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Chapter 1 Software Introduction  

1.1 Software introduction  

SurPad4.0 is a GNSS surveying and mapping software which is developed by the Geoelectron 

company. Based on years of accumulating market experience, in combination with the international 

mainstream of surveying and mapping data acquisition function of the software, integrating RTK 

control, GIS data collection and road design and layout into one role. The main feature of the 

software is very outstanding graphic interaction, very powerful function and humanizes operation 

process. This manual mainly introduces all the menu functions and the field operation procedure of 

the SurPad software. 

SurPad4.0 main menu contains four settings: [Project], [Device], [Survey], [Tools]. 

[Project] It mainly manages project operation. Its main menu includes Project Manager, File 

Manager, Coordinate System, Calibrate Point and other items. It can create new project in project 

management, set coordinate parameters in coordinate system and check points collected in survey 

in coordinate library. 

ώ5ŜǾƛŎŜϐ Lǘ Ƴŀƛƴƭȅ ǎŜǘǎ ƻǇŜǊŀǘƛƻƴ ƳƻŘŜ ŀƴŘ ŎƘŜŎƪ ǊŜŎŜƛǾŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀŦǘŜǊ ŎƻƴƴŜŎǘƛƴƎ ǘƻ 

receiver. Its main menu includes Communication, Rover, Base, Static and other items. After 

successfully connecting to receiver through Bluetooth or WIFI in Communication and choosing base, 

rover or static operation mode, it can check operation information and datalink status of receiver in 

Work Mode Status. If it needs to calibrate receiver, it should enable Tilt Survey (E-Bubble or Pole 

Tilt Correction) in Device Setting and then calibrate E-Bubble and Magnetic Declination in Calibrate 

Sensor. 

[Survey] Its main menu includes Point Survey, Detail Survey, CAD, Point Stakeout, Line Stakeout, 

Stake Road, Electric Lines Survey and other items. 

[Tools] It includes various calculation methods and External Radio Configuration, mainly 

containing Site Calibration, Coordinates Converter, Angle Converter, Perimeter and Area, COGO 

Calculation, Calculation, External Radio Configuration, Volume Calculation and Station Refresh. 
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1.2 Software interface  

Main interface: On Android device installing and running this software, if there exists existing 

project in it, it would directly enter into main interface, as shown in Figure 1.2-1. Sliding to the left 

in turn will bring you to the next navigation menu interface. 

Main interface title bar: 

Title bar mainly displays current project name, solution states after connection with receiver 

and some quick function. 

: About software. Press to enter into interface as shown in Figure 1.2-2. It can check software 

copyright information, update software, activate software and submit your feedback about the 

software. 

: Communication. Press to enter into interface as shown in Figure 1.2-3 and connect to 

receiver. This icon shows two states: blue for successful connection with receiver, and white for no 

connection.  

       

Figure 1.2-1                                 Figure 1.2-2                 Figure 1.2-3 

: Positioning information. After connection with receiver, press to enter into interface as 

shown in Figure 1.2-4 and it can check current positioning information. Press Base below the screen 

as shown in Figure 1.2-5 and it can check base information, and then press Save to save current base 

coordinate. Press Sate Map below the screen as shown in Figure 1.2-6, and it can check coordinate 

reference position with different colors representing different coordinate system and upper left 

circles showing satellite system represented by each color. Press Sate Info below the screen as 
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shown in Figure 1.2-тΣ ŀƴŘ ƛǘ ǎƘƻǿǎ ŎǳǊǊŜƴǘ ŦƻǳƴŘ ǎŀǘŜƭƭƛǘŜǎΩ ƴǳƳōŜǊΣ [м\L2\L5 SNR, Elevation Angle, 

Azimuth Angle and other information. Press Sate SNR below the screen as shown in Figure 1.2-8, 

ŀƴŘ ƛǘ Ŏŀƴ ŎƘŜŎƪ ǎŀǘŜƭƭƛǘŜǎΩ [м\L2\L5 SNR illustrated by bar graph. 

: Main interface setting. As shown in Figure 1.2-9, it can set interface style to List or Grid. 

Other options show whether to enable corresponding functions in survey interface, which are 

turned on by default. 

   

Figure 1.2-4                   Figure 1.2-5                    Figure 1.2-6 

             

Figure 1.2-7                           Figure 1.2-8                     Figure 1.2-9 

1.3 Software installation and uninstallation  

Software installation: 

 ̊  Download the Android SurPad4.0 installation package (*.apk). 
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˛ Copy the installation package to Android device. Find the installer in File Manager in Android 

device as shown in Figure 1.3-1. Click the installer and pops up installation dialog box as shown in 

Figure 1.3-2. Click Install and pops up dialog box for preferred installation location as shown in Figure 

1.3-3, and installation completion dialog box will pop up shortly as shown in Figure 1.3-4. Press Done 

to return to device desktop and press Open to run SurPad software. 

    

Figure 1.3-1                       Figure1.3-2                       Figure1.3-3                     Figure1.3-4 

Uninstallation: 

Method 1: long press software icon on the desktop and drag it to Uninstall box. It pops up 

dialog box saying whether to uninstall as shown in Figure 1.3-5. Press Uninstall to complete 

uninstallation. 

Method 2: press Settings ŕ find SurPad 4.0 in Apps as shown in Figure 1.3-6. Press SurPadŕ 

press Uninstall as shown in Figure 1.3-7. It pops up dialog box saying whether to uninstall as shown 

in Figure 1.3-8, and press Uninstall to complete uninstallation. 

 

 Figure1.3-5                               Figure 1.3-6                             Figure 1.3-7                             Figure 1.3-8 
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Chapter 2 Quick Start Guide  

Taking operation mode as handheld network with connection with RTK as example, this 

chapter introduces the steps of quickly connecting to receiver and performing survey. Detailed steps 

are as follows: 

1. Preparation 

An RTK receiver, a P9A handheld with SurPad4.0 installed and network. 

 

2. Create new project 

Run SurPad4.0 software, press [Project] -> [Project Manager] -> [New], create a new project, 

enter project name, and choose coordinate parameter type. Other items are additional information 

which can be left blank. Press [OK] and the screen jumps to interface of coordinate system 

parameters. In China, Ellipsoid Parameter is Beijing54 by default, and Projections Parameter is Gauss 

Kruger. You can set the coordinate system according to the actual situation. 

 

3.  Connect to receiver and set operation mode 

Press [Device] -> [Communications], choose device type as RTK and communication mode as 

Bluetooth/WIFI/Demo (taking Bluetooth mode as example), press [Search] to find receiver in 

Bluetooth Device List, press [Connect], and then pops up connection progress box which indicates 

successful connection. 

Press [Device] -> [Rover], select data link as [Handheld network], set up IP and port of CORS 

server, and acquire and select access point. Other options can set as default values. Press [Apply] to 

finish operation mode setting. Return to main interface to see if there is a fixed solution. 

 

4. Calibrate 

 ̧ Calibrate Point 
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In fixed solution state, press [Project] - > [Calibrate Point] - > [Marker Point Calibration], input 

known coordinates, set antenna parameters of current coordinates of the base station, and press 

[Calculate] to get calibration parameters. 

 ̧ Site calibration 

With a new surveying area, site calibration is required at the first if you want the measured 

points match the known points. 

Here are general conditions to do site calibration: assuming that you use the known points A, 

B and C to calculate the transformation parameters, their GPS original records of WGS-84 

coordinates and local coordinates should be recorded firstly. There are two ways to obtain the GPS 

original records of WGS-84 coordinates at points A, B and C: one is setting up static control network 

and recording coordinates by post-processing software; the other one is recording coordinates 

when GPS rover station in fixed solution without any parameters working. 

Press [Tools] -> [Site Calibration], input the known points (select from Points Library or input 

manually) and WGS84 ellipsoid original coordinates (obtain current GPS data and select from Points 

Library or input manually), choose whether use Horizontal Control and Vertical Correction, and 

press [OK] to complete input of transformation parameters. And press [Calculate] to obtain GPS 

Parameters Reports in Site Calibration interface. 

 

5. Survey 

Press [Survey] -> [tƻƴǘ {ǳǊǾŜȅϐκώ¢ŜȄǘ {ǳǊǾŜȅϐΣ ǘŀƪƛƴƎ άǘƻǇƻƎǊŀǇƘƛŎ Ǉƻƛƴǘέ ŀǎ ŜȄŀƳǇƭŜΣ ǇǊŜǎǎ 

point types icon, choose Topo Point, press setting to set up topo point recording limit(Fixed solution,  

H: 0.05, V: 0.1, PDOP: 3.0,  Delay: 5, Average GPS Count: 1), and press collect points icon lower right 

ŎƻǊƴŜǊ ƻǊ ŎƻƭƭŜŎǘ Ǉƻƛƴǘǎ ǎƘƻǊǘŎǳǘ ƪŜȅ ƻƴ ƘŀƴŘƘŜƭŘ ǘƻ ŎƻƳǇƭŜǘŜ ǘŀǊƎŜǘ ǇƻƛƴǘǎΩ ŀŎǉǳƛsition and 

preservation. 

 

6. Data import and export 

1̃Data import 
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Copy the data file needs to import to SurPad folder on handheld, press [Project] -> [Coordinate 

point Library] ->[Import], select File Format, Angle format and Property type, find the data file and 

press [OK] to import data file. 

2̃Data export 

Press [Project] -> [Fil Export], select data files, file format, angle format and point type, choose 

exported file storage path and press [Export] to export data file. 
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Chapter 3 Project  

In software main interface, press [Project] to display submenu as shown in Figure 3-1. Included 

in Project submenu are Project Manager, File Manager, Coordinate System, Calibrate Point, 

Coordinate Point Library, File Export, Scan, Cloud Settings, Software Settings and Software About. 

SurPad4.0 manages data in the form of engineering documents, in which way all operation is 

controlled in a project. Every time open SurPad4.0, the software will automatically invoke 

engineering documents used last time. Under general circumstances, every time you begin to 

measure an area, it must create a project file matched with current project coordinates, and the file 

format should be *.GSW. After the project has been created, in the device storage disk the software 

will create a file in which all data will be saved, whose file name is same with the project. 

   

Figure 3-1                                             Figure 3.1-1                                        Figure 3.1-2 

3.1 Project Manager  

Press [Project] -> [Project Manager] to enter into interface as shown in Figure 3.1-1. 

tǊƻƧŜŎǘ tŀǘƘ ǎƘƻǿǎ ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘΩǎ ǎǘƻǊŀƎŜ ǇƻǎƛǘƛƻƴΣ ǿƘƛŎƘ Ŏŀƴ ōŜ ǇǊŜǎǎŜŘ ǘƻ ŎƘŀƴƎŜ ŀǎ 

shown in Figure 3.1-2. If the workload is large in survey, please choose sufficient storage position to 

save project. 

Press [New] to create a new project as shown in Figure 3.1-3. Input Project Name (required, 

defaults to created date), Operator, Device and Notes, select Coordinate systems parameters type 

(local parameters/ RTCM1021~1027 parameters/CORS encrypt parameters; please see Section 6.1 
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for more details), press [OK] to set up coordinate systems parameters, and press [OK] to complete 

new project creation. 

LŦ ȅƻǳ ƴŜŜŘ ǘƻ ŎƘŜŎƪ ƻǊ ƳƻŘƛŦȅ ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘΩǎ ƛƴŦƻǊƳŀǘƛƻƴΣ ǇǊŜǎǎ [Details] as shown in Figure 

3.1-4 to enter into Project Details interface. 

If you need to open other projects, select the project and press [Open] to open it and use it as 

current project by default. 

If you need to delete project, select the project and hold, press [Delete] as shown in Figure 3.1-

5, press [OK] in Prompt to delete project. Current operating project cannot be deleted. 

   

Figure 3.1-3                                          Figure3.1-4                                           Figure3.1-5 

3.2 File Manager  

This function can be used in a project where there is too much data or when you want to 

distinguish between two different coordinate point libraries. 

Press [New] to enter into interface as shown in Figure 3.2-1, and there pops up interface as 

shown in Figure 3.2-2. Create a data file to store the recorded survey data and the new file defaults 

to data file for current project storage record. The file name defaults to current data file name - 1, 

file suffix for *. PD. The new document belongs to current project. 
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Figure 3.2-1                                               Figure 3.2-2 

Press [Import] to enter into interface as shown in Figure 3.2-3, choose file path, and it can 

import files with *.RTK as suffix. Document name defaults to current data file name-2 (automatically 

accumulate). If a same file is imported twice, there will pop up a prompt as shown in Figure 3.2-4 

saying ά/ǳǊǊŜƴǘ Řŀǘŀ ŦƛƭŜ ŜȄƛǎǘǎ. Include backup data into current data fileΚέ If the data format of the 

imported *.RTK file is abnormal, there will pop up a prompt saying άw¢Y ŦƛƭŜ ƛƳǇƻǊǘ ŦŀƛƭŜŘΣ ǇƭŜŀǎŜ 

ŎƘŜŎƪΗέ 

Select a file in the file list, press [Delete] as shown in Figure 3.2-4, and press [OK] to delete the 

data file. 

When a project has multiple data files, select the data file in the data list and press [Open] to 

switch between different data files. 
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Figure 3.2-3                                              Figure 3.2-4                                                 Figure 3.2-5 

3.3 Coordinate System 

1̈Local coordinate parameters 

Press [Project] - [Coordinate System] to enter into interface as shown in Figure 3.3-1. All 

options can be pressed to set up the parameter. 

Press [Export] and choose [Local Disk] as shown in Figure 3.3-2 to save system data to the 

specified path as shown in Figure 3.3-3. It can also encrypt the file by setting up Expiry Date, General 

tŀǎǎǿƻǊŘ όŘŀǘŀ ŎŀƴΩǘ ōŜ viewed before expiry date) and Advance Password (data can be viewed 

before expiry date). Press [Export] and choose [QR Code] to share current coordinate system 

parameters.  

Press [Use existing] as shown in Figure 3.3-4, choose [Local Disk] to apply coordinate system 

parameters stored in local disk. Parameter files are in two formats: *.SP and *.EP. Choose [QR Code] 

to scan QR code to apply coordinate system. 

Ellipsoid Parameter: as shown in Figure 3.3-5, it can set up Target ellipsoid. Target ellipsoid 

supports defined or custom parameters. With custom ellipsoid, it needs to set up Semimajor axis 

and Reciprocal of flattening 1/f, which should be consistent with the ellipsoid used for parameter 

calculation.  

      

Figure 3.3-1                                          Figure 3.3-2                                         Figure 3.3-3 
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Figure 3.3-4                                           Figure 3.3-5                                         Figure 3.3-6 

Projections Parameter: as shown in Figure 3.3-6, the frequently-used projections mode is Gauss 

Kruger, and after connecting to the device the Central Meridian can be acquired automatically via a 

press on  or manually via inputting the exact value. Common projections parameters are set up 

as followed: False Northing-0, False Easting-500000, Scale Factor-1, Projection Height-0 at low 

altitudes and change it as needed at high altitudes, Latitude of Origin-0. 

ITRF Parameter: ITFR is the International Earth Reference Framework. To enable ITRF 

conversion, it needs to choose Conversion type, input The target of epoch and enable/disable Input 

velocity. If enabling Input velocity, it needs to input values for Vx, Vy and Vz as shown in Figure 3.3-

7. 

        

Figure 3.3-7                                              Figure 3.3-8                                           Figure 3.3-9 
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Seven-Parameter: as shown in Figure 3.3-8, it is used to perform Space rectangular coordinate 

transformation within two different ellipsoids. In general, at least three known points and six groups 

of XYZ coordinate values in two different space rectangular coordinate system are required to 

calculate the seven unknown parameters. With these seven parameters, by seven parameter 

equations, the XYZ coordinate value of a point in one space rectangular coordinate system can be 

converted to the XYZ coordinate value of another space rectangular coordinate system. Seven-

parameter model includes seven values: 

̂1̃three coordinate shifts (ǶX, ǶY, ǶZ), i.e. the difference between the coordinates of 

the two coordinate systems; 

̂2̃rotation angles of three coordinate axes(Ƕà, Ƕá, Ƕâ), the XYZ axis of two spatial 

rectangular coordinate systems can be recombined by rotating the three coordinate axes in order 

to specify the Angle; 

̂3̃scale K, i.e. the length ratio of a same line in two space rectangular coordinate systems 

realizing scaling. Generally, K is almost equal to 1.  

Four-Parameter/Horizontal Adjustment: as shown in Figure 3.3-9, in general at least two 

known points and four pairs of XY coordinate values in two different space rectangular coordinate 

system are required to calculate the four unknown parameters. With these four parameters, by four 

parameter equations, the XY coordinate value of a point in one space rectangular coordinate system 

can be converted to the XY coordinate value of another space rectangular coordinate system. 

   

                                                    Figure 3.3-10                                        Figure 3.3-11 
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Vertical Control Parameter: GPS elevation system is earth height (ellipsoid height) while 

elevation system usually used in survey is normal height. As a result, height measured by GPS needs 

to correct to use, and Vertical Control Parameter is for this matching. Set up the parameter as shown 

in Figure 3.3-10. 

Vertical Adjustment Parameter: elevation transformation model of Trimble TGO software 

includes five parameters: Adjustment Constant, North Slope, East Slope, Original Northing and 

Original Easting, as shown in Figure 3.3-11. 

Geoid File: as shown in Figure 3.3-12, the essence of geoid measurement is to measure height 

difference between two points on the ground, and then calculate the height of unknown points 

through the height of known pointsΦ LǘΩǎ ŀ ǿŀȅ ǘƻ ŎŀƭŎǳƭŀǘŜ ƘŜƛƎƘǘ ƻŦ ŀ Ǉƻƛƴǘ ŘƛǊŜŎǘƭȅ ōȅ ƘŜƛƎƘǘ 

difference. SurPad4.0 imports geoid file (so far supports * .GGF, * .SGF, * .UGF formats), and select 

transformation mode (Bilinear/Quadratic/ Bi Cubic Spline) to obtain accurate height of coordinate. 

Local Offsets: a known point is required to calculate the local offsets. This parameter is used in 

a small range, and its accuracy is determined by operating range and decreases with the increase of 

operating distance. 

   

Figure 3.3-12                                       Figure 3.3-13   

2̈RTCM1021~1027 parameter 

RTCM1021~1027 is a way to send coordinate system parameter via differential data. When 

coordinate system parameters type is set up as RTCM1021~1027 parameters in project creation, 
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the software analyses coordinate parameters from received differential data. In this mode, 

ǇŀǊŀƳŜǘŜǊǎ ŘƻƴΩǘ ǎǳǇǇƻǊǘ Ƴŀƴǳŀƭ ǎŜǘ ǳǇ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ 3.3-13. 

3̈CORS encrypt parameter 

CORS encrypt parameter is mainly used by CORS merchants, which can be used when 

merchants provide coordinate parameters and want to keep secret. When the CORS merchants 

provide this encrypt parameter to user, user does not know the specific coordinate system 

parameters. 

3.4 Calibrate Point  

Press [Project] -> [Calibrate Point] to enter into interface as shown in Figure 3.4-мΦ ¢ƘŜǊŜΩǊŜ н 

ways to calibrate: one is Base Point Calibration, with base coordinate before and after station 

change to perform calibration; the other is Marker Point Calibration, with the coordinates of the 

points collected before and after the station change. 

   

Figure 3.4-1                                            Figure 3.4-2                                         Figure 3.4-3 

Base Point Calibration steps as follows: 

ſ Press [Base Point Calibration] to enter interface as shown in Figure 3.4-2. 

ƀ Input the known points, i.e. coordinate before base change. There are two ways to input 

coordinate: one is to select existing base coordinate from Points Library, the other one is to directly 

input base coordinate x, y, h before base change. Press [Antenna Parameters] to set antenna 

parameters as shown in Figure 3.4-3. 
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Ɓ Input Antenna Measured Height, set Antenna Measurement Type (Vertical height, Height 

to phase center, Slant height, Slant height to altimetry), and Antenna Type is automatically selected 

according to current connected receiver, and press [OK] to return to Base Point Calibration interface. 

Ƃ Press [Calculate] to check calculation result as shown in Figure 3.4-4. Press [Apply] and it 

would directly apply the calculation result. If the calculation result is in red font, it means translation 

parameter overrange (longitude difference over 1 degree or latitude difference over 1 degree or 

height difference over 1000), in which press [Apply] and there would pop up a prompt as shown in 

Figure 3.4-5 ǎŀȅƛƴƎ άHƛƎƘ ǊŜǎƛŘǳŀƭǎ ŜǊǊƻǊΗ !ǇǇƭȅ ƭƻŎŀƭ ƻŦŦǎŜǘǎ ǘƻ ŎǳǊǊŜƴǘ ǇǊƻƧŜŎǘΚέΦ If press [Apply] it 

would jump to Local Offsets interface as shown in Figure 3.4-6 to display the result. Press return key 

upper right and pops up prompt to ask whether to apply calculation result, and after selection it 

returns to Base Point Calibration interface. 

Note: Base Point Calibration only can used in fixed solution. 

   

Figure 3.4-4                                         Figure 3.4-5                                        Figure 3.4-6 

Marker Point Calibration steps as follows: 

ſ Press [Marker Point Calibration] as shown in Figure 3.4-7, input Known Point Coordinates (x, 

y, h), and press [Current WGS84 Coordinates] to obtain current WGS84 coordinates. Press [Measure] 

to enter interface as shown in Figure 3.4-8, set Saved Conditions as shown in Figure 3.4-9 and set 

Antenna Parameters, and then press [OK] to acquire current WGS-84 coordinates. 

ƀ Press [Calculate] as shown in Figure 3.4-10 to get calculate result. If the calculation result is 

in red font, there would pop up a prompt sayinƎ άHigh residuals error! Apply local offsets to current 
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ǇǊƻƧŜŎǘΚέ. Press return key upper right and pops up prompt as shown in Figure 3.4-11, press [No] to 

return to Calibrate Point interface while press [Apply] to return to Calibrate Point interface and 

display calibration result as shown in Figure 3.4-12. 

   

Figure 3.4-7                                           Figure 3.4-8                                           Figure 3.4-9 

   

Figure 3.4-10                                          Figure 3.4-11                                        Figure 3.4-12 

Calibrate Point performs on the basis of fixed solution and opened transformation parameters. 

The essence is three parameters using a common point to calculate two different coordinates, also 

known as the calibration parameter in the software. This function can be used in the following 

situations: 

1. When with [Use Current Coordinates] in the startup mode parameters of base, and the base 

have been restarted or its position has been moved, the rover should calibrate point. 
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2. When the user knows the conversion parameter of the work area, base could be set up at 

any place. Please input the conversion parameter, and the rover should calibrate point. 

Note: The calibrate point parameters will not refresh the current point coordinates in the 

library. When display the current point coordinates, it will also display the calibrate point 

parameters, the subsequent measurement of the coordinates will be corrected by the calibrate 

point parameters. Transformation parameters by calculating the parameters of the library will 

refresh the current coordinates of the point. The WGS-84 coordinates of the measurement point 

are converted to local coordinates by conversion parameters. 

3.5 Coordinate point Library  

Press [Project]-> [Coordinate point Library] to enter into interface as shown in Figure 3.5-1. 

   

Figure 3.5-1                                             Figure 3.5-2                                           Figure 3.5-3 

The Coordinate point Library is used to uniformly manage all types of coordinate points. It can 

input coordinate points used in survey, which offers convenient to invoke in Point Stakeout. It can 

enter point name or code in the lookup to quickly search for coordinate points. It contains Add, Edit, 

Details, Import, Delete, Options and Recovery operation. 

Press [Add] to enter into interface as shown in Figure 3.5-2. Coordinate points can be divided 

into Local Coordinates and Geodetic Coordinates according to Coordinate type, and Assistant point, 

Control point, Input point and Stakeout point according to Property type. After selecting Coordinate 

type and Property type, input the point name and horizontal coordinates (x, y, h) or longitude and 

latitude coordinates and code to add a new point. 
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Select any coordinate point and press [Edit] as shown in Figure 3.5-3. It can edit Name, Code, 

Photo And Sketch and Antenna Parameters, and press [OK] to complete edition. Inputted point can 

be edited its coordinate while measured point can only edit Name and Code.  

Press [Details] as shown in Figure 3.5-4 to check the point name, code, longitude and latitude 

coordinates, horizontal coordinates (x, y, h), point type and other information. 

tǊŜǎǎ ώΧϐ ŀǎ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜ оΦр-5 to import, delete and set options of points. 

   

Figure 3.5-4                                      Figure 3.5-5                                            Figure 3.5-6 

Press [Import] as shown in Figure 3.5-6, select File Format, Property type and whether to 

Preview and press [OK]. Select file path and find the file and press [OK] as shown in Figure 3.5-7 to 

preview the data. If the data is correct, then press [OK]to import coordinates. File Format includes 

Measurement data file (not support to preview), Cass format, Geodetic coordinates format, Local 

coordinates format, COT format, NETCAD format and user-defined format (press Format Manage to 

create user-defined format). 

Press [Format Manage] to enter interface as shown in Figure 3.5-8, press [New] to enter 

interface as shown in Figure 3.5-9, input Format name, select Field delimiter (̆@ Space) and 

Extension name (dat, csv, txt), select Custom format description (to select [Point Name] and press 

[Add] means format includes point name), press [OK] to return to interface as shown in Figure 3.5-

8 and created data formats list in it. Press upper left return key to return to interface as shown in 

Figure 3.5-6 and it can see user-defined format in File Format. 



SurPad ᴆᶏ ӥ 

20 

 

   

Figure 3.5-7                                            Figure 3.5-8                                           Figure 3.5-9 

Press [Delete] as shown in Figure 3.5-10 to delete one or more points. Select points by press 

on points or press on Select All below, press [Delete] and [OK] in the pop-up prompt to delete 

selected points. Deleted points can be recovered with [Recovery] as shown in Figure 3.5-11. Select 

points need to recover and press [Recovery], and then the selected points would be displayed in 

Coordinate point Library. Long press point will also enter the bulk delete mode.  

   

Figure 3.5-10                                         Figure 3.5-11                                       Figure 3.5-12 

Press [Options] as shown in Figure 3.5-12. Enabling the point types need to display can filter 

those types disabled. It includes point types: Auxiliary Point , Survey Point , Control Point , 

Input Point , Calculate Point , Stake Point , Screen Point , Base Point  . 
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3.6 File Export  

1. Data file export 

Press [Project] -> [File Export] to enter into interface as shown in Figure 3.6-1. Data file export 

is to export measurement data file into the data format that user needs to graph. 

   

Figure 3.6-1                                          Figure 3.6-2                                           Figure 3.6-3 

It can export in specified format or user-defined format. It requires to select data file and file 

format. File Format includes user-defined formats, AutoCAD file format (*.DXF), GoogleEarth file 

format (*.KML), Cass format, raw survey data (*.CSV) and other formats. Press [Export], choose file 

storage path and input file name to complete export. 

Different file formats can select types of export point with press on corresponding types. Point 

type includes Auxiliary Point, Survey Point, Control Point, Input Point, Calculate Point, Stake Point 

and Screen Point. 

User-defined format setting: press [Format Manage] as shown in Figure 3.6-2, and press [New] 

to set up items as needed as shown in Figure 3.6-3. Setting up Field delimiter, Extension name, Angle 

format, whether to write File header, and select custom export format content. Select the content 

as needed, press [Add] to add the content to the Custom format description; press [Delete] to delete 

the content of the custom format description one by one. Press [OK] to complete the custom export 

formatting as shown in Figure 3.6-4. 

Select custom file format to do [Import], [Edit], And [Delete] operations on the file format. 
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2. Export Road Cross-section 

Press [Export Road Cross-section] to enter into interface as shown in Figure3.6-5. Select Data 

Files, File Format, Sort Type and Height Diff Type. Press [Export], choose file storage path and input 

file name to complete export. Export settings varies with File Format. 

   

Figure 3.6-4                                           Figure 3.6-5 

File Format includes Hintsoft Format (DH), TianZhen Format(H), SOUTH CASS Cross-section File 

and Haiti. Hinsoft Format needs to set Sort Type and Height Diff Type. TianZhen Format only needs 

to set Sort Type while Haiti only needs to set Height Diff Type. SOUTH CASS Cross-section needs to 

set nothing.   

Height includes Relative to last point and Relative to road crown. 

3.7 Scan 

Lƴ {ǳǊtŀŘΣ ƛǘΩǎ Ƴŀƛƴƭȅ to scan coordinate system QR code and configuration set. After scanning 

QR code, as shown in Figure 3.7-1, it can view content. Press [Apply] to apply the data in current 

project while press upper left return key to not apply parameters. 
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Figure 3.7-1                                           Figure 3.8-1 

 

3.8 Cloud Settings 

Press [Project] -> [Cloud Settings], and enable Cloud as shown in Figure 3.8-1. Input Cloud IP 

and Port, input user information and set up upload data settings. The server must be set up in 

accordance with PC terminal to upload survey data and download files from the server. Then the 

coordinate system file can be uploaded and downloaded quickly. In [Coordinate System], coordinate 

system parameters can be set to quickly uploaded Shared coordinate system parameters in real 

time. 

3.9 Software Settings  

Press [Project] -> [Software Settings] to enter into interface as shown in Figure 3.9-1. It includes 

Antenna Parameters, shortcuts Settings, Record Settings, Display Settings and other settings. 

Shortcuts Settings: as shown in Figure 3.9-2, set up shortcut key for Points Library, set up 

shortcut keys for saving Topo Point, Control Point, Quick Point, Auto Point, Corner Point, Tilt Point 

and Tower Point, set up shortcut keys for Latest Point, Farthest Point, Last Point, Next Point in 

Stakeout. For P9A handheld, shortcut keys for collecting points default to Topo Point (1), Control 

Point (2), Quick Point (3), Auto Point (4), Corner Point (5), Tilt Point (6) and Tower point (7). It can 

customize the shortcut key as needed. 
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Figure 3.9-1                                         Figure 3.9-2                                          Figure 3.9-3 

Record Settings: as shown in Figure 3.9-3, it can respectively set up storage condition and 

record options for Topo Point (as shown in Figure 3.9-4), Control Point, Quick Point, Auto Point, 

Corner Point, Stop & Go Point and Tilt Point, which also can use the default configuration. 

System Settings: as shown in Figure 3.9-5, it can set up Distance Unit, Angle Format, Mileage 

Format, Language, Text encoding and whether Voice broadcast as needed. 

Display Settings: as shown in Figure 3.9-6, it sets up the display status of coordinate points in 

Survey interface and set whether to display the map. It can set up Display Content, Display Type and 

whether to display map. If enabling map display, it can download offline maps to facilitate survey. 

   

Figure 3.9-4                                           Figure 3.9-5                                           Figure 3.9-6 
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3.10 Software  About  

Software About as shown in Figure 3.10-1 includes three functions: Software activation, 

Feedback and Check Latest Version.  

  

Figure 3.10-1                                        Figure 3.10-2                                        Figure 3.10-3 

      

Figure 3.10-4                                         Figure 3.10-5                                   

Software activation: press [Software activation] to enter interface as shown in Figure 3.10-2. 

¢ƘŜǊŜΩǊŜ Ƴŀƛƴƭȅ ǘǿƻ ǿŀȅǎ ǘƻ activate: Online activation and Offline activation. When with internet, 

it can use online activation while without it can use offline activation. As shown in Figure 3.10-3, 

input registration code and press [Activate] to complete offline activation. Registration code 

transfer helps use our software on different devices. 
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Feedback: Thank you for using our software. Please leave your valuable comments. We will 

take your feedback seriously. As shown in Figure 3.10-4, you can write your feedback in the textbox 

and leave your contact information. It can also send us with appendix, which supports image and 

text. Press [Submit] and your feedback would automatically send to us. 

Check Latest Version: press [Check Latest Version] to check if current software in latest version. 

If there is a new version, there would pop up Software update prompt as shown in Figure 3.10-5, 

and press [Details] to update software. If there is no new version, there would notice ƛǘΩǎ ǘƘŜ latest 

version. 
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Chapter 4 Device 

4.1 Communication  

Press [Device]->[Communication] to enter into interface as shown in Figure 4.1-1. Set up Device 

Type, select Communication Mode, and press [Connect] to complete the device connection. When 

communication is not connected, the icon is grey. And the icon will turn blue after communication. 

   

Figure 4.1-1                                          Figure 4.1-2                                          Figure 4.1-3 

Device Type: RTK, M5, South, South(S82T/S86T), Internal GPS (only display this option when 

device has internal GPS) and Total Station. 

The following is introduction of communication mode with connection to RTK and Total Station. 

RTK Communication Mode: Bluetooth, WIFI and demo; Total Station Communication Mode: 

Bluetooth and Serial Port, with interface as shown in Figure 4.1-2. 

(1) Bluetooth connection 

Select [Bluetooth] and press [Search] as shown in Figure 4.1-3. If the Bluetooth of device need 

to connect is displayed in "Bluetooth Device List", you can press [Stop] to stop searching. Select the 

device Bluetooth needs to connect and press [Connect]. When there pops up matching dialog box, 

press [Pair] to connect. [Fast connection] is to search the Bluetooth signal around and automatically 

connect to the one with largest signal intensity. Bluetooth communication mode of Total Station is 

the same with that of RTK. 

(2) WIFI connection 
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With Device Type of RTK, select [WIFI] as Communication Mode and press [Search]. WIFI Device 

would be listed with its WIFI name (defaults to receiver SN). Select WIFI name to connect to the 

device WIFI and press [Connect] to complete connection as shown in Figure 4.1-4. [Fast connection] 

is to search the WIFI signal around and automatically connect to the one with largest signal intensity. 

(3) Serial Port 

With Device Type of Total Station select [Serial Port] as Communication Mode. Then connect 

handheld and device with data cable, set up Port and Baud, and press [Connect] to complete 

connection as shown in Figure 4.1-5. 

   

Figure 4.1-4                                           Figure 4.1-5                                           Figure 4.1-6 

(4) Demo 

With Device Type of RTK, select [Demo]. As shown in Figure 4.1-6, set up Start Point coordinates 

and Direction (random or manually input) and press [Start] to enter into Demo mode. In Demo mode, 

it can check and try out various functions of the software. 

4.2 Rover mode 

Press [Device] ->[Rover] to enter into interface. As shown in Figure 4.2-1, Rover mode settings 

include Cut angle, whether to record raw data, Data link and advanced settings. The following is 

detailed introduction. 
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Figure 4.2-1                                                    Figure 4.2-2 

Cut angle: The angle between the connection line between satellite and receiver and the 

horizon. The receiver does not receive satellites that are below the elevation mask. Value range: 0-

45£. 

RŜŎƻǊŘ Ǌŀǿ ŘŀǘŀΥ ǿƘŜƴ ƛǘΩǎ ŜƴŀōƭŜŘΣ ƛǘ Ŏŀƴ ƛƴǇǳǘ tƻƛƴǘ ƴŀƳŜ ŀƴŘ Ŏƻƭlect post-differential point 

in Point survey interface. 

Data Link: enable/disable data link, RTK Network, Internal Radio, External Radio, Bluetooth 

Data Link. 

1. None: no differential signal is transmitted. 

2. RTK Network: transmit differential signal through RTK internal network. It needs to insert 

SIM card to transmit data. 

3. Internal Radio: transmit differential signal through RTK internal radio. Base transmits 

differential signals through internal station, and rover receives differential signals from 

base through internal radio.  

4. External Radio: transmit differential signal through large radio connected with receiver. 

5. BƭǳŜǘƻƻǘƘ 5ŀǘŀ [ƛƴƪΥ ǘǊŀƴǎƳƛǘ ŘƛŦŦŜǊŜƴǘƛŀƭ ǎƛƎƴŀƭ ǘƘǊƻǳƎƘ ƘŀƴŘƘŜƭŘΩǎ ƴŜǘǿƻǊƪΦ Lǘ ƴŜŜŘǎ ǘƻ 

insert SIM card to transmit data. 

Select appropriate data link mode, and when set up successfully, rover can receive differential 

signals from the base. If internal radio mode is used, the frequency and protocol settings of rover 

and base must be consistent. 
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Advanced: as shown in Figure 4.2-2, it includes 5 satellite systems, namely GPS, GLONASS, 

BEIDOU, Galileo (only displays when receiver supports) and SBAS.  It can select whether to receive 

signal from corresponding systems as needed. 

4.2.1 Rover -RTK Network  

Select Data Link as RTK Network to enter into interface as shown in Figure 4.2.1-1. It needs to 

set up Connect Options, WIFI Settings or APN Settings, CORS Settings and MountPoint Settings. 

Connect Options needs to set up Connect Model, GGA upload intervals (defaults to 5 s, can be 

user-defined), whether to Automatically connect to network (when enable, receiver would 

automatically connect to the Internet once powered on), Network system (Auto, GSM and CDMA1x), 

Network mode (WIFI or GPRS. Selecting WIFI would appear WIFI Settings and selecting GPRS would 

appear APN Settings) and whether to use Network Relay. Connect Mode option details are as 

follows: 

TCP: transmission control protocol. It is a connection-oriented, reliable, byte flow-based 

transmission communication protocol. 

NTRIP: standard network transmission differential mode, commonly used in CORS networks. 

Custom̔ user-defined. 

ZHD: differential transmission mode of HI-TARGET network, which needs to set group number 

and subgroup number. 

HUACE: differential transmission mode of CHC network. 

           
Figure 4.2.1-1                                                   Figure 4.2.1-2 
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WIFI Settings requires receiver with WIFI function. Press to search WIFI, select WIFI hotspot 

and input password to connect WIFI. 

CORS Settings needs to set IP, Port, User and Password. For User and Password, if you set up 

your own base, User and Password can be set at will; if you are using someone else's CORS account, 

you need to enter the password for that account. In addition, you can press  on the right to 

customize information about the CORS server. 

MountPoint Settings needs to press [Get Access Point] and enable Automatically connect to 

network so that it can choose rover access point in the MountPoint list (generally access point 

defaults to base receiver number). 

When everything is set up for rover, press [Apply] to complete rover receiver network data link 

setting. 

4.2.2 Rover -Internal Radio  

Select Data Link as [Internal Radio] to enter into interface as shown in Figure 4.2.2-1. It needs 

to set Channel, Frequency and Protocol. Channel 1-7 is fixed channels, whose frequency is 

unchangeable; Channel 8 is user-defined channel, whose frequency can be set as needed. Radio 

Protocol includes SATEL, PCC-EOT(4FSK), PCC-EOT(GMSK) and Trim Talk 450S(T). 

           

Figure 4.2.2-1                                                Figure 4.2.3-1 
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4.2.3 Rover -External Radio  

Select Data Link as [External Radio] to enter into interface as shown in Figure 4.2.3-1. It needs 

to set Baud Rate, which defaults to 38400. 

4.2.4 Rover-Bluetooth Data Link  

 

Figure 4.2.4-1 

Select Data Link as [Bluetooth Data Link] to enter into interface as shown in Figure 4.2.4-1. It 

needs to set Connect Mode, CORS Settings and MountPoint Settings. The setup method is the same 

as RTK Network, except that the network used comes from the mobile device, which requires the 

mobile device to be able to access the Internet. 

4.3 Base mode 

Press [Device] -> [Base] to enter into interface as shown in Figure 4.3-1, set up all parameters 

and press [Apply] to set receiver as base. If receiver does not open in base mode, its base parameters 

can be modified and receiver can be set to be base; If receiver opens in base mode, it can stop base 

and then set base parameters. 

Base mode settings include Base ID, Start Up Mode, Diff Mode, Base Startup, Record raw data 

and Data Link. The following introduces various parameter settings. 
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Figure 4.3-1                                                    Figure 4.3-2 

Start Up Mode: Base mode settings includes 2 Start Up Modes: Use Current Coordinates and 

Input Base Coordinates. 

a) Use Current Coordinates: base uses WGS-84 coordinate of current point as base 

coordinates. 

b) Input Base Coordinates: user determines base coordinate. User-defined base coordinate 

cannot be too different from the exact WGS-84 coordinate of current point, otherwise the 

base station cannot work normally. 

Press [Input Base Coordinates] as shown in Figure 4.3-2, base coordinate can be selected 

from points library, or acquired current GPS coordinate, or input manually. Press [Antenna 

Parameters], select Antenna Measurement Type and input Antenna Measured Height to 

obtain antenna height. 

Differential Mode: includes RTCM2, RTCM3, CMR, CMRPLUS, DGPS and RTCM32. 

 

Data Link: set up current data link, including None, RTK Network, Internal Radio, External Radio 

and Dual. 

1. None: no differential signal is transmitted. 

2. RTK Network: transmit differential signal through RTK internal network. It needs to insert 

SIM card to transmit data. 
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3. Internal Radio: transmit differential signal through RTK internal radio. Base transmits 

differential signals through internal station, and rover receives differential signals from 

base through internal radio.  

4. External Radio: transmit differential signal through large radio connected with receiver. 

5. Dual: base transmits differential signal simultaneously through network and external radio, 

and rover receives differential signal from any way as needed. 

Select appropriate data link mode, and when set up successfully, rover can receive differential 

signals from the base. If internal radio mode is used, the frequency and protocol settings of rover 

and base must be consistent. 

Advanced: as shown in Figure 4.3-3, set up Cut angle, PDOP limit, Delay Start and Satellite 

systems. 

Cut angle: The angle between the connection line between satellite and receiver and the 

horizon. The receiver does not receive satellites that are below the elevation mask. Value range: 0-

45£. 

PDOP limit: Position Dilution of Precision. The smaller the PDOP value is, the better the 

satellites distribute. When it is less than 3, it is in the ideal state.  

Satellite systems: it includes 6 satellite systems, namely GPS, GLONASS, BEIDOU, Galileo (only 

displays when receiver supports), SBAS and L-band.  It can select whether to receive signal from 

corresponding systems as needed. L-band, the satellite communication band with frequency range 

from 0.39 to 1.55GHz, is often called 1.5GHz band. 
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Figure 4.3-3 

4.3.1 Base-RTK Network  

Select Data Link as RTK Network to enter into interface as shown in Figure 4.3.1-1. It needs to 

set up Connect Options, WIFI Settings or APN Settings and CORS Settings. 

Connect Options needs to set up Connect Model, whether to Automatically connect to network 

(when enable, receiver would automatically connect to the Internet once powered on), Network 

mode (WIFI or GPRS) and Network system. Connect Mode option details are as follows: 

NTRIP: standard network transmission differential mode, commonly used in CORS networks. 

Custom̔ user-defined. 

ZHD: differential transmission mode of HI-TARGET network, which needs to set group number 

and subgroup number. 

HUACE: differential transmission mode of CHC network. 

            

Figure 4.3.1-1                                                      Figure 4.3.1-2 

WIFI Settings requires receiver with WIFI function. Press to search WIFI, select WIFI hotspot 

and input password (if needed) to connect WIFI. 

CORS Settings needs to set IP, Port, Base access point (generally access point defaults to base 

receiver number) and Password. In addition, you can press  on the right to customize information 

about the CORS server. 
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4.3.2 Base-Internal R adio  

Select Data Link as RTK Network to enter into interface as shown in Figure 4.3.2-1. It needs to 

set Channel, Frequency, Protocol and Power. Channel 1-7 is fixed channels, whose frequency is 

unchangeable; Channel 8 is user-defined channel, whose frequency can be set as needed. Radio 

Protocol includes SATEL, PCC-EOT(4FSK), PCC-EOT(GMSK) and Trim Talk 450S(T). The power level of 

base will affect the operating distance of radio: low power and low power consumption lead to close 

range of action; high power and high power consumption lead to long operating distance. 

   

Figure 4.3.2-1                                      Figure 4.3.3-1                                        Figure 4.3.4-1 

4.3.3 Base-External Radio  

Select Data Link as [External Radio] to enter into interface as shown in Figure 4.3.3-1. It needs 

to set Baud Rate, which defaults to 38400. 

4.3.4 Base-Dual 

Select Data Link as [External Radio] to enter into interface as shown in Figure 4.3.4-1. Dual data 

link means base transmits differential signal simultaneously through network and external radio. Its 

set-up method is the same as Base-RTK Network and Base-External Radio, only that this mode needs 

to use internal network of device (with SIM card inserted). 
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4.4 Static mode 

Press [Device] -> [Static] to enter into interface as shown in Figure 4.4-1. Static mode settings 

include Options Settings and Antenna Parameters. The following introduces all parameter settings 

in detail. 

           

Figure 4.4-1                                                      Figure 4.4-2 

 

 ̧ Options Settings 

Point name: point name of static data. 

PDOP limit: The geometric strength factor of the satellite distribution. The smaller the PDOP 

value is, the better the satellite distribution is. PDOP value less than 3 is the ideal state. 

Cut angle: The angle between the connection line between satellite and receiver and the 

horizon. The receiver does not receive satellites that are below the elevation mask. Value range: 0-

45°. 

Collection interval: 1HZ represents that the acquisition of a data per second, 5HZ represents 

that the acquisition of five data per second, 5s represents that two seconds to collect a data, and so 

on. 

Auto record static data: If ƛǘΩǎ ŜƴŀōƭŜŘ, receiver will start recording automatically when it is 

powered on and receiving satellites signal; If ƛǘΩǎ ŘƛǎŀōƭŜŘ, you need to start recording static data 

manually after receiver is powered on. 
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 ̧ Antenna Parameters 

Antenna Measured Height: height of the measured point above ground. 

Antenna Height: vertical height(h) from the phase center of the antenna to ground. 

 

              

The known values which receiver provided as follows:        

b: The height from the bottom of the device to the phase center p.c;   

c: The height from the bottom of the device to the rubber ring;  

R: The radius of the device rubber ring. 

If the measured height is the vertical height (a) from the bottom of device to the ground, its 

measurement mode is Upright height from device bottom. The antenna height: h=a+b. 

If the measured height is the height from the phase center to the ground, its measurement 

mode is Height from Phase Center. The antenna height: h=h. 

If the measured height is the slant height (s) from the rubber ring to the ground, its 

measurement mode is Slant height from measuring line.  Antenna height: h = sqrt (s² - R²) - c + b 

(sqrt means open square). 

Altimetry piece is an accessory fixed to the bottom of device. If the measured height is the slant 

height(S) from the altimetry piece to the ground, and with the known radius of altimetry piece Rc, 

its measurement mode is Slant height from Altimetry piece. Antenna height: h = sqrt (S² - Rc²) + b. 

Antenna height is usually defined as the vertical distance from the phase center of antenna to 

measuring point. Since it cannot be directly measured, it is usually calculated by other measurement 

methods. The antenna height can be obtained by inputting measured height and selecting 

measurement mode. 
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After setting all parameters in static mode setting, press [apply] to set receiver to static mode. 

 ̧ advanced  

Satellite systems: it includes 5 satellite systems, namely GPS, GLONASS, BEIDOU, Galileo (only 

displays when receiver supports) and SBAS.  It can select whether to receive signal from 

corresponding systems as needed. 

SBAS: Wide-area differential augmentation system (satellite-based augmentation system). The 

navigation satellites are detected by a large number of widely distributed differential stations and 

the acquired raw data is sent to console. And then console calculate to acquire various satellite 

positioning correction information and sent to the GEO satellites through the upload station. Finally, 

GEO satellites will send the correction information to users, which facilitates to improve the 

positioning accuracy. 

After setting all parameters in static mode setting, press [apply] as shown in Figure 4.2-2 to set 

receiver to static mode. 

4.5 Work Mode Status  

Work Mode Status can view operation information and status of data link selected by current 

receiver. Press [Device] - > [Work Mode Status] to enter into interface as shown in Figure 4.5-1. It 

divides into two parts: Working Information and Work Mode Status. In Working Information it can 

view the detailed information of data link, such as IP port. In Work Mode Status it can set up current 

data link. In None data link and Static mode it can only view Working Information. The following 

introduces work mode statuses of different working modes in detail. 

When data link of base or rover is set as RTK Network, Work Mode Status is shown in Figure 

4.5-2. [Connection]: connect data link; [Disconnect]: disconnect data link; [Restart]:  reinitialize 

network module; [Refresh]: refresh current data link status. 



SurPad ᴆᶏ ӥ 

40 

 

 

Figure 4.5-1                                         Figure 4.5-2                                         Figure 4.5-3 

When data link of base or rover is set as Internal Radio, Work Mode Status is shown in Figure 

4.5-3. [Channel detection]: detect the signal strength of current frequency; [Restart]:  reinitialize 

radio module; [Refresh]: refresh current radio status. 

For channel detection result, if it comes out as shown in Figure 4.5-5, it means the device 

connected has no channel detection function; if it comes out as shown in Figure 4.5-6, it means 

detection successes, in which red stands for strong signal (ů-95dBm), orange stands for weak signal 

(-95dBm ~ -105dBm), and green stands for no signal (Ů-105dBm). Red is not suggested setting as 

radio frequency, while orange and green are able to set as radio frequency and green is suggested 

setting as transmitting frequency of current base. 

      

Figure 4.5-4                                          Figure 4.5-5                                          Figure 4.5-6 
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When data link of base or rover is set as External Radio, Work Mode Status is shown in Figure 

4.5-7. 

When data link of rover is set as Bluetooth Data Link, Work Mode Status is shown in Figure 4.5-

8. [Stop]: disconnect network; [Start]: reconnect network. 

When data link of base is set as Dual, Work Mode Status is shown in Figure 4.5-9. [Connection]: 

connect data link; [Disconnect]: disconnect data link; [Restart]:  reinitialize network module; 

[Refresh]: refresh current data link status. 

   

Figure 4.5-7                                          Figure 4.5-8                                          Figure 4.5-9 

4.6 Configurations  

Press [Device] -> [Configurations] to enter into interface as shown in Figure 4.6-1. In the list 

ŘƛǎǇƭŀȅ ŘŜǾƛŎŜΩǎ configuration set, which includes all work mode settings for receiver. Under most 

circumstances, default settings can satisfy daily use. 

Configurations contains six operation, namely New, Edit, Details, Apply, Import and Delete. 

Press [New] to create a new configuration set. 

Press [Import] to import configuration set file in *.set format. 

Select one configuration set of work mode and press [Apply] to apply the configuration set. 

Press [Details] as shown in Figure 4.6-2 to view the specific settings for this configuration set. 

Press [QR code] as shown in Figure 4.6-3 to generate QR code and press [Save] to select file 

path and then the QR code would save in *.jpg format. 
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Press [Delete] to delete the configuration set from Configuration. Defaulted configuration set 

cannot be deleted.  

   

Figure 4.6-1                                              Figure 4.6-2                                           Figure 4.6-3 

4.7 Information  

Press [Device] -> [Information] to enter into interface as shown in Figure 4.7-1. When handheld 

connects to receiver, it can read receiver information, including Device information, Network info, 

Radio info and Other information. 

           

Figure 4.7-1                                                   Figure 4.8-1 

4.8 Device Setting 

Press [Device] -> [Device Setting] to enter into interface as shown in Figure 4.8-1. 
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Solution Mode: for Novatel OEM board, it divides into Normal Mode, Strict Mode and Extra 

Safe Mode. Under special environment, using Strict Mode can improve reliability of solution. 

Tilt Survey: set whether to use tilt survey and select E-Bubble or Pole Tilt Correction. 

Enable Voice: set whether to use voice prompt for stakeout 

Enable WIFI: set whether to open WIFI connects to receiver. 

Base Coordinates Change Prompt: set whether to prompt surveyor when base changes. 

4.9 Calibrate Sensor  

Press [Device] -> [Calibrate Sensor] to enter into operation main interface. Main interface 

includes three function keys, namely E-Bubble, Magnetic step and Magnetic Declination.  It needs 

four steps to perform magnetic north calibration, and the following introduces the operation in 

detail. 

          

Figure 4.9-1                                                   Figure 4.9-2 

1. Open Pole Tilt Correction 

Press [Device] -> [Device Setting], select [Pole Tilt Correction] in Tilt Survey, and press [OK] to 

open it. 

2. E-Bubble 

ſ Press [E-Bubble] to enter into E-Bubble calibration interface as shown in Figure 4.9-1. 
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ƀ Center the bubble on the retractable pole and press [Calibrate]. E-bubble and bubble on the 

retractable pole are in center at the same time and E-Bubble is shown in green as shown in Figure 

4.9-2. 

3. Magnetic step calibration 

Press [Magnetic step] as shown in Figure 4.9-3. 

̂1̃Record Horizontal data: install the device on retractable pole as shown in Screen (align 

the retractable pole with the red point on device connector). Press [Horizontal] and rotate the 

device with retractable pole as axis (no limit to rotation direction). Rotation speed should be not 

more than 15°/s, taking more than 30 seconds for one rotation. When data has been collected, 

receiver will beep. The horizontal data recording process is shown as Figure 4.9-4. After the 

horizontal data recording is shown as Figure 4.9-5. 

̂2̃Record vertical data̔ install the device on retractable pole and notice that the limited 

block should be stuck in the groove of RTK as shown in Figure 4.9-6. After installation, press [Vertical], 

and rotate the device with retractable pole as axis (no limit to rotation direction). Rotation speed 

should be not more than 15°/s, taking more than 30 seconds for one rotation. When data has been 

collected, receiver will beep. The vertical data recording process and result are shown in Figure 4.9-

7 and Figure 4.9-8.  

 

Figure 4.9-3                                          Figure 4.9-4                                          Figure 4.9-5 




































































































































































