parameters

Construction design Counts

[E] Paste Ctrl+V

Figure 9-6-28 Add Super High Points

(3) Edit Super High Points
Select a row of ultra-high point data, the properties can be edited directly in the cell.

(4) Remove Super High Points

Select an ultra-high point data, right-click [delete], the software prompts 'OK to delete?". , point [yes]
then the software in the list to delete the selected data, point [no], the prompt box disappears.

The software will delete the selected data in the list.

(5) Copy and Paste
You can copy the superelevation design data in the project to another project or other tables through
copy, copy including header and paste.

3.Widening Design

In order to transition the pavement from the normal width to the curve, a widened width is set, which
requires a widened relief section. In the widening relief section, the pavement has a gradual change in
width. The widening design data is shown in the figure.
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Figure 9-6-29 Widening Design

(1) Widen the Design Interface

Click [Road Design] to open the road module, create or load the road design file, click [widening design]
in the left menu to enter the widening design interface.
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® Ma Road Design [Road02] X
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Figure 9-6-30 Widen the Design Interface

(2) Add A Widening Point

In the widening design interface, click the add icon at the bottom right corner, a new line will be added
at the end of the widening point data list, you can double click the cell in the list to edit. In the widening
section, you can enter the widening change point information according to the design drawing, and
select the corresponding cross-sectional plate for the widening effect.
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'!) ap Road Design [Road02] X
mu Station Wide LR Gradual Plates Direction
Break Chain 1 0.0000 5.0000 Linear Motorway LeftCross
. 2 25.0000 6.0000 Linear Motorway LeftCross
SS 3 93.0000 6.2000 bcTFront Linear Motorway LeftCross
Centerline
4 168.0000 5.0000 Linear Motorway LeftCross
[ 5 2070000 50000 Linear Motorway LeftCross
Profile
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Standard Cross-section
Q t+ Add
SuperEle Cross-section B Paste Ctrl+V
WidePlus Cross-section
Side-section
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Construction design Counts

Figure 9-6-31 Add A Widening Point

(3) Edit the Widening Points
Select a row of wide-point data, and you can edit the properties directly in the cell.
(4) Delete the Widening Point

Select a widening point of data, right-click [Delete], the software prompts 'OK to delete?'. , point [yes]
then the software in the list to delete the selected data, point [no], the prompt box disappears.

The software will delete the selected data in the list.
(5) Copy and Paste

You can copy the widening design data in the project to another project or other tables through copy,
copy including header and paste.

4.Loading Cross-sectional Files

Enter the standard cross-sectional interface, click the folder icon in the bottom right corner, the software
pops up the file selector. Select the location of the cross-sectional file you want to load, select the file
you want to load and click [Open] in the file selector interface.
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I > ThisPC > Desktop > v 0 Search Desktop Jo
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Figure 9-6-32 Loading Cross-sectional Files
S:Slope
D:Width
Cur:Incisors

H:Thickness of structural layer

Enter the mileage in the mileage box to view the section preview under different mileage.

Station: 10.00000
Mile |10 v ®\ Q :LJ:
%
T ./ —sTaos
D:1.5000 $:-2.0000% i §:-1.2000% D:1.5000
3000 D:5.4000 i D:5.0000 Cur0.3000
00000 Cur:0.0000 i Cur0.0000 H:0.0000
H:0.0000 ] H:0.0000
i

Figure 9-6-33 The Section Preview

You can use the zoom in, zoom out and center buttons in the upper right corner to zoom in, zoom out
and center the profile.
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9.6.5 Side Slopes

1.Slope Design Interface

Click [Road Design] to open the road module, create or load the road design file, click [slope design] in
the left menu to enter the slope design interface as follows.

® Ma [y Road Design [Road02] x
Ll Side name |Fill-01 - New Delete
Break Chain Factor Factor Name Ditch top width Ditch bottom width Ditch height Start Offset End Offset Start deltaH
SS 1 Hillslope s1 10.0000 1.0000 0.0000 10.0000 0.0000
. . 2 Hillslope pl 2.0000 2.0000 10.0000 14.0000 =10.0000
Centerline
3 Ditch b3Inside 2.0000 1.0000 0.8000 14,0000 14,5000 -12.0000
u:[’ 4 Ditch b3Bottom 2.0000 1.0000 0.8000 14.5000 15.5000 -12.8000
profile 5 Ditch b30utside 2.0000 1.0000 0.8000 155000 16.0000 -12.8000
Standard Cross-section
SuperEle Cross-section
WidePlus Cross-section
Side-section
Side-section Parameters
Construction design Counts & [+

Figure 9-6-34 Slope Design Interface

2.New Slope Sections

Click [New], the software pops up the new slope section interface, enter the slope section name, check
the slope type (filled or excavated), and then click [OK], the software prompts the new slope section
successfully. After the new section is created, the slope section list will show the newly added slope
section and the list of slope section elements for that slope section.
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¥ vap [ Road Design [Road02] x
LiJ Side name | Fill-01 - | MNew I Delete
m
Break Chain Factor Factor Name Ditch tep width Ditch bottom width Ditch height Start Offset End Offset Start deltaH
SS 1 Hillslope sl 10.0000 1.0000 0.0000 10.0000 0.0000
i 2 Hillslope pl 2.0000 2.0000 10.0000 14.0000 -10.0000
Centerline
3 Ditch b3Inside 2.0000 1.0000 0.8000 14.0000 14.5000 -12.0000
[I:] 4 Ditch b3Bottom 2.0000 1.0000 0.8000 14.5000 15.5000 -12.8000
Profile 5 Ditch b3Qutside 2,0000 1.0000 0.8000 15.5000 16,0000 -12.8000

# Side Section New Widget

Standard Cross-section

@ Side Name H |

SuperEle Cross-section

Type Fill Cut

| ' :j | 0K ‘ | Cancel |
‘WidePlus Cross-section

Oy

Side-section

s

Side-section Parameters

=2

Construction design

Count:S & 4+

Figure 9-6-35 New Slope Sections

3.Remove Slope Sections

In the [Name] drop-down box, click to open the slope section to be removed, click [Remove], the
software pop-up prompt box: ‘Make sure you want to delete the selected [xxx]," point [Yes] software to
delete the slope section, point [No] to close the prompt box.
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L Side name | Fill-01 = New ‘ Delete |
Break Chain Factor Factor Name Ditch top width Ditch bottom width Ditch height Start Offset End Offset Start deltaH
SS 1 Hillslope s1 10,0000 1.0000 0.0000 10.0000 0.0000
o Hillslope p1 2.0000 2.0000 10.0000 14.0000 -10.0000
Centerline
3 Ditch b3Inside 2.0000 1.0000 0.8000 14.0000 14,5000 -12.0000
m 4 Ditch b3Bottom 2.0000 1.0000 0.8000 14.5000 15.5000 -12.8000
Profile 5 Ditch b30utside 2.0000 1.0000 0.8000 15.5000 16.0000 -12.8000

A
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SuperEle Cross-section
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WidePlus Cross-section
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Side-section
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Side-section Parameters

122
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Count:5 & +

Figure 9-6-36 Remove Slope Sections

4.Add Slope Section Elements

Enter the slope design interface, click the add icon in the bottom right corner, a new line of data will be
added at the end of the slope section elements list, you can double click the cell in the list to edit.

® Map [ Road Design [Road02] x
[H] Side name | Fill-01 - Mew Delete
m
Break Chain Factor Factor Name Ditch top width Ditch bottom width Ditch height Start Offset End Offset Start deltaH
SS 1 Hillslope 51 10,0000 1.0000 0.0000 10.0000 0.0000
- 2 Hillslope p1 2.0000 2.0000 10.0000 14,0000 -10.0000
Centerline
3 Ditch b3lnside 2.0000 1.0000 0.8000 14,0000 14,5000 -12,0000
H:ﬂ 4 Ditch b3Bottomn 2.0000 1.0000 0.8000 14,5000 15.5000 -12,8000
profile 5 Ditch b30utside 2.0000 1.0000 0.8000 15.5000 16.0000 -12.8000

Standard Cross-section

@ [+ g

SuperEle Cross-section

|ib &

WidePlus Cross-section i ~

5

Side-section

Side-section Parameters

Construction design Count's e

Figure 9-6-37 Add Slope Section Elements
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5.Edit Slope Section Elements

Enter the slope design interface, select a line of slope section data, you can directly edit the properties
in the cell.

6.Delete Slope Section Elements

Enter the slope design interface, select a slope section data, right-click [delete], the software prompts
'OK to delete?'. The software deletes the selected data in the list, and at the same time deletes the
element information contained in the slope section, point [No], the prompt box disappears.

The software will delete the selected data in the list.
7.Loading the Slope Section File

Enter the slope design interface, click the folder icon in the lower right corner, the software pops up the
file selector. Select the location of the slope design file you want to load, select the file you want to load,
and click [Open] in the file selector interface.

&* Load BPI File X
™ B > ThisPC » Desktop » v 0 Search Desktop pe
Organize ¥ New folder = v [N 0
~ ~
# Quick access
I Desktop - 3 3
& Downloads = I =
(= Documents
BDS ONLY C++[tR convertor dao
&= Pictures ’
1
212 E 3
baogac 5 =
zhuhs.test i
dh-oog HBChRAR Hi-Convertor I New folder
@ OneDrive VERRCH
B This PC
[ Desktop v = s s v
File name: | ~ | BPIFie(".8PY) v

Figure 9-6-38 Loading the Slope Section File

8.Copy and Paste

You can copy the slope data in the project to another project or other tables through copy, copy including
header and paste.
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9.Slope Section Preview

After adding the slope design data, you can view the slope section in the lower slope section preview
view.

Side-section View = X

e & Q (o]

Figure 9-6-39 Slope Section Preview

You can mirror the daylight section to the other side through the mirror button in the upper right corner.

@ Qo)

Figure 9-6-40 Slope Section Preview

You can use the zoom in, zoom out and center buttons in the upper right corner to zoom in, zoom out
and center the profile.

9.6.6 Constructs

1.Building Design Interface

Click [Road Design] to open the road module, create or load the road design file, click [structure design]
in the left menu to enter the structure design interface as follows.
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® Map 22 Road Design [Road02] x

L
m

Break Chain 1

§5S

Centerline

il

Profile

Standard Cross-section

superkle Cross-section

|2

WidePlus Cross-section

05

Side-section

Side-section Parameters
=2

Construction design

Station LR Construction type Construction practices Angle Front width Back width Left length

bclFront Passageway Slanting 68:00:00.0000 8.0000 9.0000 19.0000

Count:1 &+

Figure 9-6-41 Building Design Interface

2.Added

Enter the slope design interface, click the add icon in the lower right corner, add a new line of data at
the end of the structure data list, you can double-click the cell in the list to edit.
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Figure 9-6-42 Added
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Figure 9-6-43 Added

3.Edit
Enter the building design interface, select a line of data, you can directly edit the properties in the cell.
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4 Delete

Enter the building design interface, select a data, right-click [delete], the software prompts 'OK to
delete?'. , point [yes] then the software in the list to delete the selected data, point [no], the prompt box
disappears.

The software will delete the selected data in the list.
5.Loading A Structures File

Enter the building design interface, click the folder icon in the lower right corner, the software pops up
the file selector. Select the location of the building design file you want to load, select the file you want
to load, and click [Open] in the file selector interface.

A Load X

4 I > ThisPC > Desktop » v O Search Desktop L

™ @

~ ~

BDS ONLY C++fi)= convertor dao

T
4

Organize ~ New folder

s Quick access

I Desktop
& Downloads

4

.
mn
e

% Documents o

& | Pictures *
1
212 ~ -
baogao o e

huhs.test
R dh-oog HBChfRA Hi-Convertor Il New folder

@ OneDrive V2.0.3RC1

I This PC
I Desktop v

- v

7
y

File name: v || Construction File(*.BCl) v

Figure 9-6-44 Loading A Structures File

6.Copy and Paste

You can copy the structure data from a project to another project or other table by [Copy] or [Copy
containing table header] and [Paste].
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Figure 9-6-45 Copy
® ma Road Design [111]
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9.6.7 Slope Parameters

1.Slope Parameter Interface

Figure 9-6-46 Paste
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Figure 9-6-47 Slope Parameter Interface

2.New Slope Parameters

Under the premise of the existing slope section, right-click or click the lower right corner to create a new
slope parameter, modify the mileage, left/right change mode, select the left/right slope, select the data,
and the slope parameter preview will display the corresponding graph.

@ Map L% Road (EEETM =
Q Station Left Change Left Slape Right Change Right Slape LR g
f o
i 2
Superle Crosssection|! 20,0000 Suddenly Hull Hull =
WidePlus Cross-section
Side-section
Side-section Parameters
: Count: i
Side Param Preview “ X
S -
A 5-1.0000% S :-15000% S:-1.5 ofs10000%
Y D:10.0000 D:20000 b4 5000  D:4.5000 D:2.0000
-~ S-66.6700% Cur0.0000  Cur0300,00000 Cur-0.0006ur:0.3000
+  DS0000 H:0.0000 H0.0000 400000 H-0.0000 HO.0000
Cur:0,0000 -
H:0.0000
Output  Side Param Preview | Side-section View

Figure 9-6-48 New Slope Parameters

3.Edit

Left/right change mode can be modified to suddenly/linear gradient.
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Figure 9-6-49 Edit

The left/right slope can be modified to user-defined slope section data.
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Figure 9-6-50 Edit
XWhen there is a broken link-long chain, when the mileage is in the long chain, [LR] can be modified
to bcl front/bcl back
4.Delete

Enter the slope parameter interface, select a piece of data, right-click [Delete], the software prompts 'OK
to delete?', click [Yes] to delete the selected data in the list, click [No] , The prompt box disappears.

5.Copy And Paste

You can copy the slope parameter data in the project to another project or other tables through copy,
copy including header and paste.
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6.Section Preview of Slope Parameters

After adding the slope parameter data, you can view the slope parameter section in the preview view of
the slope parameter section below.

» v | "3 Road Design [road01]
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HO0000 e o000 H0.0000
Cutput  Profile view  Cross Section Wiew  Side-section view | Sde Param Preview

Figure 9-6-51 Section Preview of Slope Parameters
9.7 Calculations Results

1.Intersection Table

Click [Road Design]-[Calculation Results]-[Intersection Table] to view the information of each
intersection of the road.
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Figure 9-7-1 Intersection Table

2.Line Element Table
Click [Road Design]-[Calculation Results]-[Line Element Table] to view the information of each line

element of the road.
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Figure 9-7-2 Line Element Table

3.Pile by Pile

Click [Road Design]-[Calculation Results]-[Pile-by-Pile Table], the user can export/generate the required
pile-by-pile table information by setting the baseline, starting mileage, ending mileage, mileage interval,
and piling mode; the baseline can be selected The center line of the road or the edge of the cross section.
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Figure 9-7-3 Pile by Pile
9.8 Tool

1.Retardation Calculation

Click on the [Retardation Calculation] icon in the toolbar under the [Road] module, the software pops up
the jogging calculator panel on the right side of the software.
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HEC Project  GMSS  RTK  Elec  TotalStation  RoadDesign  DTM  Tools Support Lagin @ B @3
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Figure 9-8-1 Retardation Calculation

In the slow curve calculation panel, click [Calculation type] drop-down box to select the type of
calculation (1.Calculate curve parameters, 2.Calculate start radius, 3.Calculate end radius), and then fill
in the corresponding parameter values for the calculation, if you want to calculate the start radius or end
radius, you need to check [Start radius>End radius] or [Start radius]

Spiral Curve Calculation X

Caltype Calculate Curve Parameter |~

Calculate Curve Parameter
Curve Length Calculate Start Radius

Calculate End Radius
Curve Parameter Calculate Curve Length

Start Radius 0.00000 oo

End Radius 0.00000 =

Figure 9-8-2 Retardation Calculation
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2.Line Calculations

Click on the [line] icon in the toolbar under the [road] module, the software pops up the slow curve
calculation panel on the right side.

Hi-Target Business Center ’
HEC Project GMSS  RTE  Elec  Total Station  Road Design |~ DTM Tools Support Login = @ i3] @
2 synchronizatian fram Mobile - ™ P &, ;'g 4
B B [ synchronize ta Mabile v ! = A ___Il C
Save Save Intérsection Element Pile Spiral Curve | Roadline Roadline Section
_ 3 Table Table Caleulation |Calculation | Caleulation  Volume
Road Design File Caloulation Results oo Dis|
Project management = x | B )| tineEiement RoadLine Calculation [Road02] - X
| New Data Files Station |0.0000 0 + -
Type N E Start Station Start Azimuth Start Radius E
Step (20 [x]
“ Import Data Files 1 Line 425068114 | 4351332100 0.0000 1755166131 i®
Offset [0.0000 [x]
B RTK 2 Curve 25425643456 435133.2556 32.4658 178:35:16.6131 ®
- N 0.0000 [x]
v [2 Road Design 3 Arc 2542456,5472 435137190 804558 170 10657.5960 200.0000 : ) o
B3 Raaiiot 4 Curve 25423878425 435194.2473 205.2471 134:26:01.6970 200.0000
3 Read02 z oo o
5 Line 23423460878 4352478075 273.24M 124:41:36.6200 i
M 41 |71 0 M Counts
Side Param Preview * X
roa
3195&@-1%& Q o
Cr 100000 —_—
Layer Manager - Cuch HORGROIR00 Check Coord | [Check station
RTK Qutput  Profile View Cross Section View  Side-section Wiew | Side Param Preview

Figure 9-8-3 Line Calculations

(1) Check the Mileage

Enter the mileage value and offset of a point in the road, click [Check Mileage], the software displays
the calculated N, E, Z coordinates and azimuth.

(2) Check the Coordinates

Enter the plane coordinates, click [Check Coordinates], and the software displays the calculated mileage
value and offset.
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RoadLine Calculation [road01] H X
Station |0.0000 ol + -
Step |20 (%)
Offset |0.0000 [x )
N 0.0000 <}
E 0.0000 (%)
z 0.0000 Q

Figure 9-8-4 Line Calculations

3.Line Batch Inspection

Click the [Line Batch Check] icon in the toolbar under the [Road] module, and a batch calculation panel
will pop up under the software, including two parts: '‘Check Mileage' and 'Check Coordinates'.

ogn R @ B &

HBC Project GNSS RTK  Elec  TotalStation  Road Design  DTM Tools Support
cry B simenronization rrom Mobile ~ }\ AT \\ f -
D £ synenronize to Mobile \/‘\ ! sm g Irrg g @
Save  Save Intersedtion Element  File  Spiral Curve  Roadline  |Roadline | Tansect  Section
- Table  Table Table lation € Falculation | Volume |
Road Design File Calculation Results Tool Display ..
Project management = X || Ve |& Rosd Design (Roacz) x|[~ Lineclement x |[/lh_Road Line Check (Roadoa) |
7I New Data Files ?}‘ Mile M(X)Reference  E{Y)Reference NiX) E(¥)
. Check Coord
£ Import Data Files
> [l RTK 1]
~ [ Road Design Check Station
£ Road01
I3 Road02
Count Check Threshold(m) 0.03000 Calculation

Figure 9-8-5 Line Batch Inspection

(1) Check Mileage
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You can manually add or paste Excel table data by right-clicking, batch input mileage, N(X) reference
value, E(Y) reference value N(E), E(Y), mileage reference value, click [Check mileage], the software
displays The calculated N(E), E(Y), the default threshold is 0.03; the font of the calculated result exceeds
the threshold range is displayed in red.

© Map || Road 4521 || Line Element x

4* Road Line Check [4H2] x ‘

?\2 Mile N(X)Reference E(Y)Reference N(* E(Y)
i 1 11111.0000 2222.0000 2748734.7997 365366.7847

Check Coord

[lil

Check Station

Figure 9-8-6 Check Mileage

(2) Check Coordinates

You can manually add or paste Excel table data by right-clicking, enter N(E), E(Y), mileage reference
values in batches, click [Check Coordinates], the software displays the calculated mileage value, the
default threshold is 0.05; the calculation result exceeds the threshold The range font is displayed in red.

O Map Hu' Road [482] X .4-' ne Element XIA" Road Line Check [482] x

EP/\ NEX) EW) Reference Mile Mile

23330000 | 44440000 K0+530.0000 K1+12.2823

Check Coord

H

Check Station

Figure 9-8-7 Check Coordinates

4 Transect Volume
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Click the [Transect Volume] icon in the toolbar under the [road] module, and the cross section calculation
panel will pop up on the right side of the software.

HBC  Projet GMSS RTK FElec TotalStation Road Design DTM  Tools  Support wgn A @ B &
Ty 2 symchronization from Mabile - & o - 1l -
A= p ™ T § i ; )
B L2 3 synchronize to Mobile v / gm w Ao ||'3 Cg' O
Save Save Intersection  Element Pile Spiral Curve RoadLine RoadLine | Transect Section
s ) Table Table Table  Calculaion Calculation Caleulation] Volume \
Road Design File Caleulation Resutts Tool Display
Projel_'t management = X L JRE i B2 Road Design [Road x| ne Element M || [k Road Line Check [Road02]  x aleulation Earthwork o
I Mew Data Files ?))' Mile Nii|Reference | E(¥)Reference N ENV) Select RoadTransect | Road01CrossSec-Roadl MainCst.cst
" Check Coord Select Road Roadd
= Impart Data Files
Start Station 0.00000
B RTK H] £nd Station 21000000
v ER i ;
.oad Design Check Station Multi-transect together
5l Road01
Average Method | Fyramid Method
£ Road02
Countd Check Thresholdim] | 0.03000 Calculation
Side Param Preview + X
]
4 o]
1,
D 1CRADOERIR000
Layer Manager = X Cuis HOOSD0R 00R000
" N . N X . compute
RTK Output  Profile View Cross Section View  Side-section View | Side Param Preview

Figure 9-8-8 Transect Volume

Enter the data, click [compute], the calculation results are listed below.

XIf the option of real-time mileage reduction is not checked, the cross-section points will be sorted in
the order of mileage from small to large and offset from small to large; if the option of real-time mileage
reduction is checked, the cross-section points will be sorted according to the real-time mileage from
small to large. , The real-time offset is sorted from small to large; PS: check the real-time mileage
reduction option, the cross-sectional tolerance is the reduction tolerance set by the user, and the real-
time mileage reduction option is not checked, and the cross-sectional tolerance is 0.005.
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Volume Calculation + X

Select RoadTransect  hdm-MainCstcst -

Select Road test .
Start Station 0.00000
End Station 4000000

Multi-transect together
Limit 5.00000

s Average Method Pyramid Method

Result

Dig Volume 17094.23005
Fill Volume: 0.00000
Total Volume: 17094.23005

Graphics Export compute

Figure 9-8-9 Transect Volume

Click [Graphics], the main page will pop up the cross-section transect volume, fill and excavation line

chart, click the point on the line chart, you can view the cross-sectional preview pictures of different
mileage.
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Figure 9-8-10 Transect Volume

Click [Export], select the path, enter the file name, you can export the cross-section earthwork
calculation report and the dxf file (*.dxf).

bet TS e B Volume Calculation -
- : X
| &% [CrossSection Earthwork | Export Report X
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il Documents # Average Method ) Pyramid Method
-
= Pictures Result
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Total Volume: 1709423005
readfile
& Onelrive
W This PC
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Figure 9-8-11 Transect Volume
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v v  test
“ Home Share ie
™ hdm test

# Quick access
B Desktop ¢ 20/202 52 KB
‘ Downloads e 3 Document

¢ Documents

Figure 9-8-12 Transect Volume

Figure 9-8-13 Transect Volume

X Transect Volume provides two methods: average method and pyramid method to calculate the
amount of fill and excavation. Among them, using the average method to calculate the volume of earth
and stone is simple and practical. It is a method often used on highways, but its accuracy is poor, and
it is only used when the area of adjacent cross-sections is not much different. When the area of adjacent
cross-sections differ greatly, it is more accurate to use the pyramid method.

9.9 Line Element

(1) Click the [line element] icon in the display configuration bar under the [Road Design] module, and
the software pops up the line element color setting panel.
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Arc

Spiral

Edit Color

_ #EESOSBEF Customize Color (C)

80 N 255 d

R G B Add to Custom Color

OK

Figure 9-9-1 Line Element

You can set the color of straight line, arc and transition curve. Drag the straw to the color box to pick the
color, and check the box on the left of the corresponding line element to complete the color setting of
the corresponding line element.

&® Section Color Config X

P ————
Arc [ |

o

Edit Color

80 91 255 l:l
R G B Add to Custom Color l

ok |

Figure 9-9-2 Line Element

After setting, click OK to change the line element color of the corresponding road on the map.
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Figure 9-9-3 Line Element

(2) Add Custom Colors

Select the custom color box, drag the straw to the color box with the left mouse button to complete color
selection, and click Add to custom color to complete the addition of custom color.

& Section Color Config X

R —
Arc .
Spiral
Edit Color
B (=+rsoserr Customize Color (C)
R G B Add to Custom Color

Figure 9-9-4 Add Custom Colors
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(3) The color setting is completed by entering RGB values of different values By inputting RGB values
of different values, the color setting is completed. The value range of R, G and B is 0 ~ 255. The color
setting can be completed by inputting corresponding values in the corresponding color box

Hi-Target Business Center User Manual

& Section Color Config X
e
spiral
Edit Color
80 | o1 | 255
R G B ‘ Add to Custom Color }

o

L

Figure 9-9-5 Add Custom Colors
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Chapter 10

DTM

This chapter contains:

- Create

- Import

- Save

- Save As

- Synchronize
- DTM Data

- Check Surface Point

- Volume Calculation
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10.1 Create

[Method 1] Click the ‘New’ button under ‘Project’ in the top menu bar of HBC software, select the ‘DTM
Files’ option, and the software will pop up the Create DTM File dialog box.

HBC Project GMNSS RTK Elec Total Station Road Design DTM Tools Support
iy - -
- Hes &o o H & @
Cpen Save Save Mew |Import Download Upload Center Essential Coordinate Parameters
. As -_ o T Information System Calculation
Project i ) Work Attribute Function
EEl  RTK Project File
. [ Road Design Files -|
Project managen J .
| &I DTMFiles

% New Data Files

> Import Data Files

Figure 10-1-1 Method 1

[Method 2] Click ‘New Data Files’ under the Project Management dock window, select the ‘DTM Files’
option, and the software pops up the Create DTM File dialog box.

Project management + x

" New Data Files

E=  RTK Project File
£ Road Design Files
|| Ed DTMFiles

Figure 10-1-2 Method 2

[Method 3]Click the ‘New’ button on the top menu bar of the HBC software, select the ‘DTM Files’ option,
and the software pops up a dialog box to create a DTM file.

HBC g EdJ RTKProjectFile Total Station Road Design OTM Tools Support
— 2 Road Design Files
— -+ | E  DTM Files |C'©) Sy A E '@ @
Open Save Save Mew Import Download Upload Center Essential Coordinate Parameters
X As - - . ) Information System Calculation
Project Data Joint-Work Attribute Function
Project management &= X ¥ map |

1 New Data Files

> Import Data Files

Figure 10-1-3 Method 3
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[Method 4] In the new dialog box, select the *.ttin file and the path to save the file. The default path is
the desktop, and enter the file name, click ‘Save’, the software will automatically generate the xxx.ttin
file in the path selected by the user, and display it in the message window : The xxx.ttin file is successfully
created, and the new road file name is added under the road tree node on the left.

Hi-Target Business Center

HEC Project  GNSS  RTK  Elec  TotalStation RoadDesign  DTM  Tools  Support wen A @ B &
- o B syncirom Mobile - £
B E— Syncto Mabile Q wf‘
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Palygan File M ool
Praject management'ﬁ x® @ Map ||§,' Surface Point Table [dtm11]
" New Data Files Mame N E 7
£ Import Data Files
~ & DM
£ dim11
Count0 Quantity Of Triangles:0 Area 2D:0.0000nF Area 3D:0.0000nF +
Qutput = X
O Wessages(79) Warnings(0) € Errors(1)
Layer Manager # X || [01:03:36] Open HBC Project Successfully
> DM IA103.381 Flocn LIDE Bumincs oo corcfudie
Figure 10-1-4 Method 4

10.2.1 Import Surface File

1. Import DTM File

[Method 1] Click the ‘Import’ button under ‘Project’ on the top menu bar of the HBC software, select the
‘DTM Files’ option, and the software will pop up the Import DTM File dialog box.
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Hi-Target Business Center
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Figure 10-2-1 Method 1

[Method 2] Click ‘Import Data Files’ under the Project Management dock window, select the ‘DTM Files’
option, and the software pops up the Import DTM File dialog box.

Project management = X

" New Data Files

= Import Data Files

GMSS Files g

RTK Project File
Elec project File
Total Station Files
Road Design Files
DTM Files

EP[ED I ET ET ED

Figure 10-2-2 Method 2

[Method 3] Click the ‘Import’ button on the top menu bar of HBC software, select the ‘DTM Files’ option,
and the software pops up the Import DTM File dialog box.

HBC Projes

= |

Open Save
Project

Project management ~

F3  GMSS Files * | Total Station Road Design DTM Tools Support
ES  RTK Project File
S Elec project File D (’:I) @ E @ @.
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| O DTMFiles
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™ New Data Files

= Import Data Files

Figure 10-2-3 Method 3
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2. Select the File

- Select the file path in the dialog box, select Hi-Target surface file (*.ttin) or CASS surface file (*.sjw) or
LandXml surface file (*.xml) or 3D coordinate data file (*.csv) in the file type drop-down box, click ‘Import’
or double-click the file to be loaded, the software automatically loads the surface file.

- If there is DTM data that has been manipulated (added or deleted or modification), it prompts "Current
Surface File [XXX] Modified, Do You Need To Save Them?". Click ‘Yes’, the software saves the XXX
file, click ‘No’, the software does not save the file.

- After successful loading, the open DTM file name will be added under the left DTM tree node. If the
DTM file name already exists under the current project node, the DTM file will be selected directly.

10.2.2 Import 3D Coordinate Data File

- Click ‘Import Data Files’ under the project management dock window, select ‘DTM Files’ option, the
software pops up the Import DTM File dialog box, select the 3D coordinate data file (*.csv).

A% Import DTM File X
« v » ThisPC » Desktop » zhuhstest » 3D v O Search 3D R

Organize * New folder ==« [ o

o) Mame Date medified Type Size

3 Quick access

[ Desktop -+
* Downloads
E] Documents

@ csv_110115 10/31/2021 11:45 ... Microsoft Excel C... 1KE

= Pictures -
1
T
baogac

zhuhs.test
@ OneDrive

[ This PC
[ Desktop
E] Documents
AL Nownloads ¥

File narme: | esv_110115 v|| Three-dimensional Coordinate

Import |v Cancel

Figure 10-2-4 Select File

- If there is a DTM surface in the project, the software will prompt "apply to the current project".

- If you click ‘Yes’, the data from the 3D coordinate data file will be imported to the DTM project selected
in the current project.

- If you click ‘No’, the software will generate a new DTM surface with the data from the 3D coordinate
data file.
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- The import of 3D coordinate data file (*.csv) is a custom format import, you need to set the import
format, set the fields, and whether to include the file header and file consistency.

.ﬂ' ImportDTM file: C:fUsers/zhdgps/Desktop/zhuhs test/30/csv_ 110115 csv

CustomFormatting
Template | Mone - | | Template Manager
Supparted Fields Selected Fields
SurfaceMame SurfacePointMame
) Add= =
SurfacePointMame M
M E
E « = Remove | | £
Z
Mull
All = > Angle DD:MM:SS -
Splitter , ~
= = Clear
Format Header
OK Cancel

Figure 10-2-5 Custom Formatting

%) Map A >

Figure 10-2-6 Import DTM File
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10.3 Save

Click the ‘Save’ icon under ‘DTM’ in the top menu bar of HBC software, the current DTM file is saved
successfully, and the software will display in the message window: "Save DTM file [xxx] successfully".

Hi-Target Business Center
HBC Project  GNSS RTK  FElec  TotalStation RoadDesign DM Tools  Support oan 2 @ B &
= 2 syncfrom Mobile 0 ;
u L syncto Mobile Q W(
save | Save Check Surface Volume
) Point.
Polygon File
Proij % Map - x
roject management = X
I New Data Files
= Import Data Files
&= pt™
Output * X
@ Messages(a7) Warnings(0) € Errors(1)
ave DTM file [Surface02] successfully
Layer Manager # X 1| [01:07:34] Open HBC Project Successfully
DTM LT Flee e LDE oo £

Figure 10-3-1 Save File

10.4 Save As

Click the ‘Save As’ icon under ‘DTM’ on the top menu bar of HBC software, the software will pop up a
file selection box, select the path you need to save, enter the file name and click ‘Save’. Can save as

Hi-Target surface file (*.ttin) and CASS surface file (*.sjw).

Hi-Target Business Center

HBC Project GMNSS RTK Elec Total Station Road Cesign T Towols Support

\ -

&= B HEeE & ocs FH @& @

Cpen Save Save Mews Import Download WUpload Center Essential Coordinate Parameters
. As - - . . Information System Calculation
Project Crata Joint-Woaork Attribute Function

Figure 10-4-1 Save As
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The software will save the data to the corresponding selected path, at the same time, the original file
path of the current project record is switched to the saved path, and the message bar at the bottom of
the software prompts "Save surface file [xxx] successfully".

10.5 Synchronize

After finishing DTM project editing, users can synchronize DTM project data with mobile via the ‘Sync
from Mobile’ ‘Sync to Mobile’ button on the top bar.

Hi-Target Business Center

HEC Project GMSS  RTK  Elec  Total Station Road Design oM Tools Support
-! -B [ syncfrom Mobile Q fxf
;,— Synec to Mobile
Save Sawve Check Surface  Volume
H i Point
Palygon File Tool

Figure 10-5-1 Synchronize

10.5.1 Synchronize from Mobile

1. Enter the Address and Port

After the mobile terminal software enables the FTP function, click the ‘Synchronize From Mobile’ button
on the top bar, enter the address and port information (select the user name and password according
to the mobile terminal configuration), and click connect.

Maobile Address |172.16.105.98 Port 3252

Disconnect
User name Password

Motice: Connect the device to Wi-Fi in the same network environment as your computer(FTF)

Mame Size Date modified
Code -- 2021,/11/24 13:59
EmailAddress.bdt 0.0B 2021,/11/18 1828
Project -- 202111717 14:56
Comm -- 2021/11/9 1747
Dic -- 2021,11/9 1747
Firmware Package -- 20211179 17:47

Font -- 2021,11/917:47
Sounds -- 20211179 17:47
Template -- 20211179 1747

Download

Figure 10-5-2 Enter the Address and Port
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2. Synchronize Mobile Projects

After successful connection, select the corresponding DTM project folder and click the ‘Download’ button
to open the mobile project synchronously.

,.gi' Synchronize From Mobile

User name Password

Maotice: Connect the dewvice to Wi-Fi in the same netwaork environment as your computer(FTP)

Mobile Address [172.16.105.98 Port 3232
modified

Name Size Date

[ gdf.ttin 1.2K 2021/3/26 10:50

2% HBC >

o Download file success

T [ |

Figure 10-5-3 Download

10.5.2 Synchronize to Mobile

- After the mobile terminal software enables the FTP function, click the ‘Synchronize To Mobile’ button
on the top bar, enter the address and port information (select the user name and password according
to the mobile terminal configuration), and click connect.

- After successful connection, select the target folder and click the ‘Start Synchronize’ button to
synchronize the current DTM project to the mobile terminal.
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,.ﬂt' Synchronize To Mobile [gdf]
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Project -- 20211117 14:56

Comm -- 2021/11/917:47

Dic -- 2021/11/917:47

Firmware Package -- 20211179 17:47

Font -- 2021/11/9 1747

Sounds -- 2021/11/9 1747

Template -- 2021/11/9 1747

Figure 10-5-4 Connect

Project management # » || @ "2 [ 1 x| @ A x ] || 8 surface Point Table [od]  x

" New Data Files Neme N E z
pt2 2544537.161

£ Import Data Files
pts 2544537568

~ (3 enss

i Points

[Z Baselines

<% Repeat Baselines

" Sync Loop
Async Loop
& Observation Files

pt3 2544537186 | Mobile Address 1721610558 Port 3232 Disconnect
2544537557 | User name Password up
ptd 2544537640 | Motice: Connect the device to Wi-Fi in the same network environment as your computer(F TP,

) 2548537817 Name Size Date modified

T T TE T e TR
B

ptio 2544537 836

* Ephemeris Files
&

) Upload file success
v [ Total Station

ZHD Trengulation_Data
v [ Road [ ox
roadd1

|i3
=

<
g
z

[ surfecedi

ﬂ

Start Synchronize

Count? Cuantity Of Triangles:é Area 2D:0.1814m' Area 30:0.1848a7

Figure 10-5-5 Start Synchronization

10.6 DTM Data

10.6.1 Data Deletion and Viewing

After creating or opening a DTM project, a DTM data editing list will pop up. Users can right-click on any
row of data in the coordinate point list.
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® Map || A% Surface Point Table [Surface02] X |
Mame M E z
1 Planel 2542664.638 435317.894 m Add
2 Plane2 2542665.339 435311.952 1023 5 Refresh F5
3 Plane3 2542665.501 435305.449 10.27 W Delete pel
& Clear
4 Planed 2542664.951 435295.078 10.29
Copy Ctrl+C
5 Planed 2542660.056 435289.200 1042 2 paste Crl+V
] Planet 2542646.095 435285.966 10.203
7 Plane7? 2342631.925 435294.423 9964
8 Planed 2542638.725 435306.032 10.385
9 Planed 2542646.575 435313.502 10,181
10 Planell 2542648.223 435300170 10.227
" Planell 2542652.080 435308.274 10.256
12 Planel2 2542655.110 435309.133 10.202
13 Planel3 2542659582 435310.735 10.143
14 Planel4 2542662.663 435310.803 10.274
15 Planel3 2542662.678 435305383 10.240
16 Planelt 2542660.659 435300924 10.276
17 Planel7 25342660415 435296.214 10,245
18 Plane1d 2542657.495 435292414 10,279
19 Plane1d 2542653.678 435288.446 10,303
n Plane2 2542649.056 435290.771 10,106
Count:31 Quantity Of Triangles:51 Area 2D:724.2894nT Area 3D:724.5117nf e

Figure 10-6-1 DTM Data Editing List

- Click the ‘Add’ button to add a row of surface point data; at the same time, you can add data through
the "Add (A)" button at the bottom.

- Click the ‘Refresh’ button to display all data.

- Click the ‘Delete’ button to delete the data.

- Click the ‘Clear’ button to clear all surface point data.
- Click the ‘Copy’ button to perform data copying.

- Click the ‘Paste’ button to paste the data.

10.6.2 Select the Collected Point Data to Add to the DTM Surface Point List

One or more RTK module coordinate points, stakeout points, control points, graph root data, and cross-
section points can be selected and added to the DTM surface point list.

- Select one or more coordinate points, stakeout points, control points, graph root data, and cross-
section points in the RTK module data list, right-click the ‘Add DTM Points’ menu item, and select the
DTM surface you need to add to.
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¥ Map | -} RTK[RTK0Z] || &% Surface Point Table [facel] x
@ Mame N E z B L H Rounds Ave Times Description
Coord Point 1
i . . = = [ _2dd DT Points facel |
Stake Point a s h
4 mpd 2542883.4202 4351375273 10.7046 22:50:01.68278N 113:22:02.70820E 10.7046 1 e
A 5 mp5 25428234628 435127.2179 10,7071 22:50:01.68242N 112:22:02.34625E 10.7071 1 5
Control Point 5 mpé 25428827039 435092.6218 10.5950 22:50:01.65290N 112:22:01.13177E 10,5050 1 5
; 7 mp7 25428775573 435060.1181 10,5191 22:50:01.48105N 113:21:50.99142F 105191 1 5
2 mpé 25428756635 4350306130 10.4667 22:58:01.41535M 113:21:58.95584E 10.4667 1 5
Mapping Data
o mpd 2542875.8485 435011.9234 10.4466 22:58:01.41874N 113:21:58.29966E 10,4466 1 5
@ 10 mpld 2542880.0886 434978.5501 101550 22:50:01.55188N 113:21:57.12735€ 10.1550 1 5
Line Feature 1 mpll 2542873.8482 434946.2041 10.3452 22:50:01.34449N 113:21:55.99270F 10.3452 1 5
E‘ 12 mpl2 25428735773 434917.9018 103202 22:58:01.33171N 112:21:54.99911E 103202 1 5
|

Figure 10-6-2 Add DTM Points

® Map || =t RTK[RTKO02] X |,§£‘ surface Point Table [face1]  x
Name M E z
28 pt27 2542908.933 435360.127 -2.088
29 pt28 2542896.933 433360.127 -2.088
30 pt2% 2542881933 435360.127 -2.088
31 pt30 2542863.933 433360.127 -2.088
32 pt31 2542860.933 435360.127 -2.088
33 pt32 2542853.933 433360.127 -2.088
34 pt33 2542853.933 435336.127 -2.088
33 pt34 2542853.933 433303.127 -2.088
36 pt35 2542853.933 435276.127 -2.088
37 pt36 2542853.933 435249.127 -2.088
38 pt37 2542853.933 435228.127 -2.088
39 pt32 2542853.933 435219.127 -2.088
40 pt39 2542853.933 435207.127 -2.088
41 ptdl 2542853.933 435198.127 -2.088
42 ptdl 2542853.933 435186.127 -2.088
43 ptd2 2542853.933 435177.127 -2.088
44 ptd3 2542853.933 435168.127 -2.088
43 mpl 2342846.936 435191.233 10,604
46 mp2 2542875.492 435170.542 10,671
47 mp3 2542882.109 435159944 10.717

Figure 10-6-3 Add DTM Points

- Select an RTK module coordinate point, stakeout point, control point, graph root data, cross-section
point in the map, right-hover the ‘Add DTM Points’ menu item, and select the DTM surface to be added
to.
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) Map

Figure 10-6-4 Add DTM Points

%) Map

Figure 10-6-5 Add DTM Points
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Note: 1. The right-click shortcut menu will only have the menu item ‘Add DTM Points’ when DTM surface
exists; 2. If the added point data duplicates the point name in the DTM surface point list, the added point
data will be renamed in the form of "Point Name_N".

10.6.3 Results Display

After editing the data, the results of the data can be displayed in real time, including the number of
triangular meshes, the 2D total area, and the 3D total area.

& Map || B eNsSData x ||@ RTK [RTKO1] X || & Road [read01]  x Hs.* Surface Point Table [surfacedt] x|
Name N E z
1 dtm1 2542808366 435206.657 10,143
2 dtm2 2542807249 435200985 10185
3 dtm3 2542799.614 435194916 10,184
4 dtmd 2542792822 435192303 10.166
5 dtm3 2542786774 435194867 10257
6 dtmf 2542778.471 435194.889 10313
7 dtm7 2542765286 435194751 10285
8 dtma 2542753477 435200682 10425
9 dtmd 2542743845 435206040 10462
10 dtm10 2542744,869 435213.993 10481
11 dtm11 2542755.300 435207.571 10.562
12 dimi2 2542771426 435206.966 10528
13 dtm13 2542784141 435208002 10376
14 dtm14 2542784.068 435213.524 10,308
15 dtm15 2542788113 435230.749 9768
16 dtm16 2542791.326 435236.946 12370
17 dmi7 2547792.204 A35246.688 1030
Count:32 | Quantity Of Triangles:60 Area 2D:9141.1689m Arca 3D:9285.8913m +

Figure 10-6-6 Results display
10.7 Check Surface Point

Performing Checks

Calculate the elevation of the input point, if the point is not in the surface it will not be calculated and
prompt that the point is not in the design surface; if the point is in the surface, then the corresponding
elevation will be calculated.
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Hi-Target Busi

HBC Projet  GNSS RTK  Elec  TotalStation RoadDesign DTM  Tools  Support wen 2 @ B &
- T & Syncfrom Mabile &
H L Sync to Mabile wf
Save  save Check Surfacd Volume
s ) Point
Polygon File ool
Project management = X ® map ”‘9 SR En ) 83 Check Surface Point [Surface02] X
' New Data Files Name N E z N |0.00000
) . 1 Planel 2542664638 435217.804 10371 E  |0.00000
& Import Data Files
2 Plane2 2542665339 435311.952 10.232
> B D™
3 Planed 2542665.501 435305.449 10.272
4 Planed 2542664951 435205078 10.296
5 Planes 2542660.056 435280200 10.420
6 Planes 2542646005 435285.966 10.203
7 Plane? 2542631.925 435294.423 9.964
8 Planed 2542638.725 435306.032 10.385
g Planed 2542646.575 435313.502 10,81
10 Plane1d 2542648.223 435309170 10.227
" Planell 2542652.080 435308.274 10.256
12 Planel2 2542655.110 435309153 10.202
13 Planel13 2542659.582 435310.755 10,143
14 Planel4 2542662.663 435310.803 10.274
Layer Manager & X e
> DIM 15 Planel5 2542662.678 435305.383 10.240
16 Planel6 2542660.659 435300.924 10.276
17 Planel? 2542660415 435296214 10.245
18 Planel18 2542657495 435292414 10.279
19 Plane1® 2542633.678 435288.446 10,303
20 Plane20 2542649,056 435290,771 10,106
Count31  Quantity Of Triangles’51 Area 20724 2894nt Area 30-724 5117nf +

Figure 10-7-1 the Point Is Not in the Design Surface
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HEC  Proedt  GNSS RTK Elec TotalSwafion RoadDesign DTM  Tools  support win A @ B &
- o B synefrom Mabile 0 5
u E— Syne to Mobile Q wf
Save Sa\;e CheckmS;lrface Wolume
Polygon File Tool
Project management = x ||® Ve | 88 Surface Paint Table [surfacet?] % Check Surface Point [Surface02] = X
I New Data Files Name N E z N 2542660 [
1 Planel 2542664.638 435317.894 10371 E 435300 [x]
© Import Data Files
2 Plane2 2542665.339 435311.952 10.233
o b 3 Plane3 2542665.501 435305.449 10.278
4 Planet 2542664.951 435295.078 10.296
5 Planes 2542660.056 435289.200 10.420
6  Planeb 2542646095 435285.956 10.203
7 Plane? 2542631.925 435294.423 9.964
8 Planed 2542638.725 435306.032 10.385
9 Planed 2542646.575 435313.502 10.181
10 Planeld 2542648.223 435309170 10.227
11 Planell 2542652.080 435308.274 10.256
12 Planel2 2542655.110 435309.153 10.202
13 Planel3 2542656.582 435310.755 10.143
Layer Manager 5 % 14 Planels 2542662.663 435310.803 10.274
. O™ 15 Planels 2542662.678 435305383 10.240
16 Planel 2542660.659 435300924 10.276
17 Planel? 2542660.415 435296214 10.245
18 Planels 2542657.495 435292.414 10.278
19 Planeld 2542653.678 435288.446 10303
20 Plane2) 2542649.056 435290,771 10,106
Count:31  Quantity Of Triangles:51 Area 20:724.2894nf Area 30:724.5117nf =+
Output ® X
O Messages(oq) Warnings(0) € Errors()
[01:14:46] Open HBC Project Successfully
[01:14:45] Close HBC Project Successfully

Figure 10-7-2 the Point Is in the Surface
10.8 Volume Calculation

Calculate the volume, 2D perimeter, 3D perimeter and area of the DTM between two DTM surfaces/one
DTM surface and the predetermined elevation, the soil calculation interface is as follows.

Volume Calculation + X
Select Surface |surfacel1 -
Reference

Input the reference elevation(m)

Select the reference surface

Figure 10-8-1 the Soil Calculation Interface

‘Select Surface’: Select an actual face from the drop-down list.
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‘Input the reference elevation(m)’: After checking, the selected reference elevation and selected surface
are used for earthwork calculation, and the target height of filling/ excavation needs to be input.

‘Select the reference surface’: After checking it, the selected reference surface and selected surface will
be used for earthwork calculation.

After selecting different calculation methods, click Calculate to view the information of earth calculation,
measuring surface, excavation area and fill area in the result interface, and click ‘Export’ button to export
the earthwork result report as *.html, *.txt, *.docx files.

Volume Calculation H X
select Surface | surfaced1 -
Reference
Input the reference elevation{m)
10
Select the reference surface

Result

The Result Of The Reference Hight And Surface

Surface surface0l

Reference hight(m) 10.0000

Use time(ms) 33

Cut(m?) 11759.1180

Fillim?) 21.3724

Surface: surfacel

Area(2D:nf) 9141.1669

Area(3D:nf) 9285.5918

Perimeter(20:m) 367.37M1

Perimeter(30:m) 367.4308

Cut area(nr)

Area(20:nt) 2864.5356

Area(3D:nf) 9008.4367

Fill arealm)

Area(20:n) 276.6314

Area(3Dom) 277.4550
Export | ‘ compute

Figure 10-8-2 the Earthwork Results
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"Area (2D:m*)": The area projected onto the horizontal plane.
"Area (3D: m*)": The area projected to the inclined reference plane.

"Perimeter(2D:m)": The polygonal length of the face (2D) from the start point to the current measurement
point.

"Perimeter(3D:m)": The polygonal length of the face (3D) from the start point to the current measurement
point.

The earthwork result report (*.html), earthwork result report (*.txt), earthwork result report (*.csv),
earthwork result report (*.doc) format earthwork calculation result report can be exported.

Note: Exporting earth calculation report, the last page of the report adds a 90° top-view rendering of fill
and excavation; among them, green for fill and red for excavation; there is no rendering of fill and
excavation in earthwork result report (*.txt), earthwork result report (*.csv).

Figure 10-8-3 A 90° Top-view Rendering of Fill and Excavation
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Chapter 11

Tools

This chapter contains:

- Antenna Management
- Angle Conversion

- Distance Conversion

- Coordinate Conversion

- Intersection

- Point and Line

Hi-Target Business Center User Manual
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11.1 Antenna Management

11.1.1 ZHD Antenna

Select ‘ZHD Antenna’ to view the data of antenna types belonging to Hi-Target.

HBC Project  GNSS RTK  Elec  TotalStation RoadDesign  DTM  Toals Suppert wgn 2 @ B &
@ o i
@ @ =4 Tl EAN
Antenna Angle Distance  Coordinate Intersection Point and
Management] Conversion Conversion Conversion Line
data COGO
Project management = X ® Map A% Antenna management X
- . ZHD Antenna NGS Antenna User-defined Antenna T Filter
I New Data Files I—I
) . Receiver Antenna Type NGS Antenna Type Radius(m) L1 Antenna Center Height{m) L2 Antenna Center Height(m) Height Difference from the Bo
£ Import Data Files
1 iRTK10 HITIRTK10 0.13000 0.08380 0.06880
2 iRTKS HITRTKS 0.13000 0.08954 0.08725
3 iRTKA HITV96 0.13000 0.07970 0.07010
4 iRTK2 HITIRTK2 0.13000 0.07650 0.063280
5 iRTK2 HITIRTK2 013000 0.08690 0.09030
6 iRTK2-2 IRTK2-2 0.13000 0.09450 0.08930
7 iRTK HX-G5408A 0.08695 0.07550 0.07820
k3 innal HITINNO1 013000 0.15290 0.14890
9 T200 HITT200 0.13000 0.08237 0.06745 f
10 V200 HITV200 0.13000 0.08380 0.06920
n V100-2 HITV100-2 0.13000 0.07710 0.06440
12 V100 HITV100 0.13000 0.07690 0.06490
13 ves HITRTKS 013000 0.08954 0.08725
Layer Manager + X
14 V96 HITVS6 0.13000 0.07970 0.07010
15 V96 G HITV9E 0.13000 0.07970 0.07010
16 Vo0 HITVSD 0.13000 0.08800 0.09040
17 V90 Plus HITV30PLUS 0.13000 0.08450 0.08380
18 VE0-2 HITVED-2 0.09195 0.03801 0.03841
Count:66 S

Figure 11-1-1 ZHD Antenna

Click the ‘Refresh’ button at the bottom right corner to get the latest antenna data from the official website
of Hi-Target.
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® A Antenna management X
ZHD Antenna NGS Antenna User-defined Antenna Y Filter
Recelver Antenna Type NGS Antenna Type Radius(m) L1 Antenna Center Height(m) L2 Antenna Center Height(m) Height Difference from the Bottom from the Bottom to the Measured Position(m) Description
1 RTK10 HITIRTK 1D 013000 008380 006820 000000 GNSS Antenna
2 RTKS HITRTKS 013000 008954 008725 0.00000 GNSS Antenna
5 TK4 HITV98 013000 007970 007010 000000 GNSS Antenna
4 K3 HITIRTES 013000 007650 008380 0.00000 GNSS Antenna
3 T2 HITIRTKZ 013000 008590 003030 000000 GNSS Antenna
5 iRTK2-2 IRTK2-2 013000 008450 0.08220 000000 GNSS Antenna
7 iRTK HX-GS408A 0.08695 007550 007820 003510 GNSS Antenna
8 innot HITINNO1 013000 015290 014890 000000 GNSS Antenna
o vz00 HITV200 013000 008380 008920 0.00000 GNSS Antenna
10 vioD-2 HITV100-2 013000 007710 006440 000000 GNSS Antenna
11 V100 HITV100 013000 007690 008490 0.00000 GNSS Antenna
12 vog HITRTKS 013000 008954 008725 000000 GNSS Antenna
13 veg HITVa 013000 007870 007010 000000 GNSS Antenna
12 %66 HITV98 0.13000 007970 007010 0.00000 GNSS Antenna
15 Va0 HITV30 013000 008200 005040 000000 GNSS Antenna
16 V90 Plus HITVSOPLUS 013000 008450 008980 0.00000 GNSS Antenna
17 veo-2 HITVBO-2 009195 003801 003841 005639 GNSS Antenna
i V60 HITVED 009195 003991 001981 005639 GNSS Antenna
19 V0 HITV30 0.08695 007550 007820 003510 GNSS Antenna
Count:64
Figure 11-1-2 Get the Latest Antenna Data
Click the ‘Filter’ button in the upper right corner to filter by form fie
pper right to filter by form field.

[l® 4 Antenna management xl

ZHD Antenna NGS Antenna User-defined Antenna
Receiver Antenna Type [T L1 Antenna Center Height(m) ¥ L2 Antenns Center Height(m) ~ Height Difference from the Bottom from the Bottom to the Measured Position(m) ¥ Description
12 Ascend Order
1 RTK10 0.08380 0.06880 0.00000 GNSS Antenna
2 RTKS D= @Rl 008034 008725 000000 GNSS Antenna
3 iRTKa &Clear 007970 007010 0.00000 GNSS Antenna
4 iRTK3 . 0.07650 0.06380 0.00000 GNSS Antenna
s iRTK2 008590 009030 0.00000 GNSS Antenna
009195
s iRTK2-2 009200 008450 0.08380 0.00000 GNSS Antenna
o innol DEEED 0.1520 0.14300 0.00000 GNSS Antenna
009800

lo V200 0.13000 0.08380 008920 0.00000 GNSS Antenna
10 V100-2 016100 007710 006440 000000 GNSS Antenna
1 viop “m = 00769 006490 0.00000 GNSS Antenna
12 ves 0.08954 008725 0.00000 GNSS Antenna
13 g HITV9 013000 007370 007010 0.00000 GNSS Antenna
14 V%6 HITVO 0.13000 007970 007010 0.00000 GNSS Antenna
15 Voo HITVED 0.13000 0.08200 000040 000000 GNSS Antenna
16 V90 Plus HITVS0PLUS 0.13000 008450 0.08380 0.00000 GNSS Antenna
20 V30 Plus HITV30PLUS 0.13000 000830 008730 000000 GNSS Antenna

U e 30 HITAZD 013000 0.08360 0,090 0.00000 GNSS Antenna
25 A20 HITAZD 0.13000 0.07660 005430 0.00000 GNSS Antenna

[l s 16 HITRTKS 0.13000 008954 008725 0.00000 GNSS Antenna
Count:64 S

11.1.2 NGS Antenna

Figure 11-1-3 Filter

Select ‘NGS Antenna’ to view the antenna type data published by NGS official website.
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® A Antennamanagement  x ‘

ZHD Antenna NGS Antennal User-defined Antenna Y Filter
NGS Antenna Type Manufacturer L1 Phase Center Offset(East)[mm] L1 Phase Center Offset(North)[mm] L1 Phase Center Offset(Vertical)[mm] L2 Phase Center Offset{Eastj[mm] L2 Phase Center Offs
1 3COAGIS  NONE 3CORETEL 236000 -0.23000 58.24000 121000 13400
2 3COAGISH  NONE 3CORETEL 2.96000 -2.23000 56.14000 221000 0260
3 3COAT-703  NONE 3CORETEL 206000 027000 53.34000 -0.59000 -1.560
4 3COAT-705  NONE 3CORETEL 1.76000 -0.83000 52.84000 -0.99000 0160
s 3COATS01  NONE 3CORETEL 2.26000 -0.93000 56.24000 111000 07400
3 3COATO03  NONE 3CORETEL 126000 -1.33000 52.04000 141000 06400
7 3COAT90S  NONE 3CORETEL 306000 -1.13000 58.64000 0.71000 0.4400
8 3COAT906  NONE 3CORETEL 186000 117000 59.44000 0.81000 14400
] 35-02-TSADM  NONE 35 Navigation Inc 236000 307000 25434000 051000 35400
10 35-02-TSATE NONE 35 Navigation Inc 0.66000 -0.53000 152.84000 -0.29000 -0.860C
11 ACC123CGNSSA_XN NONE Antcom Corparation 4.96000 -0.53000 7024000 171000 06400
12 ACC2G1215A_XT_1 NONE Antcom Corparation 176000 1.07000 394000 271000 22400
13 ACCIG1215A_XT_1 NONE Antcom Corporation -0,54000 1.07000 314000 101000 37400
14 ACC42G1215A_XT1 NONE Antcom Corperation 0.16000 167000 7.84000 161000 -3.160
15 ACCAG1215A_XT_1 NONE Antcom Corperation -2.34000 147000 494000 -1.00000 00400
16 ACC33G1213A_XT1 NONE Antcom Corperation 0.26000 -1.63000 30.14000 0.11000 -5.6600
17 ACCS3GO1213AXTT NONE Antcom Corperation 0.86000 -2.53000 2974000 -1.60000 -5.2600
18 ACCT2CGNSSA  NONE Antcom Corperation 286000 -0.73000 4304000 -0.09000 -1.2600

Count:835 G

Figure 11-1-4 NGS Antenna

Click the ‘Refresh’ button at the bottom right corner to get the latest antenna data from the official website
of NGS official website.

® Map 4 Antenna management x‘
ZHD Antenna &) NGS Antenna () User-defined Antenna Y Filter
NGS Antenna Type Manufacturer L1 Phase Center Offset(East)[mm] L1 Phase Center Offset(Nerth)[mm] L1 Phase Center Offset(Vertical)[mm] L2 Phase Center Offset(East)[mm] L2 Phase Center Offs
1 3C0AG3S  NONE 3CORETEL 236000 -0.23000 58.24000 1.21000 1.3400
2 3COAG33H  NONE 3CORETEL 2.96000 -2.23000 36.14000 221000 -0.2600
3 3COAT-703  NONE 3CORETEL 2.06000 0.27000 33.34000 -0.59000 -1.5600
4 3COAT-705  NONE 3CORETEL 1.76000 -0.83000 52.84000 -0.99000 -0.1600
5 3COATO01  NONE 3CORETEL 2.26000 -0.93000 56.24000 1.11000 0.7400
3 3COAT903  NONE 3CORETEL 1.26000 -133000 58.04000 1.41000 06400
u 3COATI05  NONE 3CORETEL 3.06000 -1.13000 3264000 0.71000 0.4400
3 3COATS06  NONE 3CORETEL 1.86000 1.17000 59.44000 0.81000 1.4400
o 35-02-TSADM ~ NONE 35 Navigation Inc 236000 3.07000 25434000 051000 3.5400
10 35-02-TSATE  NONE 35 Navigation Inc 0.66000 -0.53000 152.84000 -0.29000 -0.6600
1 ACC123CGNSSA XN NONE Antcom Corporation 496000 -0.53000 7024000 1.71000 06400
12 ACC2G1215A_XT_1 NONE Antcom Corporation 1.76000 1.07000 3.94000 271000 22400
13 ACC3G12154_XT_1 NONE Antcom Corporation -0.54000 1.07000 3.14000 1.01000 3.7400
14 ACC42G1215A_XT1 NONE Antcom Corporation 0.16000 1.67000 7.84000 1.61000 -3.1600
15 ACCAG12154_XT_1 NONE Antcom Corporation -2.34000 147000 494000 ~1.09000 0.0400
16 ACC5361215A_XT1 NONE Antcom Corporation 0.26000 -163000 30.14000 0.11000 -5.6600
17 ACC33G01215AXT1 NONE Antcom Corporation 0.86000 -2.53000 29.74000 -1.69000 -5.2600
18 ACCT2CGNSSA  NONE Antcom Corporation 286000 -0.73000 49.04000 -0.09000 -1.2600
Count83s

Figure 11-1-5 Get the Latest Antenna Data

Click the ‘Filter’ button in the upper right corner to filter by form field.




':” H"Target Hi-Target Business Center User Manual

® Map | &% Antennamanagement x ‘
ZHD Antenna @) NGS Antenna () User-defined Antenna Y Filter
NGS Antenna Type 1 hase Center Offset(Easi = dhase Center Offset(North ¥ -hase Center Offset(Vertica ™ | L2 Phase Center Offset(Eas){mm] ¥ L2 Phase Center Offset(North)[mm] ~ L2 Phase Center Offset(Verticallmm] ¥ De
1% Ascend Order
(276 HITA12 NONE 0.86000 1.07000 '50.24000 -0.09000 -1.36000 91.85000 GNS
77 HITAIS  NONE 47 Descend Order 5.76000 -1.53000 7854000 -0.20000 124000 69,5000 aNs
l7e HITA20  NONE & Clear 0.76000 -1.13000 76.64000 0.01000 -0.56000 64.35000 GNS
279 HITA3D NONE 3.26000 -0.63000 83.64000 2.31000 0.64000 69.55000 GNS
v earch
(280 HITAT3300  NONE 2.96000 -0.23000 58.14000 1.11000 -2.26000 57.85000 GNS
Guangzhou
281 HITAT33501CR HITS -0.24000 0.07000 118.94000 051000 -1.16000 144555000 aNs
Gutec AB
(282 HITAT3500  NONE Hl-TargEt 2.16000 -2.03000 58.34000 0.31000 -1.06000 57.35000 GNS
(283 HITAT35101CP  NONE HZE Testinck 1.26000 -0.93000 140.84000 -0.09000 -0.66000 151.85000 GNS
Harxon Corpr
284 HITAT3S101CP  HITS Hemisphere ¢ 246000 -0.93000 140.34000 051000 -0.66000 149.75000 GNS.
285 HITATIS101CR  NONE 066000 057000 14174000 -0.49000 024000 15175000 aNs
oK
1286 HITAT35101CR  HITS - 1.16000 -1.03000 143.24000 -0.49000 0.14000 151.45000 GNS
287 HITAT35101H  NONE Hi-Target 1.26000 -1.03000 50.94000 0.41000 -1.76000 56.15000 GNS
(288 HITAT35102H  NONE Hi-Target 1.46000 -0.63000 55.44000 0.81000 -1.56000 57.95000 GNS
289 HITAT4300  NONE Hi-Target 146000 -0.53000 4774000 -0.59000 144000 4065000 aNs
1290 HITAT4SI0ICP  HITZ Hi-Target 027000 0.20000 14395000 042000 007000 156.07000 aNs
1291 HITAT45101CR - NONE Hi-Target 10.86000 -0.83000 140.54000 -0.59000 -0.56000 156.25000 GNS
(292 HITAT45101CR  HITS Hi-Target 10.66000 -1.43000 141.64000 -0.69000 -0.26000 157.15000 GNS
293 HITATS3501  NONE Hi-Target 1.76000 057000 14104000 021000 -0.06000 15365000 aNs
Count:835 G

Figure 11-1-6 Filter

11.1.3 User-defined Antenna

Select ‘User-defined Antenna’, right click ‘Add’ or click ‘Add’ button at the bottom right corner, you can
add custom antenna type data manually.

o
® map £ Antenna management x‘ User-defined Antenna = X

ZHD Antenna () NGS Antenna [ User-defined Antenna Y Filter
Antenna Type

Antenna Type Radius(m) tenna Center Heig tenna Center Heig om from the Botto

Description Description
Radius(m)

L1 Antenna Center Height(m)
L2 Antenna Center Height(m)

dh(m)

Counto +

Figure 11-1-7 Add Custom Antenna Type Data Manually

Right-click ‘Add’ to pop up the custom antenna list, enter the antenna type, description, L1 antenna
center height (m), L2 antenna center height (m), and the height difference data from the bottom to the
measurement point, and then click ‘OK’, to complete the addition.
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® Map H.e Antenna management % ‘
ZHD Antenna ) NGS Antenna (@) User-defined Antenna Y Filter
Antenna Type Radius(m)  tenna Center Heig tenna Center Heig om from the Botto  Description
h RTK10 0.06880 GNSS Antenna
Count:1 +

User-defined Antenna H X
Antenna Type iRTK1D

Descriptien GNSS Antenna
Radius(m) 0.13000

L1 Antenna Center Height(m) |0.83800
L2 Antenna Center Height(m) |0.06880

dhtm) 0.00000

=]

Figure 11-1-8 Add Custom Antenna Type Data Manually

To delete the custom antenna data, select the corresponding antenna and right-click ‘Delete’.

@ Map

H,cﬁ:‘ Antenna management

ZHD Antenna MNGS Antenna User-defined Antenna
Antenna Type Radius{m) tenna Center Heig tenna Center Heig om from the Botta Description
|
1 iRTK10 0.13000 0.83800 0.06880
+  add

Figure 11-1-9 Delete the Custom Antenna Data

Click the ‘Filter’ button in the upper right corner to filter by form field.
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ZHD Antenna MNGS Antenna User-defined Antenna Y Filter
v ¥ tenna Center H ¥ tenna Center H ¥ om from the Be v« Description ¥

47 Descend Order

A* Antenna management x|

~ B (Al select)
RTK10

Figure 11-1-10 Filter
11.2 Angle Conversion

Click ‘Tools’ — ‘Angle Conversion’ to pop up the Angle Conversion column panel.

Support wen 2 @ B &

HBC Project GNSS  RTK  Elec  Total Station  Road Design DM

o = -
| i
Antenna Angle Distance Coordinate Interse
Management Conversion | Conversion Conversion Line
data COGO

Project management = X ® map | b.Angle Conversion = X

% New Data Files Radian |0.0000

X . Degree |0.0000

= Import Data Files s =
Gon
il

Layer Manager = X

Output = X

© messages(95) Warningsi0) € Errors(1)

[01:24:27] Close HBC Project Successfully

Figure 11-2-1 Angle Conversion
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Support angle conversion between radians, degrees, degrees minutes and seconds, gauges and mils.
Enter one of the data and click ‘Compute’ to calculate the remaining four angles.

Angle Conversion H X
Radian |10 |
Degree | 0.0000 |
DMS | +000:00:00.00000 <}
Gon (0.0000 |
Mil |0.0000 |
Compute

Figure 11-2-2 Angle Conversion

Angle Conversion H X

Radian |1l|] |

Degree | 5729578 |

DMS | +212:57:28.06247 (<}

Gon |53vs.5193 |

Mil 101859164 |

Compute

Figure 11-2-3 Angle Conversion
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11.3 Distance Conversion

Click ‘Tools’ — ‘Distance Conversion’ to pop up the Distance Conversion column panel.

Hi-Target Business Center x
HBC Project GNSS  RTK  Elec  Total Station Road Design oM Tools Support Login R @ ﬁ @
o AES > #
Cé 2 — vkl dile

Antenna Angle Distance | Coordinate Intersection Poim
Management  Conversion | Conversion| Conversion Line
data COGO

Project management = X ® wap Distance Conversion - X
" New Data Files KM

™M
£ Import Data Files

™

Mile

Nautical mile |0
Yard

Foot

Inch  |0.0000

Compute

Layer Manager = X

Qutput = X

O Messagesige) Warnings(0) €9 Errors(1)

[01:24:27] Open HBC Project Successfully

[01:24:27] Close HBC Project Successfully

Figure 11-3-1 Distance Conversion

Support distance conversion between kilometers, meters, centimeters, miles, nautical miles, yards, feet
and inches. Enter one of the data and click ‘Compute’ to calculate the remaining seven distances.
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Distance Conversion X
KM | 19 |
M 0.0000

M 0.0000

Mile 0.0000

Mautical mile

Yard 0.0000
Foot 0.0000
Inch 0.0000
Compute |
Figure 11-3-2 Distance Conversion
Distance Conversion +
KM 10
M |1m1u.ﬂm}
M |m-nmmmm
Mile |6.21 37

Nautical mile |5.3995

Yard | 10936.1330
Foot | 32808.3990
Inch | 393700.7874

Compute

Figure 11-3-3 Distance Conversion

11.4 Coordinate Conversion

It supports the conversion between longitude, latitude and ellipsoid height (BLH), spatial rectangular
coordinate (XYZ), plane coordinate and leveling elevation (NEZ).
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11.4.1 Single Point Coordinate Conversion

The coordinate data can be input manually, or the data can be input by selecting points from the list.
Input the coordinate data in the source ellipsoid, and click ‘To Local’ to calculate the coordinate data of
the target ellipsoid.

Map Bg . -
® Mmap g EEgEEE 83 | Coordinate Conversion - X
EE Related Control Point Point Mame B L Point File
Points 1 _ 411 22:50:00.53567N I Source
A 2 973 22:58:50,79489N 113:21:38.17076E
3 |- csl csl 22:59:07.95718N 113:21:41.77379E
Control Points B |22:59:00.53567N
4 cs2 cs2 22:58:49,48718N 113:22:17.43920E L s o o
;gr 5 | cs3 cs3 22:5%:03.75067N 113:22:23.66333E H 2379000
Baselines
. Local
A BLH XvZ NEZ
Repeat Baselines
M 0.00000 —
N =
— E 0.00000
Synchronous Loop altitude |0.00000
— Coordinate System ||| To Local ||‘ To Source
Asynchronous Loop
~©
Cbservation Files
S
Ephemeris Files
Count:5
r

Figure 11-4-1 Input the Coordinate Data
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Coordinate Conversion = X

Paoint File

Source

® BLH [ 7 1 NEZ

B |22:50:00.53567N Q|

]
i

L | 113:22:03.60603E

H [43.79000 |
Local
) BLH ) X¥Z @ NEZ
N 1254284802999 |
X
E 435162.94823 |
altitude |43.79000 |
| Coordinate System | | To Local | | To Source |

Figure 11-4-2 to Local

Input the coordinate data in the source ellipsoid, and click ‘To Source’ to calculate the coordinate data
of the target ellipsoid.

Man [2ie] - .
® v gC D | Coordinate Conversion = X
EE Related Control Point Point Name B L Point File
Points 1 a1 22:59:00,53567N 113:22:03.60603E Source
A 2 973 22:58:50.79489N 113:21:38.17076E @) BLH I KYZ 1 MEZ
3 | csl [=3] 22:59:07.95718N 113:21:41.77379E
Control Points B |mm:m'MN o | [rp—
- :58: 22 H
4 csd csd 22:58:40.48718N 113:22:17.43020E N |m0m00 = o |
Baselines I
Local
77 1 BLH o & NEZ
Repeat Baselines
N | 2542044 48350
®
{:,\ E |a35734.58592 | ®
synchrenous Loop altitude |8.27600 |
— ‘Cuordinate Syslem‘ | To Local | | To Source | |
Asynchronous Loop
o
Observation Files
&
Ephemeris Files

Figure 11-4-3 Input the Coordinate Data
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Coordinate Conversion = X

Paint File

Source

BLH XYZ MEZ

B |22:59:03.75068M [x ]

L |113:22:23.66333E o

H |8.27600

Local

BLH XYZ MEZ

M 2542944 48350

~

E 435734.66592

altitude |8.27600

Coordinate S}rslem| | To Local | | To Source

Figure 11-4-4 to Source

11.4.2 File Conversion

In the coordinates to be converted, select the coordinate type, then click ‘..., the file selector will pop up,
select the corresponding file, and set the custom format settings. After the file is successfully imported,
"ok" will be displayed on the right side of the "file" with the converted coordinates.

Coordinate Conversion = X
Point File
Source
BLH KYZ MNEZ
File
Local
BLH xZ MEZ
ordinate Syst To Local To Source | | Export

Figure 11-4-5 Click ...
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X

1 > ThisPC » Desktop » zhuhstest v O Search zhuhs.test r

B M @

Mame Date modified Type Size

Organize ~ Mew folder

'S
3+ Quick access

D 1 9/13/2021 946 PM  Text Document 1KB
[ Desktop »
* Downloads
Documents
[&=] Pictures -
1
baogao
GMNSSStyle
Out

@ OneDrive
[ This PC
[ Desktop

=| Documents

AL nownloads v

File name: |1 v| Al files(*.) v

Figure 11-4-6 Select the Corresponding File

CustomFormatting

Template | Mone

- | | Template Manager

Supported Fields Selected Fields
Mame Adds = Mame
M M
E E
Z = = Remove | | £
Mull
All = = Angle DD:MM:SS -
Splitter , -
= < Clear

Format Header

oK Cancel

Figure 11-4-7 Set the Custom Format Settings
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Coordinate Conversion = X
Point File
source
BLH XYZ MEZ
Local
BLH HKYZ MEZ
ordinate Syst | To Local | | To Source | | Export

Figure 11-4-8 the File Is Successfully Imported

Click ‘To Local/To Source’, and the converted coordinate data will be displayed in the conversion
result,click ‘Export’, set the corresponding export format settings as required, and click ‘OK’ to export
the coordinate file after the converted coordinates.

Coordinate Conversion + X
Point File

source
BLH XYZ MNEZ

Local
BLH XYE MNEZ

PointMame M E
1 ctl 2542804.3132 435213.40
2 pt24 254271600137 435301.54
3 ptdl 2542643.7094 435287.64
4 pt33 25425994343 435232.97
5 pth6 2542624.0653 43519895
Count:7
ordinate Sysh To Local | | To Source Export

Figure 11-4-9 the Converted Coordinate Data
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Filename |xt100312 || Al filest=#) |

FilePath |C:/Users/zhdgps/Documents/HBC/Out

Template Mone - | | Template Manager

< < Clear Format Header

Supported Fields selected Fields

B

L Angle DD:MMSS -
H

Explore to | OK | | Cancel

Figure 11-4-10 Export

11.5 Intersection

Click ‘Tools’ — ‘Intersection’ to pop up the Intersection column panel.

Hi-Target
HBC  Projet  GNSS RTK  Elec  TotalStation RoadDesign DTM  Tools  Support wain A @ B &
) ) %\ QGE o R
@ @ = O
Antenna Angle Distance  Coordinate | Intersection | Point and
Management  Conversion Conversion Conversion Line
Fidi et <fe]
Project management + X< ® v | Intersection = X

[ New Data Files 4Pt | 2Pt2l 2PHIL 2PRZA ZPHIAIL Azimuth  2C 1LIC 1RPE

2 Import Data Files

B D Instruction:
A,B,C.D are known points ABP and CDP are straight lines.

N |0.0000
E |0.0000 X
Z |0.0000
Unknown
Layer Manager + X N o
E 0
z o

Output = X

Warnings(0) @ Errors(1)

[01:24:27] Close HBC Project Successfully

Figure 11-5-1 Intersection
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Support four points known, two points and two lines, two points and one line, two points and two angles,
two points and line angles, eccentric points, two circles intersecting, line and circle intersecting, and
circular arc taking point measurement.

Intersection - X

4Pt 2Pt2L 2PtIL 2PE2A 2PH1AIL Azimuth 2C 1L1C 1RPE

B D Instruction:
A B,C,D are known points, ABP and COP are straight lines.

N (0.0000
0000 L=

E |0.0000 | =
Z |0.0000

Unknown

N [}

E [}

Zz [}

Figure 11-5-2 Intersection

Enter the corresponding coordinate data in the known points, you can enter the data manually or select
points from the list, and then click Calculate to calculate the NEZ coordinates of the point to be found.

® Map FJ GNsSData x

oo
(=3

Intersection - X

Related Control Paint Point Name 3 L H N E z 4Pt | 2Pl 2ptIL 2PRA 2PMIAIL Azimuth 2 1LIC 1RPE

an 22:59:0053567TN 113:22:03 50603E 43,7900 2542848.0301 435162.9483 43,7900

73 22:58:50.79489N 113:21:38.17076E 53.0160 2542551.5092 434437.1652 53.0160 P

A

1
3
3 A el sl 22:59:0795718N 113:21:41.77379E 143260 2543079.0344 434542,0901 143260 B D Instruction:
4
5

Centrol Foin ,B,C,0 are known points,ABF and CDP are straight lines.
22:58:40.48718N 1 16.0660 2542506.4477 435555.5049 16.0660 \

E - s3 s3 22:59:03.75067N 113:22:2366333E 82760 2542944.4835 435734.6659 82760

~.
Baselines

T
Repeat Baselines

o)

Synchronous Loop

/:;\ Z 1606600

Asynchronous Loop

A B C|D

N |2542506.44766

E 43555550491

Unknown

EJ» N 254275776245

Observation Files

E 435032.91018

z 30.26739

Compute

Outnue

Figure 11-5-3 Calculate the NEZ Coordinates
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11.6 Point and Line

Click ‘Tools’ — ‘Point and Line’ to pop up the Point and Line column panel.

Hi-Target Busi

HBC Project GNSS RTK Elec Total Station Road Design DTM Tools Support

T &8 8 & w| 4

Antenna Angle Distance  Coordinate Intersectior} Point and B
Management  Conversion Conversion Conversion Line
data COGO
® map Point and Line ® X

Project management = X

[ New Data Files Offset Paint
Point Name

& Import Data Files

i

Start Point

Paint Name

i

End Point

Point Name

i

Layer Manager = X
Compute

Output = X
© Messages(96) Warnings(0) € Errors(1)

7] Open HBC Project Successfully

[01:24:27] Close HBC Project Successfully

Figure 11-6-1 the Point and Line Column Panel

Input the coordinates of the selected point, line start point, and line end point manually or through the
list of selected points; then click ‘Compute’ to display the calculation result in the area below the column

panel.
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Map B GNssData . B
© v = e Point and Line H X
EE Related Control Point Point Name 8 L H N 3 z Offset Point
Points. 1 411 22:39:00.33567N 113:22:03.60603E 43.7900 2542848.0301 4351629483 43.7900 Point Name 411 |
2 ) 22:58:50.79489N 113:20:38.17076E | 530160 25425515092 4344371652 S3.0160 \ N [2542848.03006 | o=
A 3 [a] =] ; 718 3 T~ E 435162 94834 |
Control Points \‘ﬂ‘iﬁ
4 - cs2 €s2 22:32:40.48718N 113:22:17.43920E 16.0660 25425064477 4333355040 16.0660 y z |
= 5 - o3 3 22:58:03.75067N 113:22:23.66333E 22760 25420444835 4357346650 82760 1t Point
Baselines Point Naitewg73 |
r N 254258 msgg16 | =
7 E 43437 16523 |
Repeat Baselines
z [s3.01600 ]
) End Point
Synchronous Loop Point Name ‘m |
n N [2543079.03441 |
o E 432542 0901 |\it
Asynchronous Loop
z [14.32600 ]
E
Observation Files
=
Ephemeris Files
Figure 11-6-2 Compute
Point and Line +H X

Offset Point

Point Name |411 |

N |2542848.03006 i
X

E 435162.94834

z 43.79000 |

Start Point

Point Name 973 |

N 254255150916 i
i

E 434437.16523

z |53.01600 |

End Point

Paint Name |cs‘| |

N 12543079.03441 i
E 43454209014 | x
z 14.32600 |

calculation result

Line Side Right

Dist To Start 4324090
Dist Te End 105.4498
Vertical Dis £53.9941

Figure 11-6-3 the Calculation Result
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12.1 Register

12.1.1 Open the Software Registration Interface

The software registration interface will pop up automatically when the advanced modules ‘GNSS PPK
Solve’ and ‘Single BeiDou Solve’ are not registered, or click ‘Register’ under ‘Support’ after opening the
software, the software registration interface is as follows.

# Software Register

Register ID: 378F51C303318

Lisence: || | | |

Register

‘ Cancel ‘

Figure 12-1-1 Register

The software will automatically generate a serial number based on the computer configuration
information, enter the registration code or license file obtained from this serial number.

If you do not use the advanced ‘GNSS PPK Solve’ and ‘Single BeiDou Solve’ modules, you can enter
the software directly by clicking the ‘Cancel’ button.

12.1.2 Click ‘Register’ to Complete the Advanced Module Registration

Note: New users will have a one-month trial period by default after the installation of the software, during
which users can use the functions of the advanced modules.

12.2 Model Info

Click ‘Support’ — ‘Model Info’ to pop up the module information window. Display the license status and
expiration date of each module of the basic module; display the license status and expiration date of the
‘GNSS PPK Solve’ and ‘Single BeiDou Solve’ modules of the advanced module.
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H» HBC Model Info X
Base Madule Permission State Expiration Date
GNSS (] 2022-01-09
RTK (] 2022-01-09
Elec (] 2022-01-09
Total Station (] 2022-01-09
Road Design (/] 2022-01-09
DTM (/] 2022-01-09
Advanced Module  Permission State Expiration Date
GNSS PPK Solve (/] 2022-01-09
Single BeiDou Sohve @ 2022-01-09

Figure 12-2-1 HBC Model Info

Click ‘Upgrade’, a registration window will pop up, after completing the registration, the module
information will be refreshed automatically.

£» HBC Model Info

Base Module Permission State Expiration Date

,.!3' Software Register
GNSS 2022-01-10

RTK 2022-01-10

Elec 2022-01-10

Register |D: CB55E453E0618

Lisence: |8{2022-01-10).reg I:I

Register

Total Station 2022-01-10

Road Design 2022-01-10

0000000

= DoTM 2022-01-10

| Cancel | Advanced Module = Permission State Expiration Date

GNSS PPK Solve Q 2022-01-10

Single BeiDou Solve Q 2022-01-10

Figure 12-2-2 the Module Information
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12.3 Help

Click ‘Support’-‘Help’ or the ‘Help’ button in the upper right corner to pop up the help document.

Hi-Target Business Center

HBC  Prgject  GNSS RTK Elec  TotalStation RoadDesign DTM  Tools  Suppert Login 8 B &

D B[EBO e

Register Module Help |Video About Check

nfo Update
Permission Info Update

Figure 12-3-1 Help

12.4 Video

Watch the Operation Video Online

Click ‘Support’ — ‘Video’, or click the shortcut button in the upper right corner of the software to enter the
video interface.

Hi-Target Business Center

i
HBC Project GNSS  RTK  Elec  Total Station Road Design D™ Tools Support Login R ® @

BE@@@

Register Module Help | Video| About Check
. Info Update
Permission Info Update

Figure 12-4-1 Enter the Video Interface

You can also directly enter the operation video page through the link:
https://www.youtube.com/watch?v=m2AfdpgXdXs&list=PLu7JRIOyikOoVri_blYasY-5a-LzjmJzX

Select the corresponding modules and videos to watch and learn according to your needs.
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>3 () httpsy//www.youtube.com/channel/UCXv6I6n6WbOX7Kk_QngxR6ég * ® o= i3
= DVouube Search a ¢ I
A  Home
- o
G H Qmini A10
|=, Subscriptions ‘p’ ’-Target
High-precision GIS Handheld =St + 0 0 77
Ln Library . - e I P,
£)  History ‘ ’
% i- SUBSCRIBE
Hi-Target Hi Target Global -
Sign in to like videos,
comment, and subscribe.
HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT O\ >

BEST OF YOUTUBE

: . . Hi-Target inno 1 — Innovation of GNSS RTK
Hi-Target inno 1 — Innovation of GNS... @

1,146 views + 11 months ago

0 Muslc inno1, with its cutting-edge RTK technology and compatible
s and portable design in the survey field, brings users both

o ports centimeter-level positioning accuracy and an excellent
° G experience at a user-friendly cost. It can also work as a

aming flexible sensor for integrated projects or a base station for
6 N drone surveying. inno 1 — born to enhance positioning for

ews geospatial applications. inno 1 supports the simultaneous

: ction of ra tranbinn Af full Annctallatinn catallita cinnale Af 124 Ahannale
@ Live Il 9 o000/1:17 - introductionofin. > B3 & [ Gl
e Fashion & Beauty
. Hi-Target New Products Launch p PLAY ALL

O Learning
i E— [ S SO . e SR - T oo Y T

Figure 12-4-2 YouTube Video Address

12.5 About

Click ‘Support’ — ‘About’, the About window will pop up, and you can view the current version and the

version update time.

#Z@ Hi-Target Business Center
v

H.

Copyright Hi-Target

C
I
¥
I3}
]
"
C
3
i
Ia)
| T
i

Figure 12-5-1 About

12.6 Check Update

Click ‘Support’ — ‘Check Update’, the Check for Updates window will pop up, check "When the software
starts, you are prompted for an update", click ‘OK’, then when the new version is updated, it will
automatically prompt whether to update.
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.ﬂ!’ HBC Software Update

There are no updates available, you are using the latest version

When the software starts, you are prompted for an update

Figure 12-6-1 Check Update
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Chapter 13

Other

This chapter contains:

- Layer Management
- Online Map

- File Editor Tool

- Online Update

- Software Setting
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13.1 Layer Management

The layer management interface is located in the lower left corner of the left menu bar.

Project management H X

' New Data Files

© Import Data Files

» [ GMNSS

> [ RTK

» [ Total Station
> [E Road

> B DT™

Layer Manager H X

> GNSS

> RTK

» Total Station
> Road

> DTM

Figure 13-1-1 Layer Management
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13.1.1 Layer Composition

Layer Manager -
Layer Manager H |
@ | v Station Point
GNSS @ | w Control Point
@ | ¥ Baseline
RTK g
Total Station © [ Coord Point
® |y Stake Point
Road ® | v/ Control Point
@ | % Mapping Point
DTM @ | v Line Data
® v Surface Data
o Baseline Vector
~ Road
® v Cross-sectional Point
~ Electric
@ v Power Paint
@@ | ¥ Section Point
@ % Power Line
@ v | Power Frame
@ v ZPile
@ v Direction Pile

Figure 13-1-2 Layer Composition

Note: Except for route auxiliary points, structures, and road side stakes layers, the other layers
(including GNSS, RTK, total station, road, DTM, and drawing modules) can be right-clicked [Optional],
edit the layer; the layer can control whether to display, "move up", "move down" to adjust the priority of
the layer, and "zoom to this layer" to quickly locate the layer.

13.1.2 GNSS Layer Management

GNSS module includes two layers: station point and baseline

~ GNSS

© | % Station Point
® | % Control Point
@® | ¥ | Baseline

RTK

Total Station
Road
DM

Figure 13-1-3 GNSS Layer Management
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P.S.You can click the "eye" button or right-click the layer to set whether the layer is displayed; zoom to
the layer to quickly locate the layer position.

~ GMNSS

@ | v Station Point
@ | % Control Point
® ¥ Basef

RTK © Selectable

Total Station Move Up
Road

oM | Zoom To Layer

Figure 13-1-4 GNSS Layer Management
13.1.3 RTK Layer Management

RTK module includes coord points, stake points, control points, mapping points, line/surface data, base
station vectors (base station vectors are closed by default); road module: cross-sectional points.

GNSS
v RTK

Coord Point
Stake Point
Contral Paint
Mapping Point

Line Data

AR AR AR 2RI

Surface Data

Baseline Vector

#le o ¢ 00 0 0

<

ad

® v Cross-sectional Point
Electric

Total Station

Road

D™

Figure 13-1-4 RTK Layer Management

You can click the "eye" button or right-click the layer to set whether the layer is displayed; zoom to the
layer to quickly locate the layer position.
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GNSS
~ RTK

¥ Coond o

Py 5
SO

@ ¥ ControlPoint | . Selectable
@ v Mapping Point Move Up
® % Line Data Move Down
©® v Surface Data
L] Baseline Vector

¥ Road

@ | ¥ Cross-sectional Point
Electric
Total Station
Road
D™

Figure 13-1-5 RTK Layer Management
13.1.4 Electricity Layer Management

Import the electric RTK project, the map can display power points, cross-section points, power lines,
poles, towers, direction piles, Z piles; hide the power point display, and at the same time do not display
Z piles and direction piles on the map.

v RTK
© | v Coord Point
© v Stake Point
© v Control Point
© | v Mapping Point
© |y Line Data
© | v Surface Data
< Baseline Vector
Road

v Electric

@ % Power Point

@ ¥ Section Point
© | ¥ Power Line

@® | v Power Frame

Zpile

Direction Pile

Figure 13-1-6 Electricity Layer Management
13.1.5 Total Station Layer Management

The total station module includes observed points and shape lines.
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GNSS

RTK

v Total Station

@ | v 7HD Triangulation Data-Observed Point
@ | % 7HD Triangulation Data-Net Shape Line

Road

O™

Figure 13-1-7 Total Station Layer Management

X You can click the "eye" button or right-click the layer to set whether the layer is displayed; zoom to
the layer to quickly locate the layer position.

GNSS
RTK
¥ Total Station
% | ZHD Triangulation Data-Observed Point
® % ZHD Triangulation Data-Net Shape Line

® \isi

D™

v Selectable

Move Up

;chm To Layer

Figure 13-1-8 Total Station Layer Management

13.1.6 Road Layer Management

The road module includes road auxiliary points, construction, pile side lines, and the road as a whole.
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GNSS
RTK

Total Station

v Road
® Road Auxiliary Point
© Construction
® Pile Side Line
© | v road0l

DTM

Figure 13-1-9 Road Layer Management

X You can click the "eye" button or right-click the layer to set whether the layer is displayed; zoom to
the layer to quickly locate the layer position.

GNSS
RTK

Total Station

~ Road
Road Ausiliary Point
© G i
Move Up
©® v road0l Move Down

Figure 13-1-10 Road Layer Management

13.1.7 DTM Layer Management

DTM module includes file layers.

366




‘:" H’-Target Hi-Target Business Center User Manual

GNSS
RTK

Total Station
Road
v DIM

Figure 13-1-11 DTM Layer Management

% You can click the "eye" button or right-click the layer to set whether the layer is displayed; zoom to
the layer to quickly locate the layer position.

GNSS
RTK
Total Station
Road
v DIM

Figure 13-1-12 DTM Layer Management

13.1.8 Switch Map

1. Click the button in the upper right corner of the software window to switch the map background to
black / white.
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Project management + X
" New Data Files

Import Data Files

[ GNss.
Fd Points

5 RTE

i E

[ Total Station
ZHD._Triangulation_Data
[ Road

i DM

Figure 13-1-13 Switch Map

Project management - X

" New Data Files (‘-)\ (‘D\ : : tﬁt

 Import Data Files f

[ GNss
B Points.

Control Paints

i Baselines
Repeat Baselines
SyneLaop
Async Loop

| Observation Files
& Ephemers Files
[ rTK *

[ Total Station Ao
ZHD_Trisngulation_Data *

[ 0TM [ L.

Figure 13-1-14 Switch Map

2. Click the button in the upper right corner of the software window to switch whether there is a grid in
the map background.

j @ ms 2 @ o ¥
Project management X Map [ x| & x|[E = m -

I New Data Files Q @ L, CB Hﬂ

Import Data Files o

Bayne Loop
L Observation Files

4 Ephemeris Files
[ RTK |

[ Total Station o
ZHD._Triangulation_Data
[l Road L3

i ‘
L

£ otm

Figure 13-1-15 Switch Map
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13.2 Online Map

At present, HBC supports "online map" and "online satellite map".
I

v Mo Map
Unline Map

Online Satellite Map

Figure 13-2-1 Switch Map

13.2.1 Online Map

Click the map button and select "online map".

No Map

V' Online Map
-

Y RanmL Online Satellite Map

#XRWELR

C FEEUR HIFMRET - Rm L

Figure 13-2-2 Switch Map

You can zoom in and out to view detailed map information.

13.2.2 Online Satellite Map

Click the map button and select "online satellite map".
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No Map

Online Map

BN |/ Online Satellite Map
i ¥ER,

,«'/

Figure 13-2-3 Switch Map
You can zoom in and out to view detailed map information.

13.3 File Editor Tool

13.3.1 Modify Site Name

Double-click the GNS observation file with the left mouse button to modify the site name of the file, up
to 4 characters in length.

= FileEditer — *

Marker Mame: ocems2

Antenna Slant Height (m): |2.0040 EI
QK Cancel

Figure 13-3-1 Modify Site Name

13.3.2 Modify Antenna Height

Double-click the GNS observation file with the left mouse button to modify the antenna height.
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= FileEditor — Ft

Marker Name: oema

Ifmtenna Slant Height (m): |2.0040 S
oK Cancel

Figure 13-3-2 Modify Antenna Height

13.4 Online Update

13.4.1 Upgrade Popup
When there is a new version, open HBC, and an upgrade pop-up window will pop up, including the
version upgrade content and download method.

Note: When you click [Ignore], except for manual update, this version update will no longer be displayed
in the pop-up window.

BE* HBC Software Update

There are no updates available, you are using the latest version

When the software starts, you are prompted for an update

Figure 13-4-1 Upgrade Popup
13.4.2 Manual Update

Click [Support]-[Check for Update], and the upgrade pop-up window will pop up.

13.5 Software Settings

Click the "setting" button in the upper right corner of the software to pop up the software setting window.
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Figure 13-5-1 Software Settings

,ﬂ} Software Configuration

Unit/Format

Distance |m |'|
Angle M= -
Display

Coordinate Type Flane eoordinates -
Coordinate Display Order HEZ -

Map Display Code Map display descriptien
Table Fage Row Count 1000 -
Font Hot To Seals  |1.00 :
Storage

Froject Folder |D:/Uzers/Desktop/HEC K

Software Update

$hen the software starts, you are prompted for an update

Figure 13-5-2 Software Settings

The unit / format, display, storage location and software update can be set.
13.5.1 Unit / Format
Distance unit and angle unit can be set.

The types of distance units are m, U.S. foot and foot.

The types of angle units are DMS, Gon, mil, DD:MM.MMMM.
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,ﬂ}" Software Configuration

Unit/Format

-

Distance m
Angle T3 foot
foot

Figure 13-5-3 Unit / Format

_ﬂ!’ Software Configuration

Unit/Format

Distance m

Angle
Display gfi‘
DD I, MMRT

Figure 13-5-4 Unit / Format

13.5.2 Display

Coordinate type, coordinate display order, map display, number of lines per page of table and text can
be set without scale.

Coordinate types include geodetic coordinates and plane coordinates.

The coordinate display order can be set to NEZ,NZE,ENZ,EZN,ZNE,ZEN.

Map display can set map display code and map display description.

The number of rows per page of the table can set the number of rows per page of list data in the software.

The text does not follow the scale. You can set the scale according to your preference.

Display
Coordinate Type Flane coordinates -
) ) Geodetic coordinates
Coordinate Display Order
Map Display Code Map display deseription
Table Fage Eow Count 1000 -
Font Hot To Seale  |1.00 =

Figure 13-5-5 Display

373




“:" H’-Target Hi-Target Business Center User Manual

Display
Coordinate Type Flane coordinates -
Coordinate Display Order |HEZ -
Map Display Code WZE
ERZ
Table Fage Kow Count ETH
ZHE
Font Hot To Scale TEN

Figure 13-5-6 Display
13.5.3 Storage Location

You can set the file path to save the new project.

13.5.4 Software Update

When checked, the software will automatically prompt whether to update when the software is started.
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Chapter 14

The Appendix

This chapter contains:

- Terminology Notes

- RINEX Format Description
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14.1 Terminology Notes

14.1.11GS

International GPS Service (IGS), based on the global ground-based GPS continuous operation station,
is an example of GPS continuous operation network and comprehensive service system. It provides
GPS users with various free information, such as GPS precise ephemeris, fast ephemeris, forecast
ephemeris, IGS station coordinates and their motion rate, phase and pseud-orange data of GPS signals
received by IGS stations, and earth rotation rate. It supports countless scientific projects in geodesy and
geodynamics, including ionosphere, meteorology, reference frames, precise time transfer, high-
resolution Estimate of Earth's rotation rate and its changes, and crustal movement. DORIS in France
and PRARE in Germany are also considering the establishment of similar international organizations to
make sure such space geodetic observation system are more efficient, automated, accurate and reliable.

14.1.2 Ambiguity

The unknown integer number of cycles of the reconstructed carrier phase contained in an unbroken set
of measurements from a single satellite pass at a single receiver.

14.1.3 Baseline

The length of the three-dimensional vector between a pair of stations for which simultaneous GPS data
has been collected and processed with differential techniques.

14.1.4 Broadcast Ephemeris

Satellite orbital parameters obtained by demodulation in a message published by a satellite.

14.1.5 SNR (Signal-to-noise Ratio)

The ratio of signal power to noise power at an endpoint.

14.1.6 Cycle Slip

A phenomenon under the interference, the loop jumps from a balance point for several cycle and
stabilizes at a new equilibrium point, causing the integer period of phase to produce an error.

14.1.7 Carrier Wave

A radio wave having at least one characteristic (e.g., frequency, amplitude, phase) which may be varied
from a known reference value by modulation.
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14.1.8 C/A Code

The Coarse/Acquisition GPS code modulanted on the GPS L1 signal. This code is a sequence of 1203
pseudorandom binary biphase modulations on the GPS carrier at a chipping rate of 1.023 MHz, thus
having a code repetition period of one millisecond.

14.1.9 Difference Measurement

GPS measurements can be differenced across receivers, across satellites and across time. Although
many combinations are possible, the present convention for GPS phase measurement differencing is
to perform the differences in the above order: first across receivers, second across satellites and third
across time.

-Single difference measurement (across receivers) is the instantaneous difference in phase of a
received signal, measured by two receivers simultaneously observing one satellite.

-Double difference measurement (across receivers and satellites) is obtained by differencing the single
difference for one satellite with respect to the corresponding single difference for a chosen reference
satellite.

-Triple difference measurement (across receivers, satellites and time) is the difference between a double
difference at one epoch of time and the same double difference at another epoch of time.

14.1.10 Difference Positioning

Determination of relative coordinates between two or more receivers which are simultaneously tracking
the same GPS signals.

14.1.11 Geometric Dilution of Precision

In dynamic positioning, a factor describing the contribution of satellite geometry position to error.
Expression: . Where Q is the matrix factor of the instantaneous dynamic position solution (depending
on the location of the receiver and satellite). ]
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Table 14-1-1 Everal Standard Terms in GPS

Name Meaning

GDOP 4-D geometric factor

PDOP 3-D coordinate geometric factor

HDOP 2-D coordinate geometric factor

VDOP Elevation geometric factor

TDOP Clock difference factor 1:40,000

HTDOP Elevation and clock difference geometric factor

14.1.12 Dynamic Positioning

A method determining the coordinate of the moving rover changed with time.

Each measurement result is obtained from a single data sample and calculated in real time.

14.1.13 Eccentricity

a: semi-major axis

b: semi-minor axis.

14.1.14 Ellipsoid

In geodesy, a mathematical figure formed by revolving an ellipse about its minor axis.Two quantities
define an ellipsoid; these are usually given as the length of the semi-major axis a and the flattening

ff==(a—b)
14.1.15 Ephemeris

The energetic parameters of the position of a celestial body with time.

14.1.16 Flattening

Relating to Ellipsoids
1

f=—(a—-b)=1-,/(1—-¢?)

a

378




“:" H’-Target Hi-Target Business Center User Manual

a: semi-major axis; b: semi-minor axis.; e: eccentricity

14.1.17 Geoid

The particular equipotential surface which coincides with mean sea level, and which may be imagined
to extend through the continents. This surface is always perpendicular to the direction of the force of
gravity.

14.1.18 lonosphere Delay

A wave propagating through the ionosphere (which is a non-homogeneous and dispersive medium)
experiences delay. Phase delay depends on electron content and affects carrier signals. Group delay
depends on dispersion in the ionosphere as well and affects signal modulation (codes). The phase and
group delay are of the same magnitude but opposite sign.

14.1.19 L-band

The radio frequency band extending from 390 MHz to 1550 MHz.

14.1.20 Multipath Error

A positioning error resulting from interference between radio waves which have travelled between the
transmitter and the receiver by two paths of different electrical lengths.

14.1.21 Observing Session

A period of time for collecting GPS data simultaneously using more than two receivers.

14.1.22 Pseudo Range

A measure of the apparent signal propagation time from the satellite to the receiver antenna, scaled into
distance by the speed of light. The apparent propagation time is the difference between the time of
signal reception (measured in the receiver time frame) and the time of emission (measured in the
satellite time frame).

14.1.23 Receiver Channel

The Radio, Mixing and Intermediate frequency channel in the GPS receiver which can receive and track
the two carrier frequency signals of the satellite.

14.1.24 Satellite Configuration

The state of the satellite constellation at a specific time, relative to a specific user or set of users.

14.1.25 Static Position

The measurement of point position without taking into account the motion of the receiver.
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14.1.26 Universal Time

Local solar mean time at Greenwich Meridian.

UT: Abbreviation for universal time UTO0.UTO: As deduced directly from observation of stars.UT1: UTO
corrected for polar motion.UT2: UT1 corrected for seasonal variations in the Earth’s rotation rate.UTC:
Universal Time Coordinated; uniform atomic time system kept very close to UT2 by offsets.

14.1.27 Interval

The process of taking a continuous variable value at periodic intervals.

14.1.28 Condition of Observation

The geometric figure and trajectory of the satellite constellation.

14.2 RINEX Format Description

14.2.1 Observation Data File

This file contains header blocks and data blocks. Figure 9-2-1 lists the header blocks for this file and
figure 9-2-2 lists the data blocks for this file.Here are just a few of the nouns in the observations.

1.Time: Refers to measuring time which signal arrives at the receiver

2.Pseudo range: Measurement of the apparent signal propagation time from the satellite to the receiver
antenna, scaled into distance by the speed of light.In RINEX, there are three kinds of pseudo range
observations: C1lis L1's C/A code, P1lis L1's P code and P2 is L2's P code. Because of the AS policy,
many receivers cannot get the P code of L2, instead of that, adopting the related technology to find out
the Y2-Y1 time delay to eliminate ionosphere influence. In this case, in RINEX, the time delay between
C/A code and Y2-Y1 is converted to the synthesized P2 code.

3. Phase: It is a small value over the entire week of the beat frequency at the L1 and L2 frequencies.
When the square technique extracts the phase, it is a small value in half a week and must be converted
to an entire week.

4. Doppler:The receiver uses a specific processing software to record the Doppler value D1 and D2 and
take Hz as the unit.

In all above records, the three observations must be consistent in time. If the external frequency
standard is used to correct and set the time error correction number as 1, the following measurements
are as follows:

p(corr) = p(recv) —c X1
T(corr) = T(recv) — 7T
L1(corr) = L1(recv) — F X T
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Table 14-2-1 Description of Navigation File Header Block

Header Name Description Format
61~80Columns
RINEX VERSION/TYPE Version format(2) 16, 14X
File type O——Observation data | Al, 19X
Positioning system G——GPS Al, 19X
R——GLONASS
M——MIXED
PGM / RUN BY / DATE Name of file outline A20,
Name of file institution A20,
Date of document creation A20
COMMENT Comments AG0
MARKER NAME The name of measuring point A60
MARKER NUMBER The number of measuring point A20
OBSERVER / AGENCY Name or agency of the observer | A20, A40
REC#/ TYPE / VERS Receiver number, model and | 3A20
software version
ANT#/ TYPE Number and type of antenna 2A20
APPROX POSITION XYZ Approximate position XYZ 3F14.4
ANTENNA: DELTA H/E/N Antenna height H 3F14.4
Eastward eccentricity of antenna E
Westward eccentricity of antenna
N
WAVELENGTH FACT L1/2 | Wavelength factors of L1/L2 216
1: Integer ambiguity
2: Semi-cycle ambiguity
0: L1 Single frequency
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second)

Number of tracking satellites | 16
(maximum 7, more than 7
duplicate records) T(3XAL12)
PRN Satellite number

#/ TYPES OF OBSERV The number of different | 16
observation types in the file 9(4X.A2)
Definition of observation type:
L1, L2: L1, L2phase
observations(cycle)
Cl.C/A pseudo range
measurements of L1 (m)
P1, P2:.L1, L2 P code pseudo
range measurement (m)
D1, D2:Doppler pseudo range
measurement of L1 and L2 (Hz)
T1, T2: The integral Doppler
observation of meridian
instrument (cycle)
After the implementation of AS, L2
and P2 are changed.

INTERVAL Interval of observation (s) 16

TIME OF FIRST OBS Starting time of | 516, F12.6
observation(year,month,day,hour,
minute, second) 6X, A3
Time system: GPS=GPS time
system
GLO=UTC time system
Default value in GPS/GLONASS:
GPS=plain GPS file
GLO=plain GLONASS file

TIME OF LAST OBS Ending time of observation | 516, F12.6
(year,month,day,hour,minute,

6X,A3
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Time system: GPS=GPS time
system

GLO=UTC time system

Default value in GPS/GLONASS:
GPS=plain GPS file

GLO=plain GLONASS file

LEAP SECONDS In  GPS/GLONASS, the slip|l6
second from January 6, 1980,
#OF SATELLITES The observation numbers of |16
satellite contained in the document
PRN / # OF OBS The satellite number. 3X, Al1,12,916
If more than 9 observables are | 6X, 916
measured, repeat the record
END OF HEADER Header block terminator 60X
Table 14-2-2 Description of Data Block of Observation File
Observation Record Description Format
13, F11.7
EPOCH /SAT Epoch: year, month, day, hour, 513,
or minute,second 13,
EVENT FLAG Epoch sign 0: Normal 13
1:Interruption of epoch
P P 12(A1, 12)
=1:Epoch flag
F12.9

The number of satellites in the
current calendar The satellite
number in the current epoch, if
there are more than 12,then
another line(A1, 12)

Receiver clock(s)

If there are more than 12
satellites, records continuously;

If Epoch flag>1
then Epoch sign:

2: Start moving the antenna

32X,12(Al, 12)
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3: Placed at a new point, the end
of the moving 4 : Header
information

5: Exception (the epoch is too
large)

6: The record of cycle slip

The satellite numbers are
recorded in both signs 2 and 5.

OBSERVATIONS

Observation date
LLI
Signal strength

The above data for each satellite
is recorded in EPOCH/SAT. If
more than 5 observations (80
byte),continue the next record.

Observations:
Phase: expressed as integer

Pseudo range: expressed as
meter

Indicates that the measurement is
lost

LLI; Indicates the satellite lock
status (0~7)

Normal

Default value

AS exists

Signalintensity

1: Minimum signal intensity
5:Moderate signal intensity
9:Maximum signal intensity

0:Do not consider

m (F14.3,11,11)
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14.2.2 Navigation Data File

The satellite ephemeris is broadcast navigation message taken from the satellite, which is the basic
data for calculating the ground position.

In the navigation message, the number of orbits, the satellite clock parameter, etc. are included. In order
to accelerate the calculation of the ground point, the satellite sends the broadcast navigation message
once per second, while the broadcast navigation message update every hour. So, each observation
only needs to record a set of broadcast navigation messages. Figure 9-2-3 and figure 9-2-4 list the
navigation file header block and data block, representatively.

Table 14-2-3 Description of Navigation File Header Block
Header Name Description Format

61~80 Columns

RINEX VERSION / TYPE Version format(2) 16, 14X,
File type (N——navigation Al, 19X
data)

PGM/RUN BY / DATE Name of file outline A20
Name of file institution A20
Date of document creation A20

COMMENT Comments AG0

TON ALPHA lonosphere parameters AO—A3 | 2X, 4D12.4

ION BETA lonosphere parameters BO—B3 | 2X, 4D12.4

DELTA-UTC almanac parameters for
calculating
UTC time

AQ,AL1,TW AO0,Al: Calculate the parameter

of time correction

T : Reference time of UTC
data

W : Reference weeks of UTC

LEAP SECONDS Time variation due to leap 16
seconds
END OF HEADER Header block terminator 60X
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Table 14-2-4 Description of Navigation File Header Block

Observation Record

Description

Format

PRN /EPOCH / SV
CLK

PRN Satellite number

Epoch: TOC——Time of clock
Year (two digits);

Month;

Day;

Hour;

Minute;

Second.

Satellite clock error (S)
Satellite clock drift (s/s)

Rate of satellite clock drift
(s/s2)

513, F11.7

13,

13
12(A1, 12)
F12.9

32X,12(A1,12)

BROADCAST
ORBIT-1

IODE Expiry date of ephemeris
data

Crs

(m)

An

(rad/s)

MO

(rad)

3X, 4D19.12

BROADCAST
ORBIT-2

Cuc (rad)
e flattening

Cus (rad)

VA(Vm)

BROADCAST
ORBIT-3

Toe time of ephemeris
Cic (rad)

Q (rad)

Cis (rad)

3X,4D19.12
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BROADCAST | (rad) 3X,4D19.12
ORBIT-4

Crc (m)

Q (rad)

Qdot (rad/m)
BROADCAST Idot (rad/s) 3X,4D19.12
ORBIT-5

L2

TOE

L2 P Data label

BROADCAST Satellite precision (m) 3X,4D19.12
ORBIT-6 _ _
Mobile Station Based (MSB)
TGD (S)

IDOC Expiry date of clock data

BROADCAST Message sending time (GPS 3X,4D19.12
ORBIT-6 week seconds

- counting from the Z of the

word HOW)
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() Hi-Target

Surveying the World, Mapping the Future
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