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Instruction 
Welcome to the Satlab Satsurv Software. This introduction describes how to use this product. 

Experience Requirement 

To help you use the Satlab seriesô products better, we suggest you carefully read the instructions. If you are 

unfamiliar with the products, please refer to http://www.Satlab.com.se/ 

Tips for Safe Use 

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

them carefully.  

The contents here are very important. The wrong operation may damage the machine, lose data, 

break the system and endanger your safety. 

Exclusions  

Before using the product, please read these operating instructions carefully: they will help you to use it better. 

Satlab Surveying Instrument Co., Ltd will assume no responsibility if you fail to operate the product according to 

the instructions or operate it wrongly due to misunderstanding the instructions. 

Satlab is committed to constantly perfecting product functions and performance, improving service quality and we 

reserve the right to change these operating instructions without notice.  

We have checked the contents of the instructions the software and hardware, without eliminating the possibility of 

error. The pictures in the operating instructions are for reference only. In the case of non-conformity with products, 

the products shall prevail. 

Technology and Service 

If you have any technical issues, please refer to Satlabôs technology department for help. 

Relevant Information 

You can obtain this introduction by: 

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

instrument. 

2. Logging onto the Satlab official website, download the electronic version introduction at Download center Ÿ 

Partners Ÿ Partner center. 

Advice 

If you have any comments and suggestions for this product, please email info@Satlab.com.cn. Your feedback will 

help us to improve the product and service. 
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Chapter 1 
Software Introduction 

This chapter contains: 

- Introduction 

- Features 

- Installation 

- Quick Start 

- General Collection 

- Top Information Bar 

- Slider 
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1.1 Introduction 

Satsurv is a high-precision surveying software for Android system launched by Satlab, which should be run on 

Android 6 or above operating system. It can run on Satlab professional controller, cell phone, tablet, and other 

Android devices. It can be installed by copying the Satsurv apk. (Android Package) to the Android terminal device 

or using a third-party software for installation via the computer. 

 

1.1.1 Satsurv 

Satsurv is designed especially for road surveying and stake out. With powerful functions, it supports staking out 

complex roads and combining road lines. The cross-sections can be defined easily, providing three road algorithms: 

intersection, element, coordinate. The linear element method adopts the unified curve element model with rigorous 

theory, and the numerical integration algorithm is used to avoid the higher-order errors of traditional algorithms. 

Generally, the computing result can support the measurement of all kinds of roads. Itôs also feasible to connect the 

receivers via Wi-Fi, Bluetooth, and networks to realize a joint measurement. 

1.1.2 Road Function 

- Support broken chainage, horizontal-section, vertical-section, cross-section, road-staking, slope-staking and 

visual cross-section collection. 

- Calculate line-staking point in real-time, support adding stake over any mileage, mileage-projecting in real-time, 

and displaying the mileage, offset and elevation of staking points. 

- Provide an instructive guidance of staking out, supports line-staking and profile leveling at the same time.  

- The horizontal section line supports the common method (intersection, element, coordinate) and can freely define 

the line of any form, for example, interchange ramp. 

- The cross-section earthwork provides the mean area method to calculate the amount of excavation. 

- Support multiple cross-section feature points setting. The left and right-side slopes can be edited as an asymmetric 

shape. The over-elevation and the width of the slope can also be edited. 

- Support DTM surface design, DTM surface stake out, and DTM earthwork calculation. 

1.2 Features 

1. Easy to Use 

- A more reasonable logic for the operation, a clear and simple process and a friendly UI interface; 

-ôTextô and óGraphicô changeable interface in óDetail Surveyô can be chosen by the user; 

-Simpler design in the surveying interface, providing a better visual effect; 

-The base can be set by configuration file with one click; 
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-The predefined coordinate system can be easily selected by region. The coordinate parameters can be reuse in a 

new project; 

-Supports multiple kinds of units, suits the operating habits and meets the demands of international customers. 

2. Supports Operating Big Data 

-Supports raster, vector data in .dxf, .td2, .shp format with sheer volume (geodetic coordinate and plan coordinate); 

-Raw data and coordinate data are saved independently to ensure the data primitiveness and the post-processing 

kinematic. The data storage and processing are more flexible, compared with the software Hi-RTK. The type and 

the height of antenna of raw data can be edited to make sure that the data can be recovered (by resetting the 

coordinate parameters, antenna type, and height); 

-A more comprehensive antenna parameters management. 

3. Fashionable Design 

-Check updates of the software and the receiver automatically; 

- Receive latest notice about Satlab and the industry; 

-A helping center is added, the operation is simpler, and the interface is more pleasing; 

-Wonderful visual and touching experience, providing the user an enjoyable working experience. 

1.3 Installation 

1.3.1 Installation 

Copy the Satsurv installation package (.apk) to an Android device, click it to start installing, a Satsurv icon will 

appear on the desktop once installed successful. 

 

 

 
Figure 1-1 

1.3.2 Starting Interfac e 

The first time you install and run the software on an Android device, the Satsurv tutorial pages will be displayed, 

please slide to the left to enter the next page. The welcome pages will not be displayed in next time to loading (It 

can be viewed in the óAboutô interface). 
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Figure 1-2                      Figure 1-3                      Figure 1-4 

1.3.3 Quick Start 

The main interface of Satsurv is divided into four modules: Project, Device, Survey, and COGO (you can switch 

the interface by sliding or tabbing the button). 

There are 3 themes of the main interface: Fashion, GridView and Simple. The default theme of the UI interface is 

Grid View. 

Fashion: store functions in the form of cards and divide all functions into the following modules: Project, Survey, 

Stake, Coordinate system, Data management, Instrument Setup, Tools. Each module can be expanded into a list 

and swipe up and down to view all the functions it contains. 

  

Figure 1-5                       Figure 1-6 

Grid View: All functions are divided into four modules: Project, Device, Survey, and COGO. The functions in 

each module can be deleted by long-pressing to trigger the edit mode on the main interface (except Stake CAD,  
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AR measure and more icons), deleted modules can also be restored in [More]. 

  

Figure 1-7                     Figure 1-8 

  

Figure 1-9                      Figure 1-10 

Simple: Some functions are fixedly displayed in the [...] button at the top and upper right corner of the interface. 

The module can be added and deleted in the simple theme. It also can be deleted and recovered in the Gridview 

and Fashion theme. The module to be deleted by long press, and the module can be recovered in ñProjectò Ÿ 

ñMoreò, and long press the module to add. 
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Figure 1-11                       Figure 1-12 
 

The working directory path of Satsurv is the SATLAB folder in the SD card storage. The project is under 

óSATLAB/Project/Roadô folder, and the specific sub-applications are stored in the corresponding projects. 

 
Figure 1-13 

When you start a new survey, firstly, you should create a new project and set the parameters. The parameters and 

project setting are saved in the *.prj file; meanwhile, there will be a *.dam file with the same name of the project; 

the coordinate points, stake points, control points will be saved in the map folder. Afterward, create a new project 

(project name is Unnamed), the structure of the project directory is shown as below: 

  

Figure 1-14 
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Notice:  

1. If you create a new project when there is no external SD card in the controller, the project folder 

will generate a * .bak back-up file automatically. 

2. When there is an external SD card in the controller, the back-up data will be saved in the 

SATLAB-Bak folder. The specific project data is stored in the corresponding project folder, as in 

the picture follows: 

 
Figure 1-15 

 

 

1.4 Quick Start 

This process is a simple solution for helping users to use the software for the first time. The practiced users can 

ignore these steps. 

The following content is a quick start procedure for the software, which is only a reference for inexperienced users. 

For detailed instructions, please refer to each chapter. You may not follow this procedure after you have become 

proficient in using the software: 

1.4.1 Create a Project 

1. Open óSatsurvô, the main interface of the software is shown as below: 

 

  Figure 1-16 

2. Create a new project. Click ñProjectòŸ ñProject Infoò, click the blue hover button ñNewò to create a project 



    
 

Satsurv User Manual    

 

  www.satlab.com.se   17 

(the New button can be dragged). Enter the project name (required), creator, remarks and other information. Select 

the coordinate system and the code template. Click óOKô to finish. 

     

Figure 1-17                      Figure 1-18                        Figure 1-19 

3. After entering the project name, you can also apply the code template, coordinate system, control point file and 

road file of previous projects (the coordinate system is selected by default). If you choose to apply the code 

template of previous project, others code template canôt be selected. 

 

Figure 1-20 
 

Project setting. Select the coordinate system, set the source ellipsoid and projection parameters.
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Figure 1-21                      Figure 1-22                      Figure 1-23 

1.4.2 Set the Base 

1. Connect the device. Click óDeviceô Ÿ óConnectô (you can also click the óPlease connect deviceô on the top right 

corner), then choose the S/N of the device to connect the Bluetooth. 

  

Figure 1-24                     Figure 1-25 
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Figure 1-26                       Figure 1-27 
 

2. Set the base station. Firstly, set the receiver position. Tick óSave Posô to choose if to save the coordinates of 

the base station, and then set the óCorrection Typeô, óElevation Maskô, óData Linkô. You can also set óPos 

Frequencyô and óStore GNSS Rawô etc. by clicking óAdvance Configô. 

 

- Set the base location. 

If the base station is located at a known point and you know the conversion parameters, you can input or select the 

point of the WGS-84 BLH coordinates from point library, or open the conversion parameters in advance, enter the 

local NEZ coordinates, so that the base station will use the point of the WGS-84 BLH coordinates as a reference 

and send the differential data.  

 

  

Figure 1-28                     Figure 1-29 

 

If the base station position is unknown, click óAverageô  and set average time, click the hover button ósetô after 

setting the data link, correction type and others parameters, then the receiver will smooth according to the times 

you have set and take the average value as the coordinate of the base station. 
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If you tick óSave Posô when you chose óSet by averageô, you will also need to input the óTarget Hô, óCorrection 

Typeô and óNameô. 

  

Figure 1-30                      Figure 1-31 

 

- Click óData Linkô, select the data link type and enter the relevant parameters. 

 

For example, when transmitting data with the Satlab server, the relevant parameters need to be set. When using 

the Internal GSM, The Group Type can be selected By City Number or By Base Station SN. When using the 

internal radio for surveying, you need to select the data link as Internal UHF and set the radio channels. 

 

  

Figure 1-32  
 

- Click óAdvanced Configô to set óPos Frequencyô, óStore GNSS Rawô, etc. After you have finished, click the 

hover button óSetô, and the software will prompt setting successfully 
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Figure 1-33                     Figure 1-34 
 

- Check whether the differential light of the device is flashing regularly. When using the external radio, the light 

will flash once a second. If everything is normal, it will prompt óBase station is ready, do you want to set Rover 

now?ô 

Data link 
Radio mode is the traditional data link mode. This chapter takes the built-in radio mode as an example to illustrate 

the operation steps of the radio mode. 

- Internal UHF: built-in radio. 

- Protocol: the radio protocol and baud rate (for example, SATLAB19200) of the rover should be consistent with 

the base. 

- Channel: can be any number between 0 ~ 115, and the rover settings should be consistent with the base station. 

 

 

Figure 1-35 

 

(Only when the data link parameters of the rover are consistent with the base can the rover receive the correction 

signal from the base.) 

Parameter settings 
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After setting the relevant parameters of the data link, you also need to set the ñCorrection Typeò, ñElevation Maskò 

( Ò30Á), and ñPos Frequencyò and ñStore GNSS Rawò, ñPowerò (High/Middle/Low), ñFrequency Listò in 

ñAdvance Configò. 

  

Figure 1-36                    Figure1-37 
 

After the parameter is set, click the hover button óSetô and the device will prompt the voice ñUHF Baseò, the device 

light will flash twice every second, indicating that the base station is set up successfully and is sending the 

differential data. 

When the green light flashes once every second (2/sec in power-saving mode) and the radio red light flashes once 

every second, it indicates that the base station is successfully operating and is transmitting the signal. If the lights 

do not flash, you can restart the receiver or try it again until the lights flash, then you can begin to set the rover. 

 

 

Notice: 

The parameters of the base station must be consistent with the ones of the rover. 
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Figure 1-38 

1.4.3 Set the Rover 

Connect to the rover by Bluetooth and confirm that the rover datalink and other parameters are consistent with the 

base station. The setting process of the rover station is the same with the one of the base station. Only when the 

data link parameters of both stations are the same can the rover receive differential data. 

After setting the same parameters, click the hover button "Set", and the receiver will prompt "UHF Rover". Wait 

for a moment, the information bar will show "Fixed", then you can start the survey. 

  

Figure 1-39 

1.4.4 Parameter Calculation 

Firstly, set up the control point library in óPoint Dataô Ÿ óControl Pointô to add control points. Enter the name and 

the corresponding coordinates by manual input, real-time collection, point library selection or map selection, and 

then click óOKô. 
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Figure 1-40                      Figure 1-41                      Figure 1-42 

Click óParameter Calculationô, select óPlane + Height Fittingô type and óConstant Vertical Offsetô in óHeightô (the 

óHeightô can be selected as óPlane Fittingô when there are three points or more), and then add point pairs, select 

the point as the source point, enter the corresponding control point coordinate in the target point, then click óSaveô. 

  

Figure 1-43                       Figure 1-44 
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Figure 1-45                        Figure 1-46 
 

After adding more than two point pairs, click óCalcula teô, it will display the calculated óPlane + Height Fittingô 

results, and you can mainly check the rotation and scale. The result of the plane translation is generally smaller 

in the north and east, the rotation is about zero, the scale is between 0.9999 and 1.0000 (generally speaking, the 

closer to 1, the better is the scale), the smaller the plane and elevation residual, the better is the result. Click 

óApplyô and the software will automatically use the new parameters to update the coordinate point library. 

1.4.5 Detail Survey 

In the óDetail Survey' interface, you should start surveying after getting a fix solution. After the rover is centering 

on an unknown point, press the acquisition key and enter the óNameô, óTarget Hô and óTarget-H typeô. Then 

press óOKô to record the point. 

   

Figure 1-47                      Figure 1-48 
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1.4.6 Stake Out 

Click óStake Pointsô to enter the point staking-out interface and click the  button to select the stake-out point, 

then you can find the point following the tips of direction and distance. There is a process to get the current point 

(blue arrow) close to the target point (a circle with cross sign). The staking circle will turn green, indicating that 

you are close to the staking point. The staking-out circle will turn red when the stake out is finished, and the result 

meets the precision parameters. If the point is staked out successfully, it will show a small flag of red color.  

In the process of staking-out, you can also collect detail points, by clicking the óStoreô button  on the interface 

or on the controller. 

  

Figure 1-49                     Figure 1-50 
 

1.4.7 Data Export 

In [data Export] interface, Select custom export/other export, select coordinate point type, select the desired export 

format, click Export, enter the file name, select the path to save the file, and click "Sure" can export data. 

Among them, the custom export interface can customize the creation of export templates, when creating a template, 

you can set and save the name, export content, optional fields, etc. 
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Figure 1-51                    Figure 1-52 

  

Figure 1-53                         Figure 1-54 

1.4.8 Download Data from the Controller 

Connect the controller to the computer with a USB cable. Pull the information bar and click óUSB Storageô in the 

dialogue box, then choose óFile Transferô.  
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Figure 1-55  

Find the path to export the data file on the controller (default path: SATLAB\Out), copy it to the computer, and the 

RTK measurement task is finished. 

 

Figure 1-56 
 

1.5 General Collection 

There are four common ways to get the coordinates: óAverageô, óSelect Point in Libraryô, óSelect point on mapô, 

óReal-time Collectionô. 
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1.5.1 Average 

The smoothed data is derived from the results of multiple ephemeris collected points, the default number of 

smoothing is 10, and the methods are óAverageô, óWeighted averageô, óWindow averageô, óMedian filterô. 

 

  

Figure 1-57                      Figure 1-58 

Notice: When using the controller for data collection, it supports shortcut keys operation. The 

shortcut keys are only supported for detailed survey graphic collection. To avoid input conflict, 

the text interface has no shortcut keys. 

Button 1: Zoom In         Button 2: Zoom Out 

Button 3: Zoom center      Button 4: Zoom All 

Button 5: Culture Create    Button 6: Auto Collection 

Button 7: Average Survey   Button 8: Indirect Survey 

Button *: Configure            Button Shift: Shift from text to graph 
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Figure 1-59                       Figure 1-60 
 

1.5.2 Select Point in Library 

Click to get point information from point library. Pull down the point library selection box and select the point 

type to enter the corresponding point library for point data selection. 

 

  

Figure 1-61 
 

1.5.3 Select Point in Map 

The coordinates can be obtained by map selection. Click and to enter map selection mode. When the icon 

turns into  you can select the coordinate points on the screen. When you need to select multiple points, press 

the icon . Click  again to exit the map selection mode. When the icon becomes  you can click to 
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select points on the screen, click  again to exit select line node mode, click óOKô to complete the operation. 

 

     

Figure 1-62                     Figure 1-63                     Figure 1-64 

1.5.4 Real-time Collection 

Real-Time Collection refers to collect data in real time through the GNSS receiver. 

 

Figure 1-65 
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Notice:  

1. Real-time collection supports data storage at the same time, you should select óSave to 

point libraryô (save to óPoint Library and Raw Data libraryô), and then click óOKô to 

collect point data. 

2. When using the devices which support electronic bubble, it will display the elec

tronic bubble in the óReal-Time Collectionô interface, and there wonôt show electro

nic bubble if the device doesnôt support this function. 

1.6 Top Information Bar 

In each interface of the software, the top information bar fixedly displays information such as the current project 

name, the number of satellites of the current device, solution status, working mode, and power. If the device is not 

currently connected, "Please connect device" will be displayed on the top, and you can jump to the device 

connection interface after clicking it. 

   

Figure 1-66 

 

1.6.1 Operating Mode 

Description of the working mode mark of the Top Information Bar: 

: Rover Station (Turn off differential data transmitting); 

: Rover Station (No differential data received); 

: Rover Station (Differential data is being received); 

: Base station (Turn off differential data transmitting); 

: Base station (No differential data sent); 

: Base station (Differential data is being sent); 

: Built-in GPS;                   : Demo mode;   

PDOP 

Differential 
age 
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: No connection;                 : Static mode. 

Description of the data link method on the top information bar: 

: No data link;          : With data link;  : Internal GSM; 

: External network (3G); :Internal UHF;    :External Radio;  

: Data Collector Internet (Send difference); 

: Data Collector Internet (Differential sending exception); 

: PPP Service;         : WiFi data link. 

When the data link is " Data Collector Internet ", click the icon on the solution status in the top information 

bar to enter the [Data Collector Internet Status] interface to view the controller difference network status. Click 

[Connect server] to realize the controller forwarding difference after successful connection; if you have connected 

to the receiver to perform the mobile station controller difference operation, directly click [Disconnect server] to 

stop the controller forwarding difference. 

                

Figure 1-67                    Figure 1-68 

- Solution state: mainly includes the following modes (except for the fixed coordinates, the precision ranges from 

high to low): the known points refer to the fixed (base station) Ÿ Fix Pos  Ÿ RTK Fix  Ÿ Float  

Ÿ DGPS  Ÿ SDGPS Ÿ Auto ŸNone (no GNSS Data); 

When the receiver is set as a Rover in Smart Base mode, the top information bar will display the power of the  

 

A successful connection 
to the server will display 
the animation effect of 
the connection 
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corresponding base stationand rover power. 

When the receiver network status detection is turned on, the top information bar displays the receiver network 

signal . 

"Differential age": This refers to the time when a rover station receives a base station signal for a solution. 

"PDOP value": The spatial geometrical intensity factor of satellite distribution; the better the satellite distribution, 

the smaller the PDOP value; generally less than 3 is the ideal state. 

"Number of visible satellites": the number of satellites received by the receiver, at least 5 are required for RTK 

work. 

"Number of public satellites": There is no public satellite in the Base station, only when the rover station receives 

the difference data. Public satellites refer to the calculated used satellites, when the base and rover station 

participate in whole cycles and search at the same time, generally, it needs more than 5 to work properly. 

1.6.2 Location Information  

Click the solution status location icon in the top information bar to quickly view location details. 

 

Figure 1-69 

Display the location information of the current point, including NEZ, Velocity, solution state,  

Local time, and so on. 

  

Figure 1- 70                        Figure 1- 71 
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[Reset RTK] Rover station will calculate the received difference from the base station again, usually under the 

condition of poor satellite status, you can calculate it many times, save the coordinates, to rule out an incorrect 

solution with multipath interference. 

[Enable Internet Connection] Check whether the network is disconnected; after connecting, it is convenient to 

direct reconnect. 

[Disable the Internet Connection] Disconnect the network after connecting. 

[Clear Ephemeris] When the rover station is out of the lock, floating and unable to achieve the fixed location, and 

cannot find BDS or GLONASS, then click the Clear the ephemeris button. Reset the main board after clearing. 

[Base station] Display base station coordinates, distance, horizontal distance, and azimuth. 

1.6.3 Satellite Information 

Click the satellite icon on the top information bar to quickly view the satellite details. 

 

Figure 1-72 

In the satellite map, the frame of the satellite used for solving will turn green; in the status map, the subscript 

number of the satellite used for solving will turn green; will be covered in green. 

SATView: 

View the projected location of the satellite, the national flags represent their satellites, and the corresponding 

number below each satellite is the number of the locked satellites. 

- GPS: The Prn range is G1-G33 

- GLONASS: The Prn range is R65-R96 

- SBAS: The Prn range is 120-151(EGNOS: Prm values: 120,124,126; SDCM: Prm values: 125,140,141; GAGAN: 

Prm values: 127,128; MSAS: Prm values: 129,137; WAAS: Prm values: 133,135,138) 

- BDS: The Prn range is C161-C195 

- GALILEO: The Prn range is E1-E52 

- QZSS: The Prn range is J191-J195 

- IRNSS: The Prn range is I1-I14. 

View and set GNSS satellite elevation mask, click Set to set the elevation mask. 
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 Figure 1-73   

Set the colour according to the L1 carrier signal-to-noise ratio of satellite, colour: red <= 31, 31 < orange <=41, 

green >41. 

 

Figure 1-74 

SAT Info: 

PRN is the satellite number, Azi is the azimuth of the satellite, Ele is the elevation mask, L1 is the signal-to-noise 

ratio of the L1 band, L2 is the signal-to-noise ratio of L2 band, and Type is the satellite type. 
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Figure 1-75 

1.7 Slider 

The side sliding bar is a basic tool menu that can be expanded by sliding or clicking the switch button on each 

main interface of each theme. Its contents include: Account profile figure and nickname, Check Base Position, 

Track Record, Software Settings, Controller, Share, FTP, About. 

 
Figure 1-76 

1.7.1 Account Profile Figure and Name 

Display the login status and information of the current cloud service. When not logged in, the avatar nickname is 

empty, and the login entry is displayed. Click to jump to the login interface; when logged in, the avatar and 

nickname information of the currently logged in cloud service account is displayed. Click the nickname to jump 

to the cloud service account information interface. 
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1.7.2 Check Base Position 

Once opened, when the rover is first getting the differential data, if the Base position is different from before, it 

will prompt whether to calculate a point. During operation, if a base station change is detected, it will prompt the 

user base station location to change, and the user can judge the problem according to the actual situation. 

1.7.3 Track Record 

Click to jump to the track recording file list interface of the current project. 

1.7.4 Software Settings 

Click to jump to the software setting interface to set the software configuration. 

 
Figure 1-77 

- Auto Connect Device: Once opened, it will auto prompt whether to connect to the last device automatically when 

in the connecting, station setting and survey interface. 

- Check Correction Transmitting: Once opened, it will check difference sending status in Base mode and check 

difference receiving status in Rover mode, and will show it in a floating window.  : close check correction 

transmitting;   : send no difference message;   : sending difference message. When in the handle 

difference mode, there is a difference detection function, so there is no Check Correction Transmitting option. 

- Check Network Status: Once opened, it can detect the network status of the device, or support iRTK5 series 

device. In the Built-in network mode, open the software Settings Ÿ Check Network Status switch and open the 

floating window to view the current network signal strength directly.   
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Figure 1-78                      Figure 1-79 

- Check Base Position: Once opened, when the rover is first getting the difference, if the Base position is different 

from before, it will prompt whether to calculate a point. During operation, if a base station change is detected, it 

will prompt the user base station location to change, and the user can judge the problem according to the actual 

situation. 

 

  

Figure 1-80                   Figure 1-81 

- Keep Screen Light On: The shutdown status indicates that the power-saving mode is selected and the screen is 

not in light status. 

- Soft Input: You can use soft input (screen input method) if opened; if closed, only via the keyboard. 

- Setting Lock: Turn on the setting lock switch, it will lock the parameters in the measurement configuration and 

cannot be edited. 

- Voice recognition: Turn on the voice recognition switch, you can voice control the setting station. Turn on the 
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voice recognition switch (open the switch when the voice resources are not downloaded prompting the need to 

download resources, after the download is completed prompting the installation of voice recognition engine, the 

switch is turned on after the installation is completed; if the download of resources or installation of the engine is 

canceled, the switch cannot be turned on; when the voice resources have been downloaded and the engine is 

installed the switch can be turned on directly), wake up the voice recognition service (English version: press the 

physical space bar or volume increase key), the device will make voice reply to indicate successful wake-up, and 

the user will read out the template name of the station template to be set (only the template of the base station can 

be set when in the interface of the base station, only the template of the mobile station can be set when in the 

interface of the mobile station. When the user is in the main navigation interface, he can set both the base station 

and the mobile station, and if the result of identification matches the existing template by less than 30%, he will 

be prompted to fail to match, and when the match is 30%-60%, all the template contents will be popped up for the 

user to choose manually, and when the match is greater than 60%, the first template will be selected from the 

available templates that match the identified contents for setting). After successful setting, the voice prompts the 

success of setting station. 

- NFC connection: is used to select the priority connection method of NFC. You can choose "Priority Bluetooth" 

or "Priority Wi-Fi". 

- Theme: Three themes, including GridView, Fashion and Simple. 

   

Figure 1-82                      Figure 1-83                       Figure 1-84 

- Screen Orientation: Can be either landscape or portrait. (the function applies to QpadX5).  

- Record by Volume Key: After opening, you can use the volume keys to quickly capture. 

- One-key reset: Select whether to reset the surveying configuration and software settings. (A friendly reminder: 

unconnected devices and devices that have expired will not be able to check the set station configuration.) Click 

OK when you get a prompt to reset the software settings and surveying configuration. If you click Cancel, it will 

keep the original configuration. 

- User Guide: The user manual of the software can be viewed through a third-party pdf reader. Note: When viewing 

the manual, it is necessary to have stored pdf documents in the SATLAB directory or the controller has been  
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connected to the Internet, and a pdf reader has been installed. 

1.7.5 Controller  

In this interface, users can check the current handheld controller type, Bluetooth support status, network, serial 

port, etc. It will display the corresponding mode with the Satlab handheld controller, and display óGeneralô for 

others (all non-Hi Target Android devices). The software only opens the encryption permission in the Satlab 

controller. If the controller is not a Satlab device, it will prompt Non-certified equipment, donôt support óRTK 

surveyô. 

 
Figure 1-85 

1.7.6 Share 

Click to jump to the sharing function interface, you can use the Joint-Work Share center to transfer data files, and 

you can also transfer files in other ways. 

 
Figure 1-86 
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1.7.7 FTP 

For the FTP file transferring function, click FTP to enter the transmission function. The software will then display 

the default target path (/storage/simulated/0/SATLAB). 

 
Figure 1-87 

 

- Users need to enter the username, password, and port when the software does not check ópassword-free 

transmissionô.  

- Check ópassword-free transmissionô. The software does not display the username and password input box, and 

the user only needs to configure the port.  

When the device has connected to the Wi-Fi, the software automatically fills in the IP parameters and the port 

number defaults to 2121. After the user has configured all the parameters, click Start. According to the prompts, 

the user can input the corresponding path into the computer to download the FTP file. 
 

1.7.8 About 

Here are the related instructions for the software version and upgrade. 

Open the application in the networked state, and when a new version of the software is detected, the system will 

display the popup, according to the configuration information on the server. If the current link is a non-WIFI data 

link, the user will be prompted whether to download. 
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Figure 1- 88                       Figure 1- 89  
 

The interface added the QR code of Satlab Facebook and Youtube, which can be accessed by scanning.  

 

Notice: The information above is virtual information, the factual operations are based on actual 

information. 
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Chapter 2 
Project 

This chapter contains: 

- Project Info 

- Project Settings 

- Coordinate System 

- Parameters Calculation 

- Point Data 

- Data Transfer 

- Email 

- Code List 

- Framework Calibration 

- PPK File 

- Culture Library 

- Project Configure 

- Survey Gallery
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2.1 Project Info 

Click Project Info on the main interface to manage the Project. Checking the project information, which including 

name, coord points, stake points, control points, coordinate system, remaining space, creation time, last update 

time, creator, comments and history of the project, with the ability to create, open, delete, restore and export project 

reports and other operations. 

   

Figure 2-1                        Figure 2-1 

- New: Click the New button to enter the New Project page, enter the project name (required), creator, comments 

and other information, select the required coordinate system and legend code (you can choose to apply the existing 

project directly or select manually, both cannot be selected at the same time, apply the project can also choose to 

apply the road file or road file), confirm that there are no errors and click OK to complete the new project. 

- OK: Enter the project name in the project name edit box, check the óApply to projectô option, and click into it to 

choose to apply the legend code, coordinate system, control point file and road file of other projects [if you choose 

to apply the road data (road version has, power version does not, the check box is unchecked by default), then the 

new project will copy a copy of the selected to the data/roadfile of the project].. 

Click óOKô to create a new project, and automatically open the new project as the current project; if a project with 

the same name already exists in the history project list, a drop-down list of options for the corresponding project 

will pop up when you enter the file name, and there is a button to open the project on the right of the project name, 

which can be clicked to open it directly. You can open or delete the selected item by long pressing the item in the 

history list. 

- Sort Items: By default, the software displays items in descending order by time of use. When users click the Sort 

button, the software displays óSort by nameô, óSort by nameô, óSort by timeô, óSort by timeô, óSort by size

ô and óSort by sizeô pop-ups are displayed, and users can select the sorting method to sort the items in the pop-

ups. 
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Figure 2-3 

- Delete: Delete the selected project. The project can be deleted directly, or back-up delete (similar to recycle bin), 

providing the user with a remedial measure after misoperation. (back-up delete compresses and then deletes the 

project). The compressed version is stored at SATLAB / Project / ROAD directory). 

   

Figure 2-4                      Figure 2-5                          Figure 2-6 

- Restore: The Raw Data, Coordinate Parameters, and Project Info can be restored from the SATLAB-Bak folder 

of the external SD card of the work folder. When creating a project or collecting the points, the raw data file, dam 

or QR code coordinate parameters file, project information file, and cross-section points library in the same project 

name folder will be backed up on the external SD card SATLAB-Bak folder. The Restore function can only be 

used when installing an external SD card. 



    
 

Satsurv User Manual    

  

  www.satlab.com.se   47 

                     

Figure 2-7                         Figure 2-8 

 

Notice:  

1. If there is no external SD card, it will prompt every time you start the Satsurv. 

2. The back-up function requires that the handheld version must be in V1.0.2 and above. 

When you restore the data, long press the project to select, press the selected project again to cancel. Click Select 

All / Cancel All to select all projects or cancel. After selecting, click Start Restore to recover. 

 

Figure 2-9 

 

The recovered project will be saved at Project Info Ÿ Previous Projects. If there is a previous project with the 

same name as the restored project, it will add _1 at the end of the recovered project name. 
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Figure 2-10                     Figure 2-11 

-Export: Export the current project reports in *.txt format, *.html format of Project Report or Mapping Point Report 

in *.html format. 

  

Figure 2-12                   Figure 2-13 
 

-Search: Click on the search icon to display the item search box, enter keywords to conduct a fuzzy search for the 

item name, the interface only displays items containing keywords, you can open, delete, multi-select delete, upload 

and download, share and get the search result items, etc.. 
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Figure 2-16 

2.2 Project Settings 

2.2.1 System 

In System interface, coordinate system parameters can be set with the dam file, QR code or in Coord System 

Management. If coordinate parameters are changed, the coordinate point library will be updated too. 

Project coordinate parameters include Coordinate System, Framework Shifting, Framework Shifting Info, 

Framework Calibration, and Framework Calibration Info. Data Management is used for external data management. 

  

Figure 2-17 

 

Coordinate Parameters - Dam File Loading 

Each software project corresponds to a separate *.dam file, there will be a new Dam file (the same name as the 
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project) when you create a project. In the Project Settings ŸSystem interface, the user clicks to load a dam 

file, getting the coordinate parameter of the existing project applied to the current project: the coordinate point 

library will be updated at the same time. 

 

Figure 2-18 

Coordinate Parameters - QR Code 

In the Project Settings ŸSystem interface, click  to enter the QR code scanning interface, to get coordinate 

parameters from the QR code, and then create, Encrypt, share and Save the QR code: 

 

Figure 2-19 

Click My QR Code and it will create a QR code of the current project coordinate parameters; the user can encrypt, 

share and save it. The scanned encrypted QR code only can be used, it cannot be viewed and edited. 
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- Encrypt: The user can choose to encrypt the coordinate parameters first, and then re-generate the QR code; the 

encrypted QR code can be shared and saved; encrypted parameters are not visible and cannot be edited, only called. 

- Share: The QR code can be shared by third-party software to other customers; 

- Save: The QR code can be saved as a picture in the controller. If there is a file with the same name under the save 

path, you can tick the coverage or enter a new filename. 

  
Figure 2-20                        Figure 2-21 

 

  

Figure 2-22                        Figure 2-23 
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Figure 2-24                    Figure 2-25 

Coordinate Parameters - Coord Sys Management 

 

Figure 2-26 

The software coordinate transformation module is CoordLib module, which has been verified for many years and 

provides practical and full coordinate calculation ability. In Projection, it includes Gaussian, Mercator, Lambert 

projection, etc. In Datum conversion, it provides Bursa-Wolf Transformation, Molodensky, Ten Params, and others. 

In Plane conversion, it provides 2D Helbert, TGO, Planar Transformation Grid, FreeSurvey, and Polynomial 

Fitting and other conversion methods. In Height Fitting conversion, it provides Mathematical Models, TGO, 

FreeSurvey and Geoid-Ellipsoid Separation Grid. 

In the Project Settings ŸSystem interface, users can click to enter the Coord Sys Management interface. 

Common coordinate systems can be added to system lists for easy use. 
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       Figure 2-27                      Figure 2-28 

- Pre-defined: Support for loading the Pre-defined coord systems, which are classified by continent and country, 

for convenient selection. Click the óDownloadô icon in the upper right corner to download the corresponding 

coordinate system and grid file from the server. 

- User Defined: Add User Defined coordinate system according to the local situation. 

  

Figure 2-29                    Figure 2-30 

- Delete/Edit: Long press the coord system on a Pre-defined List to delete and edit. Editing coordinate system 

parameters in the system list do not affect the coordinate system parameters in the project unless you click the 

Apply button after editing the coordinate system. 

- Apply: Update the projection parameters used by the project. There will pop up a dialog to prompt whether the 

selected coordinate system should be applied to the current project. Click OK and the parameters are used 

successfully. The software converts the WGS84 geodetic coordinate BLH, measured by the receiver, to the plane 

coordinate NEZ of the selected coordinate system parameters. 
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Coordinate System 

Click Coordinate System to go to the Coord System Management edit interface; you can edit the current project 

coordinate parameters and the created coordinate system is just used for the current project. Whether to update the 

parameters to the corresponding projection list can be chosen when saving. If OK, coordinate system parameters 

will be applied to the project according to current settings; selecting ócancelô applies the current parameters to the 

current project only and does not update the management list. 

 

   Figure 2-31 

External data management 

There are 3 ways to access the external data management interface: 

1. Main interface [Project] - [Project Settings] - System ïExternal data management; 

2. The main interface [Survey] - [Stake Points] -"CAD" buttonð"External Data" button; 

3. Main screen [Survey] - [Stake Line] - "CAD" button - "External Data" button; 
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Figure 2-32                      Figure 2-33                    Figure 2-34 
 

Enter External data management, click Add to load layer file *.td2, *.dxf and *.shp (when the external data format 

is incorrect, the file cannot be imported) as the map background. Support for arc, circle and spiral curve. The 

imported DXF can be viewed on the map in colors. The color can be switched in Configuration ŸDisplay 

ŸDisplay color. Switch on to display all kinds of colors in *.dxf; switch off to display the default black. After 

loading point, line, and polygon in *.td2 format, the raster layer is always at the bottom, followed by polygon, line, 

and point. 

 

   

Figure 2-35                       Figure 2-36                 Figure 2-37 

 

Notice: 

External data management: opens all layers by default when adding the base map. Click the icon 

in front of the list, to switch layer visibility (on or off), which corresponds to that the base map of 

measurement interface display or not. Long press the added layer to open/close/delete the 
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operation. 

Code Data Management 

Click Code Data Management to set the code template. The code contains the point, line, and polygon. You can 

create a Group, and Add, Edit and Delete them. 

  

Figure 2-38                       Figure 2-39  

Before creating the code template, you should determine the type (point, line, and polygon), and then determine 

the group of the related type. Finally, add, edit and delete the operation of the name, code, color and style of this 

group. 

-Add: Setting the name, code, group, color, and style. Click OK to create the new code. 

  

Figure 2-40                    Figure 2-41 
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Figure 2-42                      Figure 2-43 

-Edit: Editing the existing code. It is similar to the Add function. But it canôt edit the name of code, finally, click 

óOKô. 

 

Figure 2-44 

-Delete: Delete the selected code (It can be deleted by batches). 
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Figure 2-45 

Click Group to Add, Edit and Delete the group. 

  
Figure 2-46                      Figure 2-47 
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Figure 2-48                      Figure 2-49 

Track Management 

Track data management can record the location of the currently connected receiver according to the set interval, 

so that the operator can view the walking track. 

There are 3 ways to access the external data management interface: 

1. Main interface [Project] - [Project Settings] - System ïTrack Managment; 

2. Main interface sliderðTrack Record; 

3. When the track is being recorded, pull down the notification barðtrack record; 

   
Figure 2-50                     Figure 2-51             

-Track List̔Entering "Track Record", all track data recorded by the current project will be displayed by default. 

Click on a piece of data to view the track details of that data; long press on the data to delete the track data. 
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Figure 2-52                    Figure 2-53                   Figure 2-54 

-New: After connecting to the receiver, click óNewô, the software will pop up the track setting box. You need to 

fill in the track name and set the track acquisition interval. The interval can be set to "By time" (10s minimum) 

and "By distance" (1m minimum). Once the parameters have been set, click 'Start' to start recording the track. 

 
Figure 2-55 

-Stop recording: You can stop the track recording by clicking the stop button on the "Track Record" interface or 

the stop button on the notification bar. 
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Figure 2-56      

 

Notice: [Track Management] The software automatically stops track recording when switching 

projects or disconnecting from the receiver. 

2.2.2 Options 

Do some other configurations, including Angle, Distance, Apply Unit to Data Output, Time Stamp, Store GNSS 

Precision and Auto Load Last Road File. 

  

Figure 2- 57  

- Angle: Confirm the angle unit, including DMS, Gons, mil and DM. 

- Distance: Confirm the distance unit, including m, Foot and U.S.Foot. 

- Apply Unit to Data Output: Export data according to the set angle and distance format. 
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- Time Stamp: Record the real-time of each collecting point. 

- Store GNSS Precision: Record the precision of each point collectiond. 

2.3 Coordinate System 

There are 3 methods to get into the coordinate system setting interface: 

1. Main Interface Project ŸCoordinate System; 

2. Main Interface Project ŸProject Settings ŸSystem ŸCoordinate System; 

3. Main Interface Project ŸProject Settings ŸSystem ŸCoord Sys Management, long press the Coordinate 

system on the list to edit and enter the interface. Click Save after setting all the parameters, the system will prompt 

whether to update the parameters to the corresponding projection list, click OK to finish setting parameters.  

 

     

Figure 2-58                     Figure 2-59                         Figure 2-60 

 

Notice: 

The coordinate system interface can configure multiple configuration items such as ellipsoid 

parameters and projection parameters, and a tick icon is displayed on the right side of the edited 

configuration items. 

 

2.3.1 Datum 

Users can set source ellipsoid, local ellipsoid and datum transfer model (including Bursa-Wolf Transformation, 

Molodensky, One-touch, Polynomial Regression and Ten Params). 

Note: The software has Built-in ellipsoid parameters commonly used in countries on all continents of the world, 

and the ellipsoid parameters can also be updated by clicking the download button. 
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Figure 2-61                     Figure 2-62 

- Source Ellipsoid: Generally using WGS-84, a means semi-major axis, 1/f means the inverse of flattening, and 

there are many frequently-used ellipsoids built-in. 

- Local Ellipsoid: Local used ellipsoid. 

Notice:  

1. Customize the ellipsoid:  

2. Edit the name of the source ellipsoid or target ellipsoid, long axis an (m) and the inverse of 

flattening (1/f) into the two lines to be input, the user input, the corresponding parameters and save 

it. Then the custom ellipsoid parameters will be saved in the file SATLAB / Ellipse.csv. 

 

  

Figure 2-63                     Figure 2-64 
 

Arbitrarily edit the 
local ellipsoid 

Edit the source 
ellipsoid 
arbitrarily. 
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2.3.2 Projection Parameters  

Frequently-used projections Built-in: Gauss, Mercator, Lambert, etc. (notice: when using Gauss-3 or Gauss-6, the 

device can automatically compute the origin longitude after connecting, other custom projections are not 

supported). 

 

Figure 2-65 

 

Notice:  

1. Coordinate system-Projection-Zone+ to set whether to add the number. 

2. After opening Zone+, all coordinate E input boxes will be carried out with the number 

detection, if the number does not match, the input box will display the red font indicating that 

the number does not match the data confirmation. 

2.3.3 Datum Convert 

In this interface, you can set the datum convert model. 



    
 

Satsurv User Manual    

  

  www.satlab.com.se   65 

 

Figure 2-66 

[Datum convert model] Optional conversion parameters are: None, Bursa-Wolf, Molodensky, One-touch, 

Polynomial Regression and Ten Params. 

1. Bursa-Wolf 

Including translation, rotation, scale parameters between two ellipsoids, the rotating angle should be very small. 

Bursa-Wolf needs at least three points to compute, itôs suitable for conversion between different ellipsoidal 

coordinates. 

2. Molodensky 

A simplified model of Bursa-Wolf, only space translation parameters, it is a low accuracy mode and just needs one 

point to compute: suitable for the transformation of WGS-84 to a national coordinate system. 

3. Polynomial Regression 

Express the transfer relations of each space vector between two ellipsoids by a polynomial. 

2.3.4 Plane 

Include 2D Helmert, TGO, Planar Transformation Grid, FreeSurvey, and Polynomial Fitting. 
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Figure 2-67 

1. 2D Helmert 

Includes translation, rotation, scale parameters between two plane coordinate systems, it just needs two points in 

any coordinate system to compute. 

 

Figure 2-68 

 

2. TGO 

A plane coordinate system transfer method of TGO software, more North Origin, East Origin than 2D Helmert. 

3. Planar Transformation Grid 

Select an existing grid file to transfer WGS-84 to the grid coordinate. The grid file (*.grd) needs to be copied to 

the GeoPath folder in SATLAB. 

4. FreeSurvey 



    
 

Satsurv User Manual    

  

  www.satlab.com.se   67 

A transfer method of THALES company, more North Origin, East Origin than 2D Helmert. 

5. Polynomial Fitting 

Transfer the place by a polynomial model. In some projects, when the known points involved in calculating plane 

transformation and elevation fitting parameters are different points, use 2D Helmert and Height Fitting to 

individually calculate parameters. 

The 2D Helmert is used in the calculation part of the plane, and the method is similar to the datum conversion 

model. 

- When using four-parameters, the scale parameter is generally very close to 1, about 1.0000x or 0.9999x. 

- When using three-parameters, the parameters generally need to be less than 120. 

- When using seven-parameters, the parameters are required to be smaller, preferably less than 1000. 

2.3.5 Height 

Include Mathematical Models, TGO, Geoid-Ellipsoid Separation Grid, and FreeSurvey. 

1.Mathematical Models 

This includes Constant Vertical Offset, Planar Fitting, Quadratic Surface and Zonal. You can enter known 

parameters directly or click on "Calculate" to jump to the [Parameter Calculation] screen to calculate the fit 

parameters. 

- Constant Vertical Offset: Translation needs one starting point at least.  

- Planar Fitting: Needs three starting points at least. 

- Quadratic Surface: Needs six starting points at least. 

- Zonal: Needs three starting points at least. 

The calculation of the individual height-fitting parameters includes Constant Vertical Offset, Planar Fitting, 

Quadratic Surface, and Zonal, which correspondingly require one, three, six and three starting points, at least, to 

be used. Enter the Name, N, E, the original H and the target H of the point involved in the height fitting parameter 

calculation, then click Add. After adding all points, click Compute to see the residual values, the maximum residual 

value is generally required to be less than 3 cm. 

If the value meets the requirements, click Apply. If not, click Cancel, remove the points with a big error and have 

a re-solution. 

The Height Planar Fitting simulation diagram is as follows: 
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Figure 2-69 

Notice: When importing parameters from the computer, the parameters can be edited into *.txt, and the format of 

the parameters is as follows 

Table 2.1 Built-in Network Parameter Settings 

Four-parameters Seven-parameters 

//Skip the first line, just write 

DX:9847.12172733449 

DY:-200265.017483647 

R:0.0162640727776042 

m:0.000162436743812444 

//Skip the first line, just write 

DX:511.755584317388 

DY: -674.430387295999 

DZ: -656.294939762613 

RX: -0.000126577363609681 

RY: -1.44916763174951E-05 

RZ:0.0261524898234588 

m:0.000168070284370492 

2. TGO 

A height transfer model includes five parameters: H0 (constant adjustment), Kb (north slope), Kl (east slope), 

North Origin and East Origin. 

3. Geoid-Ellipsoid Separation Grid 

Select an existing grid file to fit height. The grid file (*.grd) needs to be copied to the GeoPath folder in the 

SATLAB path. 

4. FreeSurvey 

A transfer method includes five parameters: H0 (constant), Kb (north slope), Kl (east slope), B0 (origin latitude) 



    
 

Satsurv User Manual    

  

  www.satlab.com.se   69 

and L0 (origin longitude). 

   

Figure 2-70                    Figure 2-71                     Figure 2-72 

Set the height fitting mode 

- Constant Vertical Offset refers to the receiver measured height plus a fixed constant as the use of elevation: the 

constant can be negative. 

- Planar Fitting refers to the height anomaly corresponding to multiple leveling points to produce an optimal fitting 

plane. When the plane is parallel to the horizontal plane, the planar fitting is equal to the constant vertical offset. 

- Quadratic Surface refers to the height anomaly corresponding to multiple leveling points to produce an optimal 

fitting paraboloid. Quadratic Surface is relatively high for the starting data, and if the fitting is too poor, it may 

cause a height correction value divergence in the work area. 

- Zonal: two known benchmarks to create a virtual mark, used to make the planar fitting. 

- Grid Fitting needs to select the grid fitting file, it supports Trimble (ggf), Satlab (zgf), Geoid99 (bin) formats, 

compatible with the egm-96 model. Grid fitting files are often large, the reading may take some time, please be 

patient. Grid Fitting is rarely used. If Grid Fitting and the other four kinds of elevation method are selected at the 

same time, Grid Fitting will be taken first, and then the other fittings. 

2.3.6 Plane Grid 

Plane grid correction types include: B grid, L grid, NE grid, and NEZ grid. After selecting the correction type, you 

need to select the grid file corresponding to the correction type. 

Note: Open the Grid needed and select the grid file. The grid file (*.grd) needs to be copied to the GeoPath folder 

in SATLAB. 
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Figure 2-73 

2.3.7 Height Grid  

You can enable the specified type of grid file and load the corresponding grid file. 

Note: The grid file (*.grd) needs to be manually copied to the software working directory: SATLAB/GeoPath 

folder, or click the download button to update the grid file. 

 

Figure 2-74   

2.3.8 Truck Point  

The main application of point translation is that some engineering users hope that the local NEZ obtained after 

GNSS acquisition and conversion can be translated according to the coordinates of a point, such as directly 

assigning the coordinates of the upper left corner of the survey area to (0,0,0) , and the other coordinates are 

translated and corrected to the independent project coordinate system according to this point. Since the correction 

value of this kind of engineering coordinates is generally very large, the conversion between BLH and NEZ cannot 
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be performed, otherwise there will be a large deformation due to projection errors. Therefore, after the point 

translation parameter is enabled, the BLH coordinates of the saved coordinate points are still output by GNSS 

Original BLH value, NEZ coordinates are local engineering coordinates. 

- Calculate 

Calculate the point translation dN, dE, dZ based on the current point and the known point. 

Calculation steps of point translation: 

Step 1: Obtain the coordinates of the source point (the current point); 

Step 2: Obtain the coordinates of the known point; 

Step 3: Click [Calculate]. 

Known points can be selected from the point library or directly input coordinates N, E, Z. 

The source point coordinates can be derived from Average, Real-time collection , Select point in library , 

Select point in map . 

   

Figure 2-75                       Figure 2-76                     Figure 2-77 

- Result 

[Import] Read an existing point translation file. 

[Apply] Select whether to apply the calculated corrections to the project. 

[Save As] Store the calculated correction parameters as a txt file for use in other projects. 

[Truck point] Applies the calculated correction parameters to the project. 
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Figure 2-78 

2.3.9 Option 

To apply the parameters computed by HD-Power to Satsurv, just input the parameters, select Simplified in Helmert 

Formula and the first in 2nd Eccentricity Formula. 

- Encrypt: To display the file encryption, the settings cannot be changed; if the dam parameter file is encrypted, 

you can see if the coordinate system date is expired. 

- Plane Correction Grid: Bilinear Interpolation/Dual-quadratic Spline Interpolation. The default is dual-quadratic 

spline interpolation. 

- Plane Correction Grid: It is hidden by default, and it can be seen only if the model in the Plane interface is either 

Planar Transformation Grid or the NE Grid or NEZ Grid in Plane Grid interface is opened.  

- Range: You can set the working range of the coordinate system. It contains Lat Limit and Lon Limit. The default 

is closed. After changing the coordinate system or connecting the device, if the current position is not located in 

the range, there will be a prompt that Current position is out of the valid area of the coordinate system. 
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Figure 2-79                    Figure 2-80 

After modifying the values above, click Save, the software will modify the dam file under the current project, with 

the same name as the project; if the reference ellipsoid has been transformed, the coordinates will change. 

Note: The parameters solved by Satsurv software may not be used in HD-Power. 

2.4 Parameter Calculation 

This function is for computing the transfer relation between two coordinate systems, including Bursa-wolf 

Transformation, Modensky, Plane + Height Fitting, 2D Helmert Transformation, Height Fitting and One Touch. 

  

Figure 2-81                    Figure 2-82 

- Add: Add the source point and local point; the source point can be input from manual, Real-Time Collection, 

library and selecting on map (BLH by default), the local point can be input from manual and library. The single 

or average collection is used for parameter calculation and data storage is supported (save to the Coord Point and 

Raw Data). After input, click Save. If you need to manipulate the existing point information long press it to edit 
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or delete. 

In addition, the points list will not display the point that has been added. 

     

Figure 2-83                    Figure 2-84                        Figure 2-85 

- Open: Support for Point pairs (*.txt), Carlson Loc File (*.loc), User-defined (*.txt). 

- Save: Save the point pairs coordinate information, support for Point pairs (*.txt) and User-defined (*.txt). The 

angle format and exported file can be set in User-defined (*.txt) 

- Graph: allows you to view the relative position of the currently added point pairs. 

- Match: Identify the point with the same name in the coordinate point library and the control point library, and 

add it as a parameter to calculate the point pair, where the coordinate point is used as the source point, and the 

control point is used as the target point.  

- Compute: Compute the transfer parameters from source point to local point, it will compute the parameters and 

HRMS, VRMS of each point (HRMS: the horizontal RMS of the current point; VRMS: the vertical RMS of the 

current point). 
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Figure 2-86 

- Apply: Apply to corresponding coordinate parameters, and the result will be updated to the Coord point library. 

- Cancel: Cancel the parameter computing result and go back to the calculation interface. 

  

    Figure 2-87                      Figure 2-88 
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 Figure 2-89              Figure 2-90 
 

The coordinate information input of point pairs by Plane + Height Fitting calculation can be set with specific types: 

- Tick Plane: Use the plane coordinate NE of the point. 

- Tick Height: Use the elevation coordinate Z of the point. 

- Tick Plane and Height: Use the plane coordinate NE and elevation coordinate Z of the point, to compute plane 

and height fitting. 

The color description of point pairs in Plane + Height Fitting: 

- Blue: Use plane coordinate information of point pairs only. 

- Yellow: Use elevation coordinate information of point pairs only. 

- Green: Use plane and elevation coordinate information of point pairs. 

 

Notice: 

 1. From the Project Settings ŸSystem ŸCoord Sys Management, enter the Edit or Define 

Project Attributes coordinate parameter interface to do the parameter calculation, which is the 

calculation for parametersô conversion corresponding to current custom or edited coordinate 

system type (you canôt change the parameter calculation type); 

2. From the Project ŸParameter calculation or Project ŸCoordinate system ŸParameter 

calculation or Project ŸProject Setting ŸSystem ŸParameter calculation - to calculate the 

current project coordinate conversion parameters. The parametersô calculation type can be selected 

independently, and the default is the Plane + Height Fitting. The height-fitting type is the currently 

selected type for parameter fitting by default. 
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2.5 Point Data 

The coordinate data of all Coord points, Stake points, Control points, Mapping points and Cross-section points are 

saved. The coordinate data of stakeout points and control points include: point name, N, E, Z, code description, 

etc.; the root points include: point name, N, E, Z, number of survey returns, smoothing times, code description, 

etc.; the cross section points include: stake number, offset, elevation, real-time stake number, real-time offset, etc. 

The list of coordinate data can be viewed by left and right The list of coordinate data can be viewed by sliding left 

and right. Find, add and display settingse. 

2.5.1 All Points 

All point databases display all point data, including: coordinate points, stakeout points, control points, mapping 

points, cross-section points, Image points, Section points, point names of base points, NEZ coordinates and BLH 

coordinates 

  

       Figure 2-91                         Figure 2-92 

- Export: Jump to the data export interface, you can choose an export template to export the data. 

2.5.2 Coord Points 

The Coord Point library records the original geodetic coordinates collected under the WGS-84 ellipsoid in BLH, 

solution state, antenna height, median error and code description, which can be processed using the set-up 

coordinate conversion system i.e. coordinate conversion to obtain plane coordinates. 
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Figure 2-93                      Figure 2-94 

- New: Create a new coordinate point file in *.raw format. 

- Open: Open an existing coordinate point file in *.raw format. 

- Search: Search the corresponding point by name and description. 

- Find: Find the coordinate points in the coordinate point database by point name or code description. 

- Edit: Edit the basic information of the point, including point name, code description, milestone, target height, 

height type and antenna type, support batch editing; edit the point name of the coordinate point will modify the 

same name point in the coordinate point library. 

View other information of the point, including solution type, coordinate information, smoothing times, differential 

age, PDOP, number of satellites, recording time, base station coordinates, vertical tilt angle, tilt vector azimuth, 

point calibration information, etc. 

 

  

Figure 2-95                     Figure 2-96 
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Notice:  

1. Turn on the function of óSurveying Configureô Ÿ óDataô Ÿ óCollection of Points with the Same 

Nameô, the coordinate points support the collection of points with the same name. If you turn off 

the function, the input point name will be repeated, and it will prompt "Point name is repeated, 

please input again! 

2. You can check the point verification information and other information in "Other Information" 

in the interface of "Edit Coordinate Points". If the project is not enabled to use the point verification 

parameter, the point verification of the collected point records will be 0. 

- Average Points: Long press to select the Average Points (batch operation is available), and then click " Average 

Points " to view the Average Points information of the selected points. 

  

Figure 2-97                  Figure 2-98 

 

Notice:  

1. óCoord points listô shows the ground point geodetic coordinates B, L, H (considering point 

calibration, antenna height), coordinate point list can be viewed by sliding to the right. 

2. All the geodetic coordinates displayed in the measurement interface are the geodetic coord of 

ground points. 

3. When viewing the smoothing data of a point, before collecting the point, you need to turn on 

"save smoothing data" in [Surveying Configure] - data interface 
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Figure 2-99 

- Upload: Upload coordinate points to private cloud. 

- Set: Set the loading order and display. 

Notice:  

1. The list of coordinate points in [Coord Points] is displayed in positive order, i.e. the latest 

collection points are displayed at the end. 

2. The coordinates in [Coord Points] are only for viewing and displaying and editing the "code 

description" of the coordinates, no "adding" is allowed! 

- Process: Recalculate the data in the coordinate library using the currently set parameters to produce a result after 

the latest parameter conversion. 

If you need to change the project coordinate system, do not check this box and re-enter the [Coordinate System 

Management] interface to set up the editing. 

Notice:  

The data will be updated by default, and the measurement interface will display the point 

coordinates after the new coordinate system is enabled. 
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Figure 2-100                     Figure 2-101 
 

   

Figure 2-102                   Figure 2-103 

After data processing, the data can be exported, and the export content can be selected from the optional fields, 

and the custom format can be set. If there is a file with the same name in the export file directory, it will prompt 

"File with the same name already exists", you can check óOverwriteô  the original data or enter a new file name 

and click óOKô to export. 

The optional fields include: Serial number, Point name, N, E, Z, B, L, H, Untilt corrected N, Untilt corrected E, 

Untilt corrected Z, Untilt corrected B, Untilt corrected L, Untilt corrected H, Antenna height, ůN, ůE, HRMS, ůZ, 

Target height, Smoothing times, Solution type, Start local time, End local time, Start UTC time, End UTC time, 

Legend description, differential age, number of satellites, number of public satellites, PDOP, cutoff altitude angle 

(°), reference station name, base station B, base station L, base station H, mileage, vertical inclination, tilt vector 

azimuth, tilt component X, tilt component Y, tilt X-axis azimuth, local B, local L, local H, base station distance, 

base station bearing, offset distance, voice file, picture file, null value. 

- Empty: Click More, select Empty to empty the list of coordinate points, the recycle bin shows the 

deleted coordinate point data 
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- Recycle Bin: Click More, select Recycle Bin, click the coordinate points that need to be restored, the 

Data All box appears, click to select all, click to restore, the selected coordinate points will be restored 

to the coordinate point library list. 

2.5.3 Stake and Control Points 

In the interface of stake points and control points, long press to enter the selection mode, then check the 

button to select/unselect all data points. The selected points can be deleted and edited, support multi-

point deletion but only one edit can be selected each time. 

   

Figure 2-104                       Figure 2-105 

- Add: Add sample points and control points. Include point name, point coordinates, and point legend 

description. The point coordinates can be collected from the device in real time, point selection 

and map selection. 

- Open: Open other stake point files under the same project; if you need to open the release point of project A, you 

should copy the release point *.td2 and *.tdb files in project A to the project directory at the same time. 

- Export: Jump to the data export screen, you can select the export template to export the data. 

- Import: Jump to the data import screen, you can select different import templates to import the data of the 

corresponding data file for the stakeout point/control point data. 

- Setting: Set the NEZ display order of coord points, loading order, and the number of coordinate points to be 

displayed in each load when loading more. 
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Figure 2-106 

- Batch: Support adding sample points and control points from the point library in batch. 

- New: Under the same project, create a new point file. Including new coordinate point file (*.raw) in coordinate 

point interface, new release point layer (*.td2) in release point interface, and new control point layer (*.td2) in 

control point interface. After the new file is created, the current list data will be cleared, meanwhile, the file system 

will create a new blank point library in the fixed file directory (in the map folder under the project path), and it 

will be used as the current project coordinate data point library file. 

- Clear: It can clear all stakeout point/control point data in the currently opened point library file. 

- Delete: You can delete the coord data of selected release points and control points. When deleting points, you 

can delete multiple points or check the checkbox before the point name to delete all. 

- Edit: You can edit the basic information of the coordinate data points in the point library, including point name, 

legend description, mileage, target height, height type and antenna type. 

 

Notice:  

1. Only one item can be selected for editing at a time for óEditô operation. 

2. Before the óEditô and óDeleteô operations, you need to long press a certain point to make 

the function button appear. 

2.5.4 Mapping Points 

The Mapping points can be displayed correctly for all mapping points and can be created, opened, searched and 

deleted and edited by long pressing on the mapping point. 
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Figure 2-107       

- New: Create a new *.mcp root point file. 

- Open: Open an existing *.mcp file. 

- Export: Jump to the data export screen and select an export template to export the data. 

- Settings: Set the loading order and display. 

- Clear: Clear all the data in the currently opened point library file.. 

Notice:  

Long press to enter selection mode, click to select multiple points, click the Select All button 

in the top right corner of the list to perform an all/all cancel operation, delete one or more points 

that have been selected, only one point can be edited at a time. 

2.5.5 Cross-section Points 

The cross-section data can be edited and managed in the cross-section point library. The details are as follows: 
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Figure 2-108                 Figure 2-109 

- Center point: Support adding a stake. 

- Open: Support to open other point library files in the same project. 

- Export: Support exporting to other data formats, including Haitian format, Latitude format, China Railway 

Consulting format, Hongye data format, Southern Cass 7.0, Custom and EICAD design, DXF, etc., and support 

exporting attribute field descriptions. 

- Load: Support merging cross-section data from the same project or other projects. 

- Upload: Support uploading cross-sectional data to private cloud service. 

- New: Support to create a new transect point library file in the same project. 

- Work Cal: Click to open the Work Cal calculation function and calculate the amount and total amount of Work 

Cal to be filled and excavated according to the participating cross-sections. 

After entering óWork Calô, all points in the cross-section point library will be loaded to the calculation list by 

default. 
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Figure 2-110 

Clicking on a point name allows you to select whether that point is involved in the calculation. 

The Work Cal calculation requires a minimum of two different mileage cross section points and corresponding 

section mid-pile points within the start and end mileage. If the round-trip acquisition mode is selected, the 

projection distance limit needs to be entered in the input box that appears below the selection box. The result of 

the Work Cal calculation is the amount of earthwork between the two closest transects to the start and end mileage. 

  

Figure 2-111  

When you click Calculate, the average area method is used to calculate the soil and rock and is displayed in the 

results page. 


