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Chapter I SurPro6.0 Software Overview

1.1 Software Introduction

SurPro6.0 software , developed by GUANGZHOU ALPHA GEO-INFO CO.,LTD., is an engineering
surveying application software based on Total Station Measurement applications. Developers
according to years of mapping development and market experience accumulation, combined with a

large number of industry users using habits and Android operating style habit fusion.

It sets the position of the total station as a known reference coordinate through known point orientation
and free station setting, and then uses the angle and distance measurement functions of the total station
to calculate the coordinate of the total station's measurement position. It uses the measurement result
coordinates for point survey, multi-round survey, angle ccentricit, distance eccentricit, plane
eccentricity, cylindrical eccentricity, remote heigh, point and line stakeout, road design and stakeout,
CAD stakeout, electric lines survey and easy-to-use engineering surveying application software. The
software has the characteristics of simple and user-friendly operation process, powerful road design
and construction stakeout functions, powerful CAD mapping functions, and convenient display of

function menus for users to customize designs and so on.

The following describes the basic functions of the software: the software mainly includes four parts:

Project, Device, Survey and tool.

1.1.1 Project

This part is mainly for project configuration, project data management, and software settings related
operations, including Project Manager, Project File, Points Dababase, Code Library Manager, Import

data, Export data, Survey Area Settings, Layers Settings, Software Settings, About Software.

1.1.2 Device

This part is mainly aimed at the operations related to connect total station and set station orientation
for the device, including Communication, Station Setup & Orientation, Free Station Setup, Orientate

to Line, Height Transfer, Device Settings, and other functions.

1.1.3 Survey

This part mainly utilizes the measuring coordinates of the total station for field data surveying, stakeout,
and industry applications related operations, including Point Survey, TPS Survey, Multi-Round Survey,
Point Stakeout, CAD Stakeout, Line Stakeout, Spiral Stakeout, DSM Stakeout, Road Design and

Stakeout, Angle Eccentricity, Distance Eccentricity, Plane Eccentricity, Cylindrical Eccentricity,
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Remote Heigh, Electric Lines Survey, Electric Towers Stakeout, Function Customization.

1.1.4 Tools

This part is mainly related to some common practical tools for measurement field work, including
Angle Converter, Perimeter and Area, Volume Calculation, Share File, Calculator, Circle Center
Calculation, Average Calculation, Coordinate Positive calculation, Coordinate Inverse Calculation,
Point Line Calculation, Angle Calculation, Intersection Calculation, Resection, Forward Intersection,

Offset Point Calculation, Extension Point Calculation, Equal Point Calculation.

1.2 Software Installation and Uninstallation

Installation process:
1. Download android SurPro6.0 software installation (*.apk).

2. Copy the SurPro6.0 software installation program to your Total Station. Find the software

installation in file Management and click to install.

3. Click the desktop SurPro6.0 software to enter the software (you need to create a project when
entering the software for the first time, and it will automatically open the software and use the project

after each startup).
Uninstallation process:

Uninstall Method 1: Hold down the software icon on the desktop, drag it to the [Uninstall] option box,

and click “OK” to uninstall the software.
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Chapter II Project

The main window is displayed as shown in Figure 2.1 when entering the software. Click [Project].

The project includes Project Manager, Project File, Points Dababase, Code Library Manager, Import

data, Export data, Survey Area Settings, Layers Settings, Software Settings, About Software.

20250219

HA:044°02'51"

Project Manager Project File

€ G

Export Data Survey Area

Settings

VA:059°37'02" 9!/ @

L ]
. = s —
Points Database  Code Library Import Data
Manager
6 L, @D
Layers Settings Software About Software

Settings

Figure 2.1

Project

Device

Al

Survey

P

Tools

All data and operations of the software are stored and managed by engineering projects. After entering

the software for the first time, you must create a project first. After that, every time when you enter the

software it will automatically load the project last used. Each Project is stored in the corresponding

directory (default location: Internal Storage/SurPro/Project) as a project name folder. The basic

information of the project is stored in the “Project name.job”, and other data is stored in the

corresponding directory file.
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2.1 Project Management

Click [Project Manager], as shown in Figure 2.1. Project Manager includes creating a project,

removing a project, opening a project, and opening a disk project that is not in the list.

é Project Manager

Project List Input 1} Current Project

20250220, 1 20250220 112545 20250220 20250220 112123
Internal Storage/SurPro/Project Internal Storage/SurPro/Project

20250220-2 2025-02-20 11:24:53

Internal Storage/SurPro/Project

Figure 2.1-1

Click [New] as shown in Figure 2.1-1. To create a new project, you need to fill in the Project Name,
Operator, Distance Unit, Angle Format, Default 1% Point Name, Notes and other basic information of

the project. You can also modify the path of the project in disk (Internal Storage/SurPro/Project by
default), click OK start the new project.

é New Project

Project Path Internal Storage/SurPro/Project
Project Name 20250220_2 (X)
Operator

Notes

Date Created

More

Click [Open...] as shown in Figure 2.1-1 to open an existing project.
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Click the project shown in the list, and the functions of “Remove”, “Share” and “Open” will appear,

as shown in Figure 2.1-2.

é Project Manager

Project List Input 1} Current Project

20250220_1 2025-02-20 11:2545 20250220 20250220 11:21:23 _

Internal Storage/SurPro/Project

20 D-2 202 4
A Remove 3

Internal Storage/SurPro/Project

Figure 2.1-2

Click [Remove], as shown in Figure 2.1-2, to remove the project from the list. If you select “The data
file will be deleted permanently at the same time”, the data of the project on the disk will be deleted
and can not be recovered any more; if not select, the project will only be removed from the list, and

you can open the project again when you want.

Remind

Are you sure to remove
project?

The data file will be deleted

permanently at same time.
(Unrecoverable)

Share

Click [Share] to send the project to the cloud server, it will display the sharing code and QR code for

obtaining data. You can get the sharing data on other devices via the button in the main interface ,
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entering the sharing code or scanning the QR code to obtain the data (the same applies to data sharing

in other functions when using the software).

é Sharing Data

Sharing Code:394645

Please enter the sharing code or scan the
E .L E QR code to get the sharing data
|
um Effective Duration:30Minute

Lengthen

[Share Successfully]20250220-2.zip

Open

Click [Open] to open the project that selected in the list.

é Project Manager

Project List 1} Current Project
: . 20250220-2
Remove
20250220_1
'S
'
Please wait...

Figure 2.1-4
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2.2 Points Dababase

Click [Points Dababase] as shown in Figure 2.2-1, 2.2-2. View and manage point data in the project

here, including functions such as Add, Delete, Share, Point Details, Recover, Import, Export, etc.

[Long press] the data item to select it for deleting or sharing.

(— Points Database

Name

@ Pt5 TPS Point Code: T:2025-02-25 11:17:49.000
N:-0.533 E:-2.239 Elev:0.590

@ Pt4 TPS Point Code: T:2025-02-25 11:17:38.000
N:-1.631 E:1.540 Elev:0.575

¥ Pt3 TPS Point Code: T:2025-02-25 11:17:31.000
N:1.813 E:2.895 Elev:0.876

¥ Pt2 TPS Point Code: T:2025-02-25 11:16:07.000
N:4.128 E:-1.886 Elev:0.508

“ Recover import m

Figure 2.2-1

6 Points Database

Name

[] setect aicr)

Share Delete Cancel

D ¥ Pt5 TPS Point Code: T:2025-02-25 11:17 D Rénge Select
N:-0.533 E-2.239 Elev:0.590

D ¥ Pta TPs Point Code: T:2025-02-25 11:17:38.000
N:-1.631 E:1.540 Elev:0.575

] ¥ Pt3 TPS Point Code: T:2025-02-25 11:17:31.000
N:1.813 E:2.895 Elev:0.876

Code: T:2025-02-25 11:16:07.000

¥ Pt2 TPS Point

Figure 2.2-2

Click on the data item in the list to view detailed information, modify name and code, as shown in

Figure 2.2-3.

Click on the icon B in the upper right corner can switch to list mode to view the data, as shown in

Figure 2.2-4.

(— Point Details

Name Pt5 &) Code Input »)  Occupy Point
Reflector Reflectorless,0m Northing

Easting
VA: 284°2321" HA: 076°37'03"

Elevation
SD: 2.376m N: -0.533m

Instrument Height
HD: 2.301m E: -2.239m

Station Setup Time
VD: 0.590m Elev: 0.590m

Azimuth Offset
Local Time 2025-02-25 11:17:49.000

Figure 2.2-3

0.000m

0.000m

0.000m

0.000m

0°00'00"

Name I %

Name Northing Easting Elevation Code Slope Dist HA VA Mileage Offset Time
‘5‘ Pt5 -0.533 -2.239 0.590 2376  76°3703" 284°2321" 2025-02-2511:
@ Pt4 -1.631 1540 0.575 2316 316°3831" 284°2323" 2025-02-2511:
@ Pt3 1.813 2895 0.876 3.527 237°5620" 284°2323" 2025-02-25 11:
@ P2 4728 -1.886 0.508 4.567 155°27'06" 276°23'15" 2025-02-2511:

§ Pu 3003 0152 182°54'12" 267°27'53" 2025-02-2511

Figure 2.2-4

-0.133 3.009
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Click [Add] to manually enter point coordinate information as shown in Figure 2.2-5.

Click [recover] can restore the accidentally deleted point data as shown in Figure 2.2-6.

é New Point é Deleted Points

Name Name
Code [ setect (o)
Northing put m
Easting nput m
Elevation Input m
Property Type Input Point
Figure 2.2-5 Figure 2.2-6

Click [import], select the corresponding data format, and the next step is to select the imported file for

data import, as shown in Figure 2.2-7.

é Import Data é- Import File Setting

Choose Import File Format File Name § Go to internal storage root directory

Cass Form at(dat)

Point Name,Code,Easting,Northing,El tior

File Type - § Go to program storage directory

{} Return
lmport Parameters Internal Storage/SurPro/Import 1 ‘
Property Type Input Point
Distance Unit Meter

Pop Up Confirmation of Import

-

Figure 2.2-7 Figure 2.2-8

Click [Export], select the data format for export, choose the export location, and export the data results
as shown in Figure 2.2-9. The data formats for export can be customized by adding custom formats in

the format representation according to requirements, as shown in 2.2-10.

é Export Data é Export Data

Export Path Internal Storage/SurPro/Export
Point Type [ enable
File Name Project Name > + . o B . i
Choose Export File Format | RESY B s
Cass Format(dat) oot o B
Point Name,Code,Easting,Northing,Elevatior )
' Time D Enable
Export Parametes Start Time
Distance Unit Meter d
End Time

T ST

Figure 2.2-7 Figure 2.2-10
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2.3 Code Library Manager

Click [Code Library Manager]. The Code Library is a pre-defined set of coding attributes for external
collection points, which can be quickly filled in with coding values through the selection of visual
name descriptions.(The first time you use the code library, there is none to be chosen as shown in
Figure 2.3)

é Code Library

Name H—

Data Content

|
Py

Figure 2.3-1

In the Code Library Manager, operations such as New, Import, Delete, Edit, Share and Apply the code
library.

é Code Library Manager

Data Content

None

Common codes Quantity:21

common des
e @ ‘
Delete Apply

Figure 2.3-2
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To create a new code library

Click on the icon

as shown in Figure 2.3-1 to create a new code library. Click [new], input the

code library name, and click [Add] to add a function module

6 Code Library Manager é New A Code-Library

Data Content

None

Common codes

GAS PIPE

Quantity:2

Name Pls input the Code Library name, such as GAS PIPE

Data Content

Figure 2.3-3

Figure 2.3-4

The code library can be predefined according to the user's project needs, and the symbols and colors

of the survey points corresponding to the coding can be set, as shown in Figure 2.3-5. It can also be

set whether the survey points corresponding to the coding are automatically measured into a graph

(line, polyline, polygons), as well as the color, layer, line style, line width, etc. of the lines, as shown

in Figure 2.3-6.

Data Content

None AE142
AE141 AE142
AE2301 AE240

AB002

AE170

G

AE250

AE300

Remark Pls input the function module name, such as Valve Well  Inf
Code Pls input the code for this function module, such as GVWW
Group Name (Ungrouped)
Symbol .
Auto Connect by Code O

I R

Figure 2.3-5

Figure 2.3-6
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2.4 Import Data

Click [Import data], as shown in Figure 2.4-1. This function is a unified entrance for data import, where
you can import coordinate points database, stake points, lines dababase, Transformtion parameters file,
code library, road datas, etc. Select the data type and format for import, and then choose the import file
to import the relevant data, as in Figure 2.2-5 and Figure 2.2-6.

é Import Data é Import Data

Data Type Points Database Data Type Points Database >

Choose Import File Format Choose IJCEICIITE

Cass Format(dat) Cass Fol

Point Name,Code,Easting,Northing,Elevation Point Name 2

Stake points

Import Parameters Import P Lines Database(Lines File)

Property Type Input Paint Property T Lines Database(Coordinates File) put Point >
Distance Unit Meter Distance Unit Meter >

Figure 2.4-1 Figure 2.4-2

2.5 Export Data

Click [Export data], select the data format that needs to be exported, choose the export location and

enter the export file name, click Export to complete the data export, as shown in Figure 2.5-1, 2.5-2.

é Export Data (— Export Data

Export Path Internal Storage/SurPro/Export Bt Type D Enable
File Name Project Name > + . . rol f
Choose Export File Format W eseo W s

Cass Format(dat) Il o0t Point W o

Point Name,Code,Easting,Northing,Elevation Time D Enable
Export Parametes Start Time

Distance Unit Meter

End Time
“

Figure 2.5-1 Figure 2.5-2
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2.6 Survey Area Settings

Click [Survey Area Settings], as shown in Figure 2.6-1. The function is to determine whether the
current positioning position is within the range of the measurement area in real time by setting a certain
range of coordinates in the process of field measurement. If it is beyond the range, it will timely remind
the user of the scope of the work beyond the scope, so as to avoid the user to do the work beyond the

scope of work.

Editing and management of the survey range, including Add, Delete, Move Up and Down coordinates,
batch selecting coordinates from the point database, and import and export coordinates of the survey
range; The range of the survey range can be previewed through a rough graphic, as shown in Figure
2.6-2.

é Survey Area Settings Export] 6 Survey Area Settings

Boundary Coordinates  Preview Map Boundary Coordinates  Preview Map

Data Content & P2 :

Pt2
N:4.128 E-1.886 H:0.508

i Delete L
N:1.8 895 H:0.876 Qe
Pt4

N:-1.631 E:1.540 H:0.575

P4
2m
“ “

Figure 2.6-1 Figure 2.6-2

Pls

2.7 Layers Settings

Click [Layers Settings], as shown in Figure 2.7-1, click [Import] to import graphic data in formats such
as DXF, DWG, SHP, and LandXML as the working background, and display the background base

during the survey operation.

é Background Layer (— Import File Settings

Data Content § Go to internal storage root directory File Name
§ Go to program storage directory « 3
File Type AutoCAD File(*.dxf*.dwg) > [ll
{} Return
Internal Storage/SurPro/Map 1 ‘

T TR

Figure 2.7-1 Figure 2.7-2
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2.8 Software Settings
Click [Software Settings], the settings include System Settings, Cloud Share Settings, Voice Settings,
and Shortcuts Settings.

System Settings: As shown in Figure 2.8-1, the settings mainly include Language, Text Encoding,
Distant Unit, Distance Decimal, Angle Format, Angle Decimal, Mileage Format, Coordinate Order,

Interface Style, Full Screen Display.

é Software Settings

System Cloud Share Voice Shortcuts
Language Auto >
Text Encoding ANSI >
Distance Unit Meter
Distance Decimal 3>
Angle Format dd°’mm'ss.ssss" >
“
Figure 2.8-1

Cloud Share Setting: as shown in Figure 2.8-2, it mainly includes Server Address, Effective Duration,

é Software Settings

Private ID.

System Cloud Share Voice Shortcuts
Server Address Default Server °
Effective Duration 30 Minute >

Private ID

Figure 2.8-2
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Voice Settings: As shown in 2.8-3, it includes prompt tone of Stakeout Tolerance, Remind Range, Save

Point, Low Battery Warning, Voice Broadcast and Volume level.

é Software Settings

System Cloud Share Voice Shortcuts

- @)
- @)
- @)
O
o m ]

Prompt Tone

Stakeout Tolerance
Remind Range
Save Point

Low Battery Warning

Cancel

Figure 2.8-3
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2.9 About Software

Click [About Software], as shown in Figure 2.9-1. Software registration and authorization information,
software version information, copyright information, etc. Here you can activate authorization, transfer

authorization, check the new version and get feedback.

6 About Software

Software ID A0D425022482978

Expiration Date 2025-3-24

SurPro V6.0.20250220
GUANGZHOU ALPHA GEO-INFO CO.,LTD

Transfer Out Code = Software Activation [8{3lle] @ RICEAYEIES o])] Feedback

Figure 2.9-1

Software Activation: Enter the entitlement code or scan the QR code to activate the software, as shown
in Figure 2.9-2.

6 Software Activation

Enter License

)

1 2 3 A B
4 5 6 C D
7 8 9 E E

Figure 2.9-2
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Check Latest Version: if there is a new version, the new version information will pop up. Click Update
to update the software to the latest version. If there is no new version, a message is displayed indicating

the latest version.

é About Software

Software ID A0D425022482978

Expiration Date 2025-3-24

SurPro V6.0.20250220
GUANGZHOU ALPHA GEO-INFO CO.LTD

Latest version already

Transfer Out Code  Software Activation (S AREICHRES ) Feedback

Feedback: As shown in Figure 2.9-3, in order to provide better services to users, if you have any

problems during the use of the software, you can feedback the problems to our technology through

here, and we will provide you with immediate support.

é Feedback

Feedback Content(Required)

Input

Contact

Input
E-Mail(Required)

Figure 2.9-3

Note: Be sure to leave your contact information (mainly email), and describe the problem in as much
detail as possible, if there is any attachment (icon, video, document, etc.), you can submit it at the same
time, thank you!
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Chapter III Device

On the main interface of the software, click the corresponding function menu of [Device], as shown in

Figure 3.1-1. The device includes Communication, Station Setup & Orientation, Free Station Setup,

Orientate to Line, Height Transfer, Device Settings, and other functions.

HA:117°09'25"
20250225

VA:284°22'47"

B, § ¥ T | m
_l 2 R Project

Communication Station Setup & Free Station Orientate to Line Height Transfer a

Orientation Setup
Q c yo Device
o & & Al

Device Settings User Setting Factory Setting

Survey

%

Tools

Figure 3.1-1
The data survey and application of the software are based on the application of measuring coordinate
positions with a total station. Before the operation, communication needs to be established with the
total station. The software obtains the measurement distance, angle, and reference coordinates of the
position from the device to calculate the coordinate position of the survey point.
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3.1 Communication

Click [Communication] as shown in Figure 3.1-1. Select the Device Type, Device Manufacturer,
Model Type, and Connection Type, and click "Connect" to complete the device connection as shown
in Figure 3.1-2. After successfully connecting the device, it will directly return to the software main

interface.

The connection methods include Bluetooth, WIFI, serial port, TCP client, etc. The supported methods
for different models of devices may vary. Android total stations with Surpro 6.0 installed should choose

“Connection Type” with “Internal” to connect. Remember to click [Connect] to complete connection.

If you need to use commands to troubleshoot problems during use, you can click [Debug] as shown in
Figure 3.1-3, and manually send commands for data debugging. Check [save] as shown in Figure 3.1-

4, will save the communication data during software use to the debugging file for easy troubleshooting.

6 Communication

Device Type Total Station >
Device Manufacturer Alpha GEO >
Model Type ALPHAY >
Connection Type Internal >

Figure 3.1-2
Device Type Common Commands Get Angle
Device Manufacturer ( Command %R1Q,2003,2003:0
Model Type L RX Data D Save

%R1P0,0:0
Connection Type

%R1P,0,2003:0,2.044776958,4.963360327,0.000000000,1740492426426,0.000353677,-0.

Figure 3.1-3 Figure 3.1-4
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3.2 Station Setup & Orientation

Click [Station Setup & Orientation] to set up the total station at a known point, input the coordinates
of the total station's location and the known coordinate or angle of the backsight point, and set the
angle to the device, so that the angle output by the device is consistent with the azimuth angle of known
point. There are three ways to set up a station:

1. Point Set Backsight, as shown in Figure 3.2-1, 3.2-2. Set a known backsight point, and then observe
the backsight point, obtain the angle and distance of device to the known backsight point, Surpro 6.0
will calculate the angle difference as well as the distance difference and height difference from the
device towards the known backsight point itself. Determine whether there is a possibility of aiming
error based on the distance difference and height difference, and set the angle difference to the device.
At the same time, the scale correction factor can be calculated based on the distance, which can be

used to correct the distance measured by the total station.

é Station Setup & Orientation é Station Setup & Orientation
Northing 1000 m
Instrument Height om Set Backsight Point Set Backsight Set Backsight Point Set Backsight
Easting 1000 m
Reflector Reflectorless,0m Survey Rounds 0 Survey Rounds 0
R . Elevation 12m . .
Laser point-to-point Level2 > Backsight Point & & Backsight Point B &
: Result
Occupy Point e @ & > Pt7 )
N:? E? Elev:? Station Setup Time 2025-02-26 11:18:19  N:994.178 E:1004.014 Elev:15.7...
Azimuth Offset -53°55'34.5"
by & i d 7
ok = Elev, Distance Deviation 0.009m
Height Offset 0.003m
Scale Correction Factor 1.00132982
HSHIG 8 T Soale Satiention ekt O Apply
Figure 3.2-1 Figure 3.2-2

2. Multipoint Set Backsight, as shown in Figure 3.2-3, 3.2-4. Set multiple known backsight points,
observe them separately, obtain device angles and distances to the known points, Surpro 6.0 will
calculate the angle differences, as well as the accuracy error of each point, and set the angle difference
to the device. At the same time, the scale correction factor can be calculated based on the distance,

which can be used to correct the distance measured by the total station.

é Station Setup & Orientation 6 Station Setup & Orientation
Instrument Height 1.15m  Set Backsight Multipoint Set Backsight Occupy Point 9 @ i . —
Backsight Point E =
Northi
Reflector Reflectorless,0m Survey Rounds 0 orEing R Pt5 AL:0.001/AR:-0.001/AH 1
N:1007.534 E:993.173 Elev:11.668
: ; — East
Laser point-to-point Level2 > Backsight Point B = i rooom H:011°4418"  HD:10.167 VD:-1.481
= Pt5 Not Measure . - X
Occupy Point @ [E Elevation 122m Pt6 AL:0.001/AR:0.001/AH:0.001
N:1007.534 E:993.173 Elev:11.668 N:1007.175 E:1003.258 Elev:14.376
Northing 1000m  H? HD:? VD2 Result H:078°2116"  HD:7.881 VD:1.225
Pt6 Not Measure Station Setup Time 2025-02-26 11:25:14
Easting 1000 m N:1007.175 E:1003.258 Elev:14.376 Azimuth Offset -53°55'45"
g H? HD:? VD:? Scale Correction Factor 0.99994278
Elevation 12m

Add Using a new scale correction factor O Add

Figure 3.2-3 Figure 3.2-4
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3. Azimuth Set Backsight, as shown in Figure 3.2-5,6,7. Set a known angle of the backsight point,

observe the backsight point, obtain the current device’s angle to the backsight point, Surpro 6.0 will

calculate the difference between the known angle and the device’s angle itself, and then set the known

angle to the device when [Apply] is clicked.

é Station Setup & Orientation

Instrument Height 1.15m

Reflector Reflectorless,0m >

Laser point-to-point Level 2

Occupy Point Q [E
Northing 1000 m
Easting 1000 m
Elevation 12m

Figure 3.2-5

é Station Setup & Orientation

Laser point-to-point Level 2

Occupy Point 9 &
Northing 1000 m
Easting 1000 m
Elevation 12m

Result

Station Setup Time
Azimuth Offset

Figure 3.2-7

2025-02-26 10:47:44
126°04'23.5"

Set Backsight Azimuth Set Backsight >

Azimuth 10°0000" A~

Please aim to backsight!

. Only Observation Angles

Figure 3.2-6
é Reflector Setting
Set Backsight Azimuth Set Backsight > Prism Long Prism Used list
Azimuth 10°0000" A Sheet @ Reflectorless

Target Height
Laser Flash Switch

@ oFF

Level 1 Level 2

Figure 3.2-8

Note: The instrument height and reflector (as shown in Figure 3.2-8) need to be set according to the

actual situation.

3.3 Free Station Setup

Click [Free Station Setup]. Set up the total station on an unknown point, measure the angle and distance

of the known point and calculate the coordinates and the angle difference of the total station, set the

azimuth angle to the total station, and match the subsequent survey coordinates with the known points.

& Free Station Setup

Instrument Height 115m Data Content [EI
Pt7 Not Measure
feflector ReflectoressOmie” ~ \9941178 E1004014  Elev:15.707
SurveyRounds 0 H:? HD:? vD:?
Pt6 Not Measure
N:1007.175 E:1003.258 Elev:14.376
H:? HD:? VvD:?
Pt5 Not Measure
N:1007.534 E:993.173 Elev:11.668
H:? HD:? VvD:?

Figure 3.3
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3.4 Orientation to Line

Click [Orientation to Line], as shown in 3.4-1. Given a coordinate origin and axis direction position,

set up a total station at an unknown point, measure the angle and distance between the known point

and axis point, calculate the coordinates of the station and the angle difference of the total station, set

the azimuth to the total station, and match the subsequent survey coordinates with the known point.

(— Orientate to Line

Instrument Height

Reflector

Result

Northing
Easting
Elevation
Azimuth Offset

115m  Known Point =
K1
RefectoressOm >y q ok o £:1001.000 Elev:12.000
HA:031°14'32" HD:4.223 VD:0.515
1002.267 Axis Point
1004.220 To East
10335  HA:068°5125" HD:2.795 VD:0.341
279°05'10"

Save&Apply

3.5 Height Transfer

Figure 3.4-1

Click [Height Transfer], as shown in Figure 3.5-1. Given the height of a certain observation point,

measure the angle and distance of the observation point, calculate the height difference between the

station and the observation point, and then calculate the height of the current station and apply it to

subsequent measurements.

é Height Transfer

Reflector

Known Point

Elevation

Observation Data

HA:043°59'32"
HD:3.523m

Result

Elevation

Reflectorless,0

&l
h2.8 X
VA:279°39'13"
VD:0.591m
11.059m

Figure 3.5-1
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3.6 Device Setting

Click [Device Settings], as shown in Figure 3.6-1. You can swap the left and right sides. If you want
to set up display information, click on the angle display at the top of the main interface, as shown in
Figure 3.6-2, to enter the display information settings, as shown in Figure 3.6-3. You can set the angle

resolution, angle mode, scale correction factor, etc.

é Device Settings

Swap left and right sides O

Figure 3.6-1

HA:170°03'58" ) ] ]
20250226 a VA279°39'12" 3L @ & Display Information
g 2 LY N — H . Angle Resolution s
® l R 2 /% Project

H Angle L/R Right Angle
Communication Station Setup & Free Station Orientate to Line  Height Transfer
Orientation Setup a V Angle Z0/HO Zenith 0
Q o f pevice Scale C tion Fact: 1
cale Correction Factor
o ) o2 Al
0

Device Settings ~ User Setting  Factory Setting
Survey

X
Ly

Figure 3.6-2 Figure 3.6-3
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Chapter IV Survey

On the main interface of the software, click [Survey] as shown in Figure 4.0. The Survey includes
Point Survey, TPS Survey, Multi-Round Survey, Point Stakeout, CAD Stakeout, Line Stakeout, Spiral
Stakeout, DSM Stakeout, Stake Road, Angle Eccentricity, Distance Eccentricity, Plane Eccentricity,
Cylindrical Eccentricity, Remote Heigh, Electric Lines Survey, Electric Towers Stakeout, Function

Customization and other functions based on total station coordinates.

a HA:170°03'54" Q
20250226 VA:279°39'11" 30% @
L R T Project
Point Survey TPS Survey Multi-Round Point Stakeout ~ CAD Stakeout
Survey a
p = Device
2 G ﬁL{ S@i 5i ?{? 8 Al
Line Stakeout  Spiral Stakeout = DSM Stakeout Stake Road Angle
Eccentricity Survey
= a S " _k %,c
O I S - B
Tools
Nictanra Dlana Mulindar Ramnta Hainht Flantrin | inac
Figure 4.0

4.1 Survey

Click [Point Survey], as shown in Figure 4.1-1. In the point survey interface, the title bar displays the
Horizontal and Vertical Angles of the total station as well as the instrument's Power Level. The right

area displays survey information, while the left area is the drawing range.

On the left lower corner of the drawing range are the function menu keys, which can display other

functions according to the user's needs in the settings.

Q HA:179°32'21"
VA:279°39'10"

i N:?
E:?
' H:?

Slope Dist:?
Horizontal Dist:?
Elev. Offset:?

Name Pt14 ®

Code Input

i

+
ry

Work Layer:0

©
en @ R 4w

IOm

m

Figure 4.1-1
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is the survey function key. Click this button to survey coordinates, as shown in Figure 4.1-2.

Below the survey key is the switch for whether to save the survey results or not. Measuring a collection

point usually requires entering name and code, click code icon , the icon can select the preset code

in the code base for quick filling of ground object attributes, as shown in Figure 4.1-3. If there are
many codes in the code library, the codes that are used more frequently will be displayed in the front

for users to quickly select.

i HA:214°13'06"
VA:279°39'05"

E:999.703
H:13.755

' N:1002.492
E:1001.695
P11 H:13.663

P18 Slope Dist:3.057 =
e — \f*\ Horizontal Dist:3.014 é Select Code SEES58
| T Elev. Offset:0.513
' Nk A Options
! S / Name Pt17 X
<1 ' Start collecting. Cod E] 8O ELASLINE M K:NHOLE a
| _Rha ® .8 = [Ilig ;Rm oy = =
Work Layer:0 Eﬂ Work Layer:0 >
o B -
Om Oom >
sl P — ®al
3 £ , L3 Vil .
‘
Figure 4.1-2 Figure 4.1-3

Click @, call the CAD drawing function to draw while survey. As shown in Figure 4.1-4, it includes

various types of shapes such as Line, Polyline, Arc, Polygon, Square, Square Center, Rectangle, Rect-
Center, Circle-2Pt, Circle-3Pt, Spline, etc. You can draw a new graph directly in the drawing area, and

point elements can select existing points or freely take points from the screen.

Click , call CAD tools for calculation, as shown in Figure 4.1-5, including intersection point of

two circles, intersection point of two lines, intersection point of two entities, distance offset point,

entity translation, dividing points by number, calculating points by distance, line invert, line lengthen

and area division point, rectangle offset point, etc.

E HA:175°12'27"
VA:279°39'09"

N:1002.758
E:999.769

P11 ' @ H:13.621
. P18 Slope Dist:2.807

N Polyline f A Horizontal Dist:2.767
= Elev. Offset:0.471

Q Polygon D Square E Square Center Name Pt18 ®
[D Rectangle E Rect-Center G Circle-2Pt Code  Input
.@ O Circle-3Pt \/\ Spline Settings Mokl aver)
Om
eal
Healls :
SENY D

Figure 4.1-4

| .P1g

X Int 4 Point % Int Entity

/ Translation /"/

HA:175°12'27"
VA:279°39'09"
N:1002.758
E:999.769

H:13.621

Slope Dist:2.807
Horizontal Dist:2.767
Elev. Offset:0.471

/"‘.. Dist Offset Equal Parts Name Pt18 ®
= 3 g Code Input D
‘/) Measure & Invert / lLengthen
Area Division :==*1 Rectangle Offset Work Layer:0
@ Point —— Point
Oom
leal
% &) X
2m

Figure 4.1-5
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Click to enter the settings interface and make settings for survey, information display, tool bar,

etc. As shown in Figure 4.1-6, 4.1-7, and 4.1-8.

Settings Display Info Tool Bar
Basic Settings
Survey Rounds
More Settings

0
Pop Up the Survey Confirmation Page O
Remind When Point Name Repeat Q
Point Name Increment 1

Figure 4.1-6

Settings Display Info Tool Bar

Options Display Items
x S o N:1002.758
A VA tation Northing E:999 769

Station Easting Station Height Instrument Height H:13.621
Slope Dist:2.807

Known Azimuth Azimuth Offset Reflector Horizontal Dist:2.767
Elev. Offset:0.471

Target Height Prism Constant(mm) Slope(%)

Slope(1:N)
Figure 4.1-7

Settings Display Info Tool Bar

Display Items Options

Ranging Mode @. Zoom In
@ Position Auto Centered Q Zoom Out

[::] Full Map @ Select Disable

@ Input Point

Figure 4.1-8
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4.2 TPS Survey

Click [TPS Survey], as shown in Figure 4.2-1. This function has a similar function to point survey, but
does not have a graphical interface for point survey. It provides a more concise and intuitive display
of the content required for measuring and collecting points, as well as information about the current
site. Users can use this function to directly survey points without the need for drawing references. At
the bottom of the interface are the entry of survey settings and point database.

HA:175°12'22"
VA:279°39'07"

(— TPS Survey

Name Pt18 ® Code Input Occupy Point

Reflector Reflectorless,om >  Northing 1000.000m

Easting 1000.000m

Target Point Elevation 12.000m

SD: 3.609m N 1003.545m 'nstrument Height 1.150m

Station Setup Time 2025-02-26 10:43:41

sk SOSTINEE 999.703M  pzimuth Offset -233°55'37.5483"
VD: 0.605m  Elev 13.755m

v k4
Save
Figure 4.2-1

4.3 Multi-Round Survey

Click [Multi-Round Survey], as shown in Figure 4.3-1, 4.3-2. This function eliminates angle errors
and improves the accuracy of survey points through multiple positive and negative mirror
measurements. After each survey, the instrument needs to be rotated 180 degrees clockwise before
measurement. After measuring you should click [Save] to save the point you want or click [Clear] to

abandon the current data and measure again.

€ Multi-Round Survey 6 Multi-Round Survey

Name Pt18 X) Code [@ Data Content 52 Name Pt18 ® Code Input Data Content
Reflector Reflectorless,0m 1 Reflector Reflectorless,0m 1 AN:02mm/AE0.2mm/Al:0:1mm
VA:272°49'21" HA:010°00'25" VA:272°49'21" HA:010°00'25"
Survey Rounds 1 HD:3.657 VD:0.180 Survey Rounds 1 HD:3.657 VvD:0.180
R It 2 AN:0.2mm/AE:0.2mm/AH:0.1mm
X . : : esu °10'49" °EQ'ER"
Please turn the instrument's horizontal angle 180 degrees then sight the VA:087°10'49 HA:189°59'53
target! VA: 087°10'44" HA: 316°04'31"  HD:3.657 VD:0.180
SD: 3.661m N 1002.634m
HD: 3.657m E 997.463m
VD: 0.180m Elev 13.330m
8\
Cﬂ ) Foin Q
. = oints
Figure 4.3-1 Figure 4.3-2

Note: When it asked you to turn the instrument s horizontal angle 180 degrees, you should go
clockwise, otherwise, it wouldn t work.
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4.4 Point Stakeout

Click [Point Stakeout] to enter the interface of stakeout point library. Point stakeout refers to finding

the location of a point on the field site through coordinate points with known coordinates.

Unstakeout points and stakeout points will be displayed in the “To-Stake-Point”. If there isn’t any data,
you can choose it from the “Point Coordingnates”, which are measured before, or click [Add] to
manually add points or click [Import] to import the points. Click the item in point list and you can

Navigate, Share, view Details and Stakeout the point as shown in Figure 4.4-1.

Long press the item and you can Share or Remove the points that have been selected as shown in
Figure 4.4-2.

& Stake Point & Stake Point

Point Coordinates To-Stake-Point Preview Map Point Coordinates To-Stake-Point Preview Map

Name Name
U7 o RN Liev. 1 uuo
[] setect iy Share Remove Cancel
v Pt6 ¢ Cq Y FLIO (Uolane woue.
Navigate Stakeout D
N:1007¥ E:¥ ] 14.376 N:1002.963 E:1000.552 Elev:13.663 D Range Select
@ Pt7 To-Stake Code: . @ Pt17 ToStake Code:
N:994.178 E:1004.014 Elev:15.707 N:1002.288 E:1001.556 Elev:13.621
9 P18 Code: Code:

N:1002.634 E:997.463 Elev:13.330

0 Y prt18

N:1002.634

E:997.463 Elev:13.330

EErr-IEr-mETE T

Figure 4.4-1

Figure 4.4-2

You can also see the Preview Map after you have add the points to the “To-Stake-Point” as shown in
Figure 4.4-3.

The layout of the point stakeout interface is similar to point measurement but with some differences.
The deviation values of Forward/Backward, Left/Right and Filling/Excavation from the target are

displayed in the status information bar when you aim to the target and click measure key.

In addition to the survey function, there are also functions such as stakeout the previous point, and

stakeout the next point below the drawing range.

& Stake Point

E HA:136°14'54"
VA:272°50'52"

Point Coordinates To-Stake-Point Preview Map ﬁ Backward @ To Right I@ Ccut I:E;Lg}?;;”;;iggg
0.009m 0.01Tm 0.00Tm N:1002.635
-000°10'23" H:13.331
- @@ P Name Pt19 ®
.Pt18
o .'I" ivus P16 Code Input
e ~ Pz
o L3 A Target:Pt18
(L4 ]
Pm ® : on
“ < i,,
Save
Cwm .,  (©BER
Figure 4.4-3 Figure 4.4-4
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How to stakeout quickly with a prism?

Click ™ , enable the auxiliary viewing function if you use the Prism to stakeout. After turn on this

function, as shown in Figure 4.4-5, 4.4-6, it will provide you a sharing code as shonw in Figure 4.4-7
and the prism operator can get the stakeout information via scanning the sharing code with Surpro 6.0
installed in his phone or tablet. After Connection, every time you click the measure function key, the
prism operator will immediately get the direction and distance information between the current
position and the target position, as shown in Figure 4.4-8, which can greatly improve the speed of

stakeout.

E HA:124°55'59" N )
VA272°50'55" é Auxiliary Perspective

& i Target Distance:3.657
To Lef Fill
A sackwara = To Left % Azimuth Offset-233°5538"
0.068m 0.707m 0.005m N:1002.015
+011°08'32" o\ H:13.325
) oy
f r Name Pt19 ®
P18 |
‘,I‘ \ m' ™ Code Input D] Unopened!
el ‘\\ Target:Pt18
Ls]]
@ R \\ l Om
& . = =
i S
® B« > "
Figure 4.4-5 Figure 4.4-6

10:45 @ B e 73 10:45 @ B

é Auxiliary Perspective é Auxiliary Perspective

Status Connect successfully! Status Connect successfully!

HA:124°56'01.0" VA:272°50'54.6"

Target Distance Target:Pt18 Distance:0.710
N W Eﬁ @ Backward <€|To Left ;ﬁ Fill
0.068m 0.707m 0.005m
(— Auxiliary Perspective /?‘
|
|
|
|
Sharing Code:194297 i
Please enter the sharing code or scan the r _______
QR code to view the stakeout information
remotely

Figure 4.4-7 Figure 4.4-8
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4.5 CAD Stakeout

Click [CAD Stakeout], as shown in Figure 4.5-1. The CAD stakeout function is to open the CAD
drawing and stakeout it. You can capture points for stakeout or select entity data for stakeout; In
addition to stakeout the drawings, CAD mapping and some CAD tool calculations can also be

performed.

; HA:014°21'48"
VA:277°05'60"

Slope Dist:?
Horizontal Dist:?
Elev. Offset:?

Name
Code InTa

Layer:0 Save

IOm

Figure 4.5-1

Click icon to enter the interface for opening CAD drawing files, where the historical file records

are listed. You can click to quickly open them or open drawings from other locations. Long press to
select data for deletion and share. As shown in Figure 4.5-2, 4.5-3, 4.5-4, 4.5-5.

& Import File Setting & Import File Settings

File Name § Go to internal storage root directory File Name - CAD DEMO.dwg
Internal Storage/SurPro/Import

: 5 Go to program storage directory o
flelpe = hleiype B 052000-120.dwg
Intemal Storage/SurPro/Map 1‘ ﬂ Return Internal Storage/SurPro/Import
BASE.dwg
Internal Storage/SurPro/Import
Figure 4.5-2 Figure 4.5-3
€ AutoCAD Format € AutoCAD Format
CGCS2000-120.dwg 2025-0 3:2 D Select All(1) Share Delete Cancel
Internal Storage/SurPro/Import/CGCS2000-120.dwg CGCS2000-120.dwg 25.02-28 10:13:26
CAD DEMO.dwg . Internal Storage/SurPro/Import/CGCS2000-120.dwg
Internal Storage/SurPro/Import/CAD DEMO.dwg CAD DEMO.dwg 2025-02-28 10:09:31
BASE.dwg D Internal Storage/SurPro/Import/CAD DEMO.dwg

2025-02-28 09:30:21

Internal Storage/SurPro/Import/BASE.dwg BASE.dwg

D Internal Storage/SurPro/Import/BASE.dwg

Figure 4.5-4 Figure 4.5-5
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—
Click icon | % to capture the points on the drawing for stakeout, as shown in Figure 4.5-6, 4.5-7.

a HA:014°21'47"
VA:277°05'60"

a HA:014°21'46"
VA:277°05'60"

ia Target Distance:42.958 ‘i i Target Distance:42.958
|
N W a@ Azimuth Offset-142°1212" @ Forverd <:il floloht 5@ out Azimuth Offset-142°12'11
Name  Pt19 37.262m 26427m 0.725m Name  Pt19
-142°12'11"
Code Input -~ T
Layer:0
P o
:
Save
Figure 4.5-6 Figure 4.5-7

Click the drawing data on the screen, select the entity, as shown in 4.5-3. You can perform operations
such as delete, details, and stakeout on the data. Click to stakeout and stakeout the data, as shown in
4.5-4. According to actual stakeout needs, stakeout can be carried out using methods such as centerline,

left and right side line, real-time pile, input pile, key pile, and divide pile.

ﬁ HA:014°21'43" a HA:014°21'47"
VA:277°05'60" VA:277°05'60"
Target Distance:?
Azimuth Offset:?
Mileage:120.916

Offset:[Right]25.350

Slope Dist:3.343
Horizontal Dist:3.317

Stake Line by Point
Elev. Offset:0.413

Center I Om
Real Pile

g
Name Pt19

Code Input D]

Cancel Delete Edit Details Stakeout

Figure 4.5-8 Figure 4.5-9
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4.6 Line Stakeout

Click [Line Stakeout] to enter the Lines Database. Line stakeout is to provide a designed line, input
it into the line library, and perform field stake on the line. Points on a straight line can be staked point
by point according to real-time stake mileage, skew distance, height difference, etc., or by dividing the
line into points at a certain interval.Lines Database, as shown in Figure 4.6-1, can Add, Import, Export
line data. Add a line, as shown in Figure 4.6-2. There are two Input Type, “Start Point + End Point and
Start Point” + “Azimuth + Length”.

é Lines Database é Line Parameters

Data Content pame npuf
Start Mileage 1407.848 m
Connect the Previous Line End Point O
Input Type Start Point+End Point
Set Start Point B X &
N:0.000 Name:
E:0.000 Elev:0.000
T E—
Figure 4.6-1 Figure 4.6-2

Click the line list item to Delete, Edit, Insert and Stakeout lines as shown in Figure 4.6-3. Click stakeout,
and you can make the Stakeout Settings as shown in Figure 4.6-4, then click OK to enter the line

stakeout interface, as shown in Figure 4.6-5. You can also click £ to add Pile Stake.

é Lines Database é Stakeout Settings

Data Content Offset om L@®R
L1(1403.375m) Start Mileage:0m : .
N1:5.818 E1:10.306 h1:-1.480 Cross-Section Slope(%) 0
aels s E2Ros b 211668 Stakeout by Pile-to-Pile Coordinate (- @)
Elev. Offset:13.148m Ratio of Slope:0.937%
L2(4.474g Start Mileage:1403.375m Calculation Mode Stakeout by Station Number
N1:1¢ 999.499 h1:13.2¢
Delete
N2:18 1001.556 h2:13.6 Interval 50m @20 @ 3D
Elev. Offset:0.415m Ratio of Slope:9.281%
Mileage(1403.375~1407.848) 1403.375 m

Figure 4.6-3 Figure 4.6-4

E HA:351°35'17" ﬂ
VA:277°06'02"

33%

& Add Stake

@ Forward <= ToRight H@ Cut I;E;L%;::{_‘_?%iglg Mileage(1403.375~1407.848) nputm @
10.164m (1.62'4m" 0.446m Elev. Off.set:0.446 Oftodt yo L@R
-173°43'42 my‘r Mileage:1413.409
g 148400 Offset:[Right]3.892 Name
R 1405.00 To Less:9.409
PI‘ e o Name Pt18 ®
1407.00 —
Meal 14Res7 Code Input
L]}
@ Target:L2
-
Save R I om
= \
@ &<|> -
) om

Figure 4.6-5 Figure 4.6-6
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4.7 Spiral Stakeout

Click [Spiral Stakeout] to enter the Spirals Database interface, as shown in Figure 4.7-1. Spiral
Stakeout is the process of inputting data such as circular curves and spiral curves into the Spirals

Database and stakeout the curves.

Add a new curve as shown in Figure 4.7-2. You can input a circular curve using known offset angle
and intersection, coordinates and radius, three points, and other methods.

Click the curve list item to Delete, Edit, and Stakeout curves. Click Stakeout to enter spiral stakeout
settings, as shown in 4.7-3. Perform operations such as the previous point, the next point, and add pile
as shown in Figure 4.7-4.

é bt

Data Content Name Input
curvel(Milegge:0) Curve (known three coordinates)
o — . Mileage [BEICHEYIE om
) Delete Stakeout
N2:997.2 E2:99 h2:5 Data Type Curve (known offset angle and intersection) Wi radizs) >
N3:998.625 E3:997.652 h3:5.318
Radius om
Curve (known three coordinates)
Heading Left >
Spiral
Set Start Point woA &
N:0.000 Name:
Figure 4.7-1 Figure 4.7-2

E HA:029°44'03"
VA:288°38'20"

é Stakeout Settings

Target Distance:2.444
ile-to- Backward To Left i Cut
Stakeout by Pile-to-Pile Coordinate () ﬁ D> @ Azimuth Offset-069°2756'
o o L@R 2.980m 0.183m 0.112m El.ev. Offset:0.112
-069°27'56" Mileage:3.455
Calculation Mode Stakeout by Station Number @@ R ?LfiZtS[SR'sgzgg1 63
Interval 2m p-Zq ,/' Name Pt34 ®
EP129 / ==

o sal / Code Input <D

Mileage(0~11.342) om L:;] y, ;17 I} .
®' " Ef;m Target:curvel
-.‘w&u 200

|Um

o OB« >r ™

:

Figure 4.7-3 Figure 4.7-4
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4.8 DSM Stakeout

Click [DSM Stakeout] to enter the DSM management interface, as shown in Figure 4.8-1, where you

can create, Import, Remove, Share, and Stakeout the DSM data.

Create DSM data, as shown in Figure 4.8-2. You can create data such as One-Point Area, Two-Point

Area, Three-Point Area, Triangulation File, etc; Create a new Triangulation File data, as shown in

Figure 4.8-3, select coordinate points and boundary points to generate the triangulation file.

Click stakeout to stakeout the DSM data, as shown in Figure 4.8-4, and indicate the amount of cut and

fill based on the survey coordinate.

& DSM Stakeout

Data Content
AREA

Three-Point Area

m
AREA2 Two-Point Area
N:998.625
More
Figure 4.8-1
é Triangulation File
Name TA
Point Coordinates Boundary Coordinates Preview Map
Data Content &
Pt5
N:1007.534 E:993.173 H:11.668
Pt17
N:1002.288 E:1001.556 H:13.621
Pt8
I I I
Figure 4.8-3

€ DSM Stakeout

Data Content

Data Type

One-Point Area
Two-Point Area

Three-Point Area

Triangulation File

Figure 4.8-2

E HA:019°25'15"
VA:288°3822"
Target:AREA

H:0.000

Fill:0.161
Elev. Offset:-0.161

Name Pt38 ®

T Fill:0.161m

P8

Code Input

%@ LPt17

- Target:AREA

=
mal Pt29 ,R | om
fid P27

© & [ . [5me

Figure 4.8-4
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4.9 Road Design and Stakeout

Click [Stake Road] to enter the Road Database interface, as shown in Figure 4.9-1. The road design
and stakeout function is to design the road file based on the design element data of the road's centerline,
vertical profile, broken mileage, standard cross section, ultra height, ultra width, slope data, bridges
and culverts, and conical slope. According to the road design file and the total station survey
coordinates, a series of road thread related applications such as construction stakeout and section data

measurement are carried out for the thread.

é Roads Database é Road Design

Data Content Name 74y

Road Checking Mtr(Coordinate Element Method) 58865.817m
t Storage/SurPro 0a cking Mtr.rob Road Data Preview Map
Centerline:51 -
Centerline

ZT(Line Element Method) 4054.617m
Line Element Method
Cem @ Vertical 8 Quantity:14 Length:4054.617m
Standard Cross Section:4 Mileage Range:98623.227 ~ 102677.844

Vertical Profile

Parabola
Figure 4.9-1 Figure 4.9-2
Road design, as shown in Figure 4.9-2. The road design elements includes centerline, vertical profile,
broken mileage, standard cross sections, slopes, bridges and culverts, and conical slope. The standard
cross-section includes the ultra height and ultra width of the section blocks. After the road design is

completed, the road data can be previewed in a preview image, as shown in Figure 4.9-3.

é foad Deslon

Name Design Data  Preview Map
Road Data Preview Map Design Method Coordinate Element Method
Vertical Profile Cross-Section Change Data Content -
1.Start Point Mileage:0m
’ N:3696803.178 E:289954.648
@ 2.Line Mileage:1124.341m
s it —
T T N:3697605.172 E:290742.651
@° 3Curve nght Mileage:2211.053m
»* alculate
=% 500m
Figure 4.9-3 Figure 4.9-4

1. Centerline: As shown in Figure 4.9-4. The methods for designing centerline include line element
method, intersection method, and coordinate element method. All roads are composed of a
combination of road start point, line, spiral, and curve. The line element method is a design road by
input the elements of the road, where the start point includes the start station and coordinates, the line
includes the start azimuth and length, the spiral includes the start azimuth and start radius, end radius
and length, and the curve includes the start azimuth, radius and length. Usually, in the line element
method, the endpoint azimuth of the previous element is equal to the start azimuth of the next element.

The radius of the connecting end of the sprial and the line is infinite, and the radius of the connecting
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end of the sprial and the circle is equal to the radius of the circle. The intersection method calculates
the combination of road design elements through a certain algorithm based on the coordinates of
control points on the road and the sprial length, sprial parameter, circle radius, and other parameters of
the control points. The coordinate method calculates the combination of road design elements using a
certain algorithm based on the coordinate points on the road and the radius of the arc before the
coordinate points. The road generated by the coordinate method only has a start point, line, and arc,

which is a simplified road without sprial.

2. Vertical profile: as shown in Figure 4.9-5. The vertical profile is the elevation fluctuation of the road
centerline at each station. It is the design height of the centerline of the line, which requires the input
of the elevation to each station of the line elevation point and the arc radius to the elevation point. The

software calculates the elevation values of the line at each station point based on design elements.

3. Broken station: In the process of road design, sometimes a pre designed road needs to be partially
modified at a certain location. After the road modification, the road may be longer or shorter than the
original road. In order to modify the design station data after the road unchanged, a broken chain is
used, which is divided into long chain and short chain. Start using a new station value at a certain

station point, keeping the station data after this station value unchanged.

4. Standard cross section: as shown in Figure 4.9-6. In construction roads, the centerline of the road is
only the planned direction of the road, and the road includes sections such as motor lane, non
motorrized vehicle, sidewalks, hard shoulder, etc. The width, slope, and other parameters of the road
design for these sections are called standard cross sections. In roads, Sometimes it is necessary to set
the superelevation and widening parameters of the section. Superelevation and widening are set

according to the needs of each section and added according to the station.

5. Slope data: In the road construction, it may be necessary to construct slopes for mountains and lakes

according to certain standards to protect roads.

Note: For the convenience of road design editing, the software supports the import of various formats

of roads.

6 Vertical Profile é Standard Cross Section Symmetry|

Deslgn Data  Preview Map Left Section nght Section
Calculation Mode Parabola Data Content
i
Data Content MedianZone ‘
Width:1m Ultra Height:None
Mileage:98623.227 Elevation:2884.161 Slope:0% Ultra Width:None
Rad.lus 0.000 Spiral Length:0.000 Lane
Ratio of Slope:0%/-3% Tangent Length:0.000 Width:12m Ultra Height:Exist(11)
Mileage:99310.000 Elevation:2863.558 Slope:-1.5% Ultra Width:Exist

Radius:50000.000 Spiral Length:249.797
Ratio of Slope:-3%/-2.5% Tangent Length:124.993

““ CaICU|ate ““

Figure 4.9-5 Figure 4.9-6
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4.10 Angle Eccentricity

Due to the influence of survey environmental, it is not possible to directly measure the target point,
but it is possible to measure the position at the same distance as the target point.

Click [Angle Eccentricity] to enter, and Click Survey function key to measure the same distance
point as shown in Figure 4.10-1, then rotate the device to align with the target point. By using the
angle at which the device is aligned with the target and the distance measured previously, the
coordinates of the target point can be calculated, as shown in Figure 4.10-2.

(— Angle Eccentricity

Name Pt38 ® Code Input Eccentric Point
Reflector Reflectorless,0m VA: 263°4224"  HA: 036°2337"
Target Point HD: 2782m  VD: -0.307m
VA: 263°4224"  HA: 03672336 OCCUPY Point
SD: 2799m N 997.760m  Northing @ 1000.000m
Eastin = 1000.000m
HD: 2782m E 998.349m Elevatin 3580
VD: -0.307m Elev 4.093m Instrument Helgh( 1.150m

Station Setup Time

Figure 4.10-1

2025-03-04 10:30:46

4.11 Distance Eccentricity

(— Angle Eccentricity

Name Pt38 ® Code Input Eccentric Point
Reflector Reflectorless,0m VA: 263°4224" HA: 036°2337"
Target Point HD: 2782m  VD: -0.307m
VA: 263°4226'  HA: 3512202 Occupy Point
SD: 2799m N 997.249m  Northing Q 1900,000m
Eastin ¥ 1000.000m
HD: 2782m E 1000.418m E,evaﬁgon e
VD: -0.307m Elev 4.093m Instrument Helght 1.150m

Station Setup Time

Figure 4.10-2

2025-03-04 10:30:46

Click [Distance Eccentricity], as shown in Figure 4.11-1. Click Survey function key to measure the
eccentric point as shown in Figure 4.11-2 and input the offset value from the target point to
determine the coordinates of the target point, as shown in Figure 4.11-3.

é Distance Eccentricity

Name Pt38 ® Code Input Eccentric Point

Reflector Reflectorless,0m VA: 263°42'23° HA: 036°18'53"
Target Point HD: ? VD P
VA: 7 HA: » Offset

SD: 2 N ? @ Left Right Input

HD: ? E ? @ Front Back Input

b 2| Eley ? @Up Down Input

Figure 4.11-1

é Distance Eccentricity

Name Pt3g| ® Code Input Eccentric Point
Reflector Reflectorless,0m > VA: 263°4223"  HA: 03618'52"
Target Point HD: 2783m VD -0.307m
VA: 083°4223" HA: 03egsz Offset
SD: 2.800m N 1002.243m @ Left Right Input
HD: 2783m E 1001.648m (@) Front Back Input
VD: 0.307m  Elev 4707m @) yp Down Input

© @

A © B "

Figure 4.11-2

é Distance Eccentricity

Name Pt38 Code Input Eccentric Point
Reflector Reflectorless,0m > VA 263°42'23"  HA: 036°18'52"
st et HD: 2783m  VD: -0.307m
VA: 092°2018"  HA: 0e1-2037- Offset
SD: 4731m N 1002.267m @ Left Right 2
HD: 4727m E 1004.148m (@) Front @ Back 1.5
vD: 0.193m  Elev 4207m @) yp o 04 ®
© [
A ® B

Figure 4.11-3
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4.12 Plane Eccentricity

Due to the influence of measurement environmental, it is not possible to directly measure the target
point, but it is possible to measure other positions on the plane where the target point is located.
Click [Plane Eccentricity], as shown in Figure 4.12-1, measure the three positions of this plane
separately as shown in Figure 4.12-2., then rotate the instrument to align with the target point, and
the coordinates of the target point can be calculated, as shown in Figure 4.12-3.

é Plane Eccentricity

Name Pt38 ® Code Input Eccentric Point
Reflector Reflectorless,0m VA: ? HA
Target Point hb: GRVD;
VA: 263°4225'  HA: 036*1425+ ECCentric Point
SD: 2 N 2 VA ?| ha
HD: 2| E , HD: ?  VD:
VD: 2| Elev » Eccentric Point

HA:

VA: ?
Figure 4.12-1

é Plane Eccentricity

Name Pt3g ® Code Input Eccentric Point |
Reflector Reflectorless,0m VA: 263°4225"  HA: 018°59'39"
Target Point HD: 3229m  VD: -0.356m

VA: 263°4305'  HA: 0484155+ ECCENtric Point A
o e o, 278°4525" HA: 029°2218"
HD: 2669m E 997.995m  HD: LG || e 0.448m

VD: -0.294m  Elev 4106m Eccentric Point A
VA: 263°4303°  HA: 04 [ 6"

Save

Figure 4.12-2

é Plane Eccentricity

Name Pt38
Reflector

Target Point

VA 263°43'07"
SD: 2.800m
HD 2.783m
VD -0.306m

®) Code Input

Reflectorless,0m

HA: 036°26'10"
N 997.761m
E 998.347m
Elev 4.094m

Eccentric Point A
VA: 263°4225"  HA: 018°59'39"
HD: 3229m  VD: -0.356m
Eccentric Point A
VA: 278°4525" HA: 029°22118"
HD: 2909m  VD: 0.448m
Eccentric Point A
VA: 263°4303"  HA: 04 [@) 16"

Save

Figure 4.12-3

4.13 Cylinder Eccentricity

Click [Cylinder Eccentricity], as shown in Figure 4.13-1. The total station cannot directly measure
the coordinates of the center position of the circular pile. You can measure the distance of the
cylinder surface and angles of the two edges of the cylinder separately, you will get the coordinates
of the center of the cylinder, as shown in Figure 4.13-2.

e Cylinder Eccentricity

Name Pt38 & Code Input Eccentric Point

Reflector Reflectorless,0m VA: 263°4308" HA:
Target Point Ho: 2| VD:
VA: 2 HA: , Edge Point[A]

Radius 2 N 2 VA ? HA
HD: 2| E » Edge Point[B]

VD: ?  Elev 2 VA ?  HA

Figure 4.13-1

I

036°26'10"

é Cylinder Eccentricity

Name Pt3g ® Code Input Eccentric Point A
Reflector Reflectorless,0m VA: 265°25'49"  HA: 058°0314"
Target Point HD: 2452m VD -0.196m
VA: 085°3739" HA: 0574251 Edge Point(A] A
Radius 0111m N 1001.360m VA 205125472 | hA: 055"1346"
HD: 2563m E 1002.167m Edge Point[B] A
vD: .0196m  Elev 459%m VA 265°2543"  HA: 060°11'57"
g

Save

Figure 4.13-2
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4.14 Remote Height

Click [Remote Height], as shown in Figure 4.14-1, to measure the height of a vertical object. First,
measure the distance and angle at the bottom of the target, and then align it with the top of the target
by rotating the angle to calculate the height of the target.as shown in Figure 4.14-2.

(—- Remote Height

Survey Point Target Point

Reflector Reflectorless,0m VA: 257°06'04" HA: 034°43'50"

VA: 257°06'04" HA: 034°43'50"  SD: 2.888m N 997.687m
SD: 2.888m N 997.687m HD: 2815m E 998.396m
HD: 2815m E 998.396m  VD: -0.645m  Elev 3.755m
VD: -0.645m  Elev 3.755m Result

Remote Height 0.000m

Figure 4.14-1

4.15 Electric Lines Survey

6 Remote Height

Survey Point Target Point

Reflector Reflectorless,0m VA: 302°54'01"  HA: 034°43'59"

VA: 257°06'04" HA: 034°43'50"  SD: 3353m N 997.687m
SD: 2.88m N 997.687m HD: 2815m E 998.396m
HD: 2815m E 998.396m  VD: 1.821m  Elev 6.221m
VD: -0.645m  Elev 3.755m Result

Remote Height 2.466m

Figure 4.14-2

Click [Electric Lines Survey], as shown in Figure 4.15-1. The Electric Lines Survey function is to
stakeout known power lines and record survey object data near the electric lines. The surveyed object
data is exported and used in professional electric lines design software to determine whether the set
electric lines meet the specifications based on the survey data.

Q HA:077°53'44"
VA:276°00'57"

N:999.392
E:997.163

H:4.706

Slope Dist:2.917
Horizontal Dist:2.901
Elev. Offset:0.306
Mileage:6.226
Offset:[Right]2.609

Name Pt52 ®

b
>3

&
‘ﬂ\//
]

Code Input

© © &

@ \Q— Saveﬁ
Figure 4.15-1

Settings Electric Lines Survey Display Info Tool Bar
Electric Data Type Default
Stakeout Settings
Remind Range im
Stakeout Tolerance 0.02m

R BT

Figure 4.15-2

Click on , enter the electric lines survey settings, as shown in Figure 4.15-2, where you can

modify the storage type of electric lines survey data and the stakeout prompt settings. You can click
the Electric Data Type to enter the electric object data storage type management library. In addition
to supporting default point saving, it also supports customization of electric object types, as well as

create, edit, delete, share, and apply data types.
Click Survey&Save to save the survey data.

Click to enter the electric lines library management, you can add, edit, import, and delete

electric lines.

Click to enter the electric point database, view the surveyed electric point data, export the result
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data, etc.

Click = to enter the bisector stakeout and stakeout the bisector of the electric line towers.

Click to enter the towers for stakeout.
4.16 Electric Towers Stakeout

Click [Electric Towers Stakeout] to stakeout tower point of the electric lines. Select the tower that
needs to be surveyed, set the tower’s parameters, calculate the tower point, and it also support the
calculation methods of four section and eight section. Enter the length and width of the towers, select

the tower point, and click stakeout, as shown in Figure 4.16-1 to 4.

é Electric Tower Stakeout é Calculating Parameters

Electric Tower Point Data Content @) 4-Cross-Section 8-Cross-Section
Length(OA) 1414m
Calculating Parameters
Width(AP) 1m
4-Cross-Section
Length:50.0000 Width:0.0000 Calculate

Stakeout

Figure 4.16-1 Figure 4.16-2

g HA:077°53'35"
VA:276°00'57"

€& Electric Tower Stakeout

Target Distance:?

Electric Tower Point Data Content ot
.Ptag Azimuth Offset:?
Pt51(10.2115) A S Mileage:-0.973
N:1000.2100  E:1001.8560  Elev:4.59... N:1001.524 E:1001.334 H:4.596 > Offset:[Right]4.663
Calculating Parameters B @@ A Name Pt52 ®

) N:1000.732  E1003170  H:4.596 e B =
4-Cross-Section ~\Pt5T Code Input
Length:1.4140 Width:1.0000

Work Layer:0

& P E K
53]
.
[w)
0m)
(9]
5

N:999.688 E:1000.542 H:4.596

Stakeout

1< >l ol L

Figure 4.16-3 Figure 4.16-4
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4.17 Function Customization

Click [Function Customization], as shown in Figure 4.17-1. You can define various types of terrain
data and their attributes required for the project as need, and use them as a functional module. You

can directly use this functional module to record and export the data results required for the project.

You can perform operations such as create, edit, delete, hide, and share on functional modules. Each
function can define multiple different types of features and attributes data, as shown in Figure 4.17-2
and Figure 4.17-3.After defining the function, it will be displayed on the main interface. Click to

enter the data survey interface. Select the terrain to be surveyed, as shown in 4.17-5.

Click on , View the survey result data as shown in Figure 4.17-6.

é Function Customization (— Function Definition

Data Content Name WATER
i @ @ Data Content
WATER LINE Polyline
Label1:Length Label2:None

Figure 4.17-1 Figure 4.17-2
& Edit Entity & Edit Field
Name WATER LINE
Field Type Text Value
Type Polyline Style
Scan Barcode or QR Code O
Label1 Length Label2 None
Input Limit Normal
Data Content
Text Effective Length 50
Length Text Value
Default:Real-Time Value Input Limit:Normal Default Value Type Real-Time Value
Content Length 2D
Figure 4.17-3 Figure 4.17-4

a HA:108°26'55"
VA:276°00'55"

& WATER LINE

P49 Length:3.113m N:1000.921 Data Content
E:997.239
H:4.707
Slope Dist:2.927 Length:3.113m Length(3D):3.115m

Horizontal Dist:2.910
T“ S P51 Elev. Offset:0.307

o

= H
® !
I B

)
o A

Figure 4.17-5 Figure 4.17-6
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Chapter V Tools

On the main interface, click [Tools], as shown in Figure 5.1. The tools include Angle Converter,
Perimeter and Area, Volume Calculation, Share File, Calculator, Circle Center Calculation, Average
Calculation, Coordinate Positive Calculation, Coordinate Inverse Calculation, Point Line Calculation,
Angle Calculation, Intersection Calculation, Resection, Forward Intersection, Offset Point Calculation,

Extension Point Calculation, Equal Point Calculation.

20250226

a HA:170°03'53"
VA:279°39'11"
» [ )

l ' 2] =)
XE

Share File Calculator E

y N? B, C B, Device
NEH 7/ oAa a
A ) A

ABP

L ® w

Angle Converter

Perimeter and Volume
Area Calculation

Circle Center Average Coordinate Point Line Angle

Calculation Calculation Inverse Calculation Calculation Survey

Calculation
3

c\D P 7 A N » L ®
3/ “ﬁ” ol / “l ....... .

A P A 8 Pl P A A Tools

Figure 5.1

5.1 Angle Converter

Click [Angle Converter], as shown in Figure 5.1-1. Through the function of degree, degree minute
second, radian and other Angle display formats before the transformation, select input one of the

formats, calculate the value of the other formats.

é Angle Converter

Format dd.mmssss
dd.mmssss 23.10324291 X) 1 9 3 Del
Result
4 5 6 <
dd (Decimal) 23.17567475
dd:mm:ss.ssss 23:10:32.4291 F 4 8 9 >
dd°’mm'ss.ssss” 23°10'32.4291"
Radian 0.4044918308 = 0 Clear
(X.XXXXXXXX)g 25.75074972 b id
+
(x)g(xx)c(xx.xxxx)cc 25g975c07.4972cc Abe Hide

Figure 5.1-1
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5.2 Perimeter and Area

Click [Perimeter and Area], as shown in Figure 5.2-1, you can add and delete coordinate points, import

and export coordinate points. And view the block graph in the preview view as shown in Figure 5.2-2.

é Perimeter and Area Export} 6 Perimeter and Area Save]

Point Coordinates Preview Map Point Coordinates Preview Map

Data Content [&] P9 @20@® 30
Pt49

N:1004.253 E:992.479 H:5.210 19.21m
Pt51 784m

N:1000.210 E:1001.856 H:4.596 P51
Pt59 5.06r1

N:997.962 E:997.327 H:4.754

P59
2m
Figure 5.2-1 Figure 5.2-2

5.3 Volume Calculation

Click [Volume Calculation] to Enter the triangulation database as shown in Figure 5.3-1. And select
the calculation surface, as shown in Figure 5.3-2. After selecting the calculation surface, enter the

reference height or select the reference surface to calculate the earthwork volume of the positive and

negative volume for that surface.

In the triangulation database, you can create, import, edit, delete, and share triangulation data.

é- Triangulation Library (— Volume Calculation

Data Content TA
None emalStom
i{M

Calculating Parameters

TA
Remove Details Reference Height Enter Height

Elevation 1.2 ®
Result
New Ca]CUIate
Figure 5.3-1 Figure 5.3-2
6 Volume Calculation (— Volume Calculation
Internal Storage/SurPro/Import/TA.tnb > Calculating Parameters
H Mini Value:5.3180m H Max Value:13.6210m Reference Height Enter Height
CELEVE  Roference Height
Elevation 12 @
Reference er Height >
Result
i Ref Poi
Elevation Reference Point 1.2’ ® oo 36.8510m2
58.3853m?

Surface Area

Result Reference Polygon
Positive Volume 334.1360m*
Area 36.8510m* Negative Volume 0.0000m?*
Surface Area 58.3853m? Net Volume 334.1360m*

CaICUIa'e Ca]CUIate

Figure 5.3-3 Figure 5.3-4
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5.4 Share File

Click [Share File], as shown in Figure 5.4-1. Select the files that need to be shared. After sharing, as
shown in Figure 5.4-2, other devices can enter the sharing code or scan the QR code on the main

interface of the software to obtain the shared files.

Share File Setting é Sharing Data

File Name dw § Go to internal storage root directory
g § Go to program storage directory Sharing Code:127099
File Type F
Please enter the sharing code or scan the
{} Return ﬁ QR code to get the sharing data
Internal Storage/SurPro/Import 1 l
BASE.dwg - w' Effective Duration:30Minute
r
CAD DEMO.dwg ﬁ Lengthen
-

B cocsaorzoawg 5
GAS.cdb E
[Share Successfully]CGCS2000-120.dwg

TA.tnb

Figure 5.4-1 Figure 5.4-2

5.5 Calculator

Click [Calculator], as shown in Figure 5.5-1. Perform some simple mathematical operations.

& cCalculator

1+1=
2
v ( )
n 7 8 9 =
tan 4 5 6 P
cos 1 2 3
sin 0 +
Figure 5.5-1

5.6 Center Point Calculation

Click [Center Point Calculation], as shown in Figure 5.6-1. Calculate the center point using three
known points and save the result to the point database.

é Circle Center Calculation

B

Description: Given the coordinates of three points on the circle, point A, point B and point C,
calculate the coordinates of the center point P.
A

C

Point A B 5 &
N:998.885 Name:Pt60

E:997.311 Elevation:4.707

Point B B X &
N:1000.210 Name:Pt51

E:1001.856 Elevation:4.596

Save Calculate

Figure 5.6-1
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5.7 Average Calculation

Click [Average Calculation], as shown in Figure 5.7-1. It is possible to calculate the average of N

points, display the difference between each point and the result, and save the result to the point

database.
é Average Calculation é Coordinate Positive Calculation
Data Content Result z
. Des Knowing the of the point A and the point B, £ A=q, AP=L1, calculate
Pt60 AN:2231.0mm/AE:-95.7mm/AH:130.7mm  Northing 1001.116m the coordinates of point P
N:998.885 E:997.311 H:4.707 Easting 997.215m
Pt5 Elevation 4.838m
7 AN906.0mm/AE:4640.7mm/AH241.7mm Point A [ S P4
N:1000.210 E:1001.856 H:4.596 N:997.941 Name:Pt58
Pt E:997.358 Elevation:4.753
AN:-3137.0mm/AE:4736.3mm/AH:-372.3mm
49 Azimuth Reference Direction Reference Point Direction
N:1004.253 E:992.479 H:5.210 e
Azimuth Reference Point B 5 &

Figure 5.7-1 Figure 5.8-1

5.8 Coordinate Positive Calculation

Click [Coordinate Positive Calculation], as shown in Figure 5.8-1. Input/select known point A and

azimuth reference point B, input offset distance and angle, calculate the offset point coordinates, and

save the results to the point database.

5.9 Coordinate Inverse Calculation

Click [Coordinate Inverse Calculation], as shown in Figure 5.9-1. Input/select known points A and B,

calculate the distance, azimuth, slope ratio, etc. between the two points.

é Coordinate Inverse Calculation é Point Line Calculation

C Description: The coordinates of the starting point A, the ending point B, and the offset point

NA
. B
z Description: Knowing the coordinates of point A and point B, calculate the azimuth angle 5 2 &
a of the two points AB, the plane distance of AB, the spatial distance of AB, the elevation Chare known, and the point P s the vertical foot. Calculate the s(a‘{lmg point distance AC, |
: IFarencs botean tha fwb Polnts’AB rid the Blona retio. the ending point distance BC, the starting point vertical distance AP, the ending point vertical
2 P g P Az Y
A ABP distance BP, the offset distance CP, and the offset angle a.
Point A B 5 & Point A B 5 &
N:997.941 Name:Pt58 N:998.885 Name:Pt60
E:997.358 Elevation:4.753 E:997.311 Elevation:4.707
Point B B A & Point B R S VA
N:998.885 Name:Pt60 N:999.231 Name:Pt56
E:997.311 Elevation:4.707 E:997.314 Elevation:4.694
Calculate gk
Figure 5.9-1 Figure 5.10-1

5.10 Point Line Calculation

Click [Point Line Calculation], as shown in Figure 5.10-1. Input/select three known points, calculate

the distance, vertical distance, deviation angle, corner, etc. of the points.
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5.11 Angle Calculation

Click [Angle Calculation], as shown in Figure 5.11-1. Calculate the angle by three points.

& Angle Calculation € Intersection Calculation

Description: Given the coordinates of the starting point A and the ending point B of the
straight line AB, and the coordinates of the starting point C and the ending point D of the

B C
B
Description: Given the coordinates of point O, point A and point B, calculate the angle a \D
between line OA and line OB 3
o/\a A
A" P

straight line CD, calculate the coordinates of the intersection point P of the straight line AB

and the straight line CD.

Point O B 5 & Point A B 5 &
N:998.885 Name:Pt60 N:998.885 Name:Pt60

E:997.311 Elevation:4.707 E:997.311 Elevation:4.707

Point A E A & Point B B £ &
N:997.941 Name:Pt58 N:999.231 Name:Pt56

E:997.358 Elevation:4.753 E:997.314 Elevation:4.694

Calculate Save Calculate

Figure 5.11-1 Figure 5.12-1

5.12 Intersection Calculation

Click [Intersection Calculation], as shown in Figure 5.12-1. Calculate the intersection point of two

lines and save the result to the point database.

5.13 Resection

Click [Resection], as shown in Figure 5.14-1. Given two points and their respective distances to the

target, calculate the target points and save the results to the point database.

P [
L)
Description: Given the coordinates of point A and point B of triangle ABP, AP=L1, BP=L2,

Description: Given the coordinates of point A and point B of triangle ABP, ZA=a, ZB=8,

calculate the coordinates of point P. calculate the coordinates of point P.

.’:u

A g

Point A E21 I S Point A B 5 &
N:998.885 Name:Pt60 N:998.885 Name:Pt60

E:997.311 Elevation:4.707 E:997.311 Elevation:4.707

Point B £ S Point B £21 I N P71
N:1000.210 Name:Pt51 N:1000.210 Name:Pt51

E:1001.856 Elevation:4.596 E:1001.856 Elevation:4.596

Save

Calculate

Figure 5.13-1

5.14 Forward Intersection

Save

Calculate

Figure 5.14-1

Click [Forward Intersection], as shown in Figure 5.15-1. Given two points and their azimuth angles

with the target, calculate the target point and save the result to the point database.
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5.15 Offset Point Calculation

Click [Offset Point Calculation], as shown in Figure 5.16-1. Given two points, calculate the

coordinate of the mileage and offset, and save the results to the point database.

é Offset Point Calculation é Extend Point Calculation

B o
L2 Description: Knowing the coordinates of the starting point A and the ending point B of the
i B . D: Knowing the of the starting point A and the ending point B of the

1 G straightline AB, calculate the coordinate P of the specified mileage L1 offset distance L2 of L stralght liné AB; calculate the coordinates of polnt P on the extansion of the straight line
A the straight line. A

Point A B 5 & Point A B 5 &
N:998.885 Name:Pt60 N:998.885 Name:Pt60
E997.311 Elevation:4.707 E:997.311 Elevation:4.707

Point B £ I Point B E21 I S V1
N:1000.210 Name:Pt51 N:998.372 Name:Pt52
E:1001.856 Elevation:4.596 E:997.350 Elevation:4.728

CalCUIate CalCUIate
Figure 5.15-1 Figure 5.16-1

5.16 Extend Point Calculation

Click [Extend Point Calculation], as shown in 5.17-1. Enter two known points, calculate the

coordinate on the extension line, and save the results to the point database.

5.17 Equal Point Calculation

Click [Equal Point Calculation], as shown in 5.18-1. Enter two known points, calculate the

coordinates of the line segment, and save the results to the point database.

é Equal Point Calculation

B

Pn Description: Knowing the coordinates of the starting point A and the ending point B of the
A straight line AB, calculate the coordinates of the line segment divided into n equal parts
P

Point A I N P
N:998.885 Name:Pt60
E:997.311 Elevation:4.707
Point B B F &
N:1004.253 Name:Pt49
E:992.479 Elevation:5.210

Save Calculate

Figure 5.17-1



