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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 inte mte. 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.
SurPad® main menu contains four settings: [Project], [Device], [Survey], [Tools].

[Project] It mainlymanagesproject operation. Its main menu includes Project Manager, File
Manager, Coordinate System, Calibrate Point and other items. It can create new [mgpecject
management, set coordinate parameters in coordinate system and check points collected in survey
in coordinate library.

w5SPA0Se LG YrAyfte asSita 2LISNIGA2Y Y2RS | yR
receiver. Its main menu includesof@munication, 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 SurBybfite or Pole
Tilt Correction) in Device Setting and then calibraubble and Magnetic Declination in Calibrate

Sensor.

[Survey] Its main menu includes Point Sunistail 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 CalibratiorCoordinatesConverter, Angle Convent, Perimeter and Area, COGO

Calculation, Calculation, External Radio Configuration, Volbateulatiorand Station Refresh.
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1.2 Software interface

Main interface: On Android device installing and running this softwtbere exists existing
project init, it would directly enter into main interface, as shown in Figure1l.3liding to the left

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

Main interface title bar:

Title bar mainly displays current project napselution states after camection with receiver

and some quick functian

(: About software. Press to enter into interface as shown in Figur2.ltZan check software

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

software.

. Commuiication. Press to enter into interface as shown in Figu&3 andconnect to

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

connection.
SO0 PG A Arros7 M OOO® 3*€ D Brros7 M OO0 3 & W EF9:58
FIXED — . .
20181011 N H B About Software & Communication
ge:
: Device Type RTK
1
e < Communication Bluetooth
Project M File M. Coordi Mode
System SurPad For Android V4.0.20181008
gzt lectron Sci and Technology
Company 4 4

J G1052802010003 C8:FD:19:0E:A7:15
Software activation

Calibrate Point Coordinate point File Export
Library

1 9 —
J ks ‘) 69702281710005 50:33:8B:DA:98:06
X SurPad Copyright ©
2016-2018 SurPad. All Rights R d e Connect
Project Device Survey Tools s ighitsRenerve connection

Figurel.2-1 Figure 1.22 Figure 1.23

irxon 20:17:05:23:05:52
Feedback §1011601010013 C8:FD:19:1C:66:39

G1011601030001 D4:F5:13:FB:B7:D7
Check Latest Version

: Positioning information. After connection with receiver, press to enter into interface as
shown in Figure 1-2 and it can check current positioning information. Press Base bélewsdreen
as shown in Figure 1:2and it can check base information, and then press Save to save current base
coordinate. Press Sate Map below the screen as shown in Figuée ar@l it can check coordinate
reference position with different colors represting different coordinate system and upper left

circles showing satellite system represented by each color. Press Sate Info below the screen as
2
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showninFigure1:2 ¥ | YR Al aK2ga
Azimuth Augle and other information. Press Sate SNR below the screen as shown in Figtire 1.2

FYR AG OFy OKABS$NRilustiakd iy bai Fap [ m

E: Main interface setting. Ashownin Figure 1.2, 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.

O dzZNNBWAL5 SNRdRewation Angl& £ € A

NG
SO0 s

3k O

&« Positioning Informations

B t49:58

G
OO0

3 K O

B E%o:58 3 k€ B t49:58

& Positioning Informations

Latitude N22°59'59.9948" Base ID 22

Longitude E113°00'00.0015" Latitude N23°00'00"

Altitude 49.9521 Longitude E113°00'00"

Northing 2544887.0344 Altitude 27.0000

Easting 397473.8637 Northing 2544887.1937

Elevation 49.9521 Easting 397473.8232

Speed 0.0200 Elevation 27.0000

Heading 29.76 Ref Power

180°

e B ) e e

Figure 1.24 Figure 1.25 Figure 1.26

3 % 9

@ t49:58

Positioning Informations

Satellite

Positioning Informations

3 * &

t49:58 3 Y% G t4F9:59

Main interface setting

Number  L1/B1 L2/B2 L5/B3  Azimutl Interface style Grid
60
G10 46.0 36.0 N/A 326.0
El g \m:'\“ = 44919 4
612 46.0 34.0 N/A 117.0 153 NI
04! CAD
G14 36.0 20.0 N/A 267.0 o i it B (
) & 5
Ml
G15 49.0 33.0 N/A 55.0 - 2 Point Stakeout (
G18 51.0 39.0 N/A 347.0 P
20 i Line Stakeout (
G20 48.0 35.0 N/A 115.0
10
621 51.0 39.0 N/A 228.0
o lolalololofojolole sminlo folofofm oo Stake road
G24 48.0 45.0 N/A 39.0 G10 G14 G18 G21 G25 42 ReS R75 R77 R82 C102C104C106C108CT10 (
LB e e
Figure 1.27 Figure 1.28 Figure 1.9

1.3 Software installation and uninstallation

Software installation:

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

device as shown in Figure 113Click the installer and pops up installation dialog box as shown in
Figure 1.22. Click Install and pops up dialog box for preddrinstallation location as shown in Figure
1.3-3, and installation completion dialog box will pop up shortly as shown in Figute Prgss Done

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

& B1003AM SO0 3% &4 Bi00sAM [+ X+ R+ i B 10:03AM D009 3 % G 0 10:04AM

(D SurPad 4.0 (@ surPad 4.0

Do you want to install this application? It

will get access to: +/ App installed

PRIVACY Preferred install location
5 SaaD % read phone status and identity @® Let the system decide
. 8/17/18212PM  divixrx €} take pictures and videos
MER O Internal device storage
O . @ approximate location (network-based)
4NBSSBPM drvoxrx precise location (GPS and network-based) (O Removable SD card
kr-stock-conf
O o t2s % modify or delete the contents of your SD card
read the contents of your SD card
SurPad4.0.apl
] ¢
1011718 10:02AM 1w 33MB B add or remove accounts
CANCEL NEXT DONE OPEN

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 Figure51Bres Uninstall to complete

uninstallation.

Method 2: press Settings find SurPad 4.0 in Apps as shown in Figure61Bress SurPad
press Uninstall as shown in Figure-1.3t pops up dialog box sayimghetherto uninstall as shown

in Figure 1.3, and press Uninstall to complete uninstallation.

Q008 3 * G @1005am | OO0 S

B 1000AM QOO 9 bR & @ 10:05 AM

< Apps Q { € Appinfo Q

DOWNLOADED ON SD CARD SurPad 4.0
version 4.0.20181008

UFOPad Show notifications

(9 surPad 4.0 (9 surPad 4.0

53.6IMB

STORAGE n =
Do you want to uninstall this app?

Do you want to uninstall this app?

WPS Office
Total 74.31MB

App 68.74MB

145MB

SurPad 4.0
74.31MB FORCESTOP UNINSTALL

CANCEL

CANCEL OK

0K
FRE

S
£
&) 27.65m8

S 292MB Data 5.57MB
BINLTE MOVE TO SD CARD CLEAR DATA
CACHE
T Cache 24.00KB
34.19MB
Figurel.35 Figure 1.6 Figure 1.37 Figure 1.38
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Chapter 2 Quick Start Guide

Takingoperation mode as handheld network with connection with RTK as example, this
chapter introduces the steps of quickly connecting to receivermartbrmingsurvey. Detailed steps

are as follows:
1. Preparation

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

2. Qeate new project

Run SurPad4.0 softwaretgss[Projeci -> [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 Gha,Ellipsoid Parametas Beijing54 by default, arférojections Parametas Gauss

Kruger Youcan set the coordinate system according to the actual situation.

3. Connect to receiver and set operation mode

Press[Device]-> [Communications], choose deg type as RTK and communication mode as
Bluetooth/WIFIDemo (taking Bluetooth mode as example) press[Search] to find receiverin
Bluetooth Device Lispress[Connect],and thenpops up connectionprogress boxvhichindicates

successfutonnection.

Press[Device]-> [Rover]selectdata linkas[Handheld etwork], set uplP and port ofCORS
server,and acquire angelect access poinDGther options carset asdefault valuesPresgApply] to

finishoperationmode setting. Return to main interface teesifthere isa fixed solution.

4. Calibrate

Calibrate Point

5
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In fixed solution state, yr@ss[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 areaite calibrationis required at the first if you want the measured

points match the known points.

Here are general conditions to dite calibration assuming that you use the known points A,
B and C to calculate th&ansformation parameters, their GPS omgl records of WG84
coordinates and local coordinates should be recorded firgitere are two ways to obtain the GPS
original records of WG&4 coordinates at points A, B and C: one is setting up static control network
and recordng coordinatesby pog-processing softwarethe other one is recording coordinates

when GPSover station in fixed solution without any parameters working.

Press[Tools]-> [Site Calibratioh input the knownpoints &elect from Points Library or input
manually) and WGS84 elioid originatoordinates @btain current GPS data and select from Points
Library or input manually)choosewhether use Horizontal Controland Vertical Correctionand
press DK to completeinput of transformation parametersAnd press [Calculate] to @bn GPS

Parameters Reports in Site Calibration interface.

5. Survey

Press[Survey]-> |t 2y (i { dzNBBSeek w¢ SEG { dzZNwSeesx Gl 1Ay3
point types icon, choose Topo Pqiptess setting to set up topo point recording limit(Fixed solution,
H:0.05,V:0.1,PDOP3.0, Delay5, Average GPS Coud), and press collect points icon lower right
O2NYSNJ 2NJ 02ttt SO0 LRAYyGa aK2NIOdzi 1 Sten add) Kl

preservation

6. Data import and export

1" Data import
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Copy the data file needs to import to fRad folder on handheld ress[Project]-> [Coordinate

point Library]->[Import], selectFile Format, Angle format and Property type, find the data file and
press [OK] to import data file.

2" Data export

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

exported file storage path and prefisxport] to export data file.
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Chapter 3 Project

In software main interface, press [Project] to display submenu as shown in FiguhecBuded
in Project submenu are Project Manager, File Manager, Coordinate System, Calibrate Point,

Coordinate Pointibrary, File Export, Scan, Cloud Settings, Software Settings and Software About.

SurPad.0 managedatain the form of engineering documents which wayall operation is
controlled in a project. Every timeopen SurPad.O, the software will automaticallyinvoke
engineering documentsised last time. Under general circumstancesyery timeyou begin to
measure an areat must createa project file matched witrcurrentproject coordinatesand the file
format should be *.GSW. After the project has been createdhe device storage digke software

will create a fileén whichall data will be saved, whose file nansesame with theroject.

3 K & BEFOs7TQ OO @ 2 & EF10:08 | DO W % % O EF10:08

FIXED ses . - .

20181011 i o oo Project Manager < File Directory
ge.

Project Path Internal 5‘°"9"5;'::;‘c'i @ Internal Storage/SurPad/Project

A

J 3 SD card space ¥ Go to internal storage root directory
Project Manager  File Manager Coordinate
System “ Return

Calibrate Point Coordinate point File Export
Library

A X B
ol - | &}
Project Device Survey Tools mmmm “

Figure3-1 Figure3.1-1 Fgure3.1-2

3.1 Project Manager

Press [Projecty> [Project Managerio enter into interfaceas shown in Figure 31L

t N22SO0 tlidK aK2ga OdzZNNByd LINR2SOGQa ad2N»
shown in Figure 3:2. If the workload is large in survey, please choss#icientstorage position to
saveproject.

Press [New] to create a new project as shown in Figur83laput Project Name (required,
defaults to createdlate), Operator, Device @nNotes, select Coordinate systems parametgpe

(local parameters/ RTCM1021~1027 parameters/CORS encrypt paranméarse see Section 6.1
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for more detail3, press [OK] to set up coordinate systems parametand,press [OK] to complete
new project cration.

LF¥ @2dz YySSR (2 OKSO1l 2 NJ Y2 R DEtails] @soehaNdSiyRiguré INE 2
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

currentproject by default.

If you need to delete project, select the project amald, press [lete] as shown in Figure 3.1

5, press [OK] in Prompt tdelete project. Currentoperating project cannot be deleted.

DeH0 9 3 % O EFN21 O e e 3k W B2 ocecd O 9 3 % LF1122
&« Create Project & Project Details & Project Manager

Project Name 2018101 1\ Project Name Project Path Internal Storage/ S::;zgi
Coordinate Coordinate

systems Parameters of the last project systems Local parameters SD card space

- - e _
Device

Operator

B 20181012
Device Notes
Notes Date Created
Date Created Disk Info
= e e
Hgure3.1-3 Figure3.14 Figure3.15

3.2 File Manager

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

distinguish between two different coordinate point libraries.

Press [Newlto enter into interfaceas shown in Figure 32 and there pops up interface as
shown in Figure 3:2. 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 nadefaults to current data file namel,

file suffix for *. PD. The new document belongs to current project.
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3 % O Gy ocod e 3 K O k11:23

Project data file manager

Current Data File

20181011.PD

Create project file

Name 20181011_2

Cancel 0K

New Import Delete Open

Hgure3.2-1 Hgure3.2-2

Press [Importlo enter into interfaceas shown in Figure 3.2, choose file path, and it can
import files with *.RTK as suffix. Document name defaultatoent data file name2 (automatically
accumulate)If a same file is imported twice, there will pop up a prompt as shown in Figu#é 3.2
sayingd / dzNNB y i R Indlube baickup Gata $1t6 suirentdata fileif the data format of the
imported *.RTK file is abnormal, there will pop up a prompt saging¢ Y FAf S A YLI2 NI
OKSOl H¢

Select a file in the file list, press [Dadgas shown in Figure 34 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.

DeHO e % kW FF11:25 @ t&112s 3 y T @ EF11:25

L= Import Backup File

) Internal Storage/SurPad/test/
File Path MRERTKE R ST

2016080 PD RTK

Prompt
File Name 20181011_2 PD P Prompt

Current data file exists. Include Backup
data into current data file ? Delete file [20181011.PD?

Cancel 0K Cancel

10
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Figure3.2-3 Fgure3.2-4 Fgure3.2-5
3.3 Coordinate System
1" Local coordinate parameters

Press [Project} [Coordinate Systemfo enter into interfaceas shown in Figure 3B All

options carbe pressed to set up the parameter.

Press [Export] and choogkocal Diskas shown in Figure 33 to save system data to the
specified path as shown in Figure-3.3t can also encrypt the file by setting up Expiry Date, General
t I 3a62NR 6 Riewied befareé gkgrry dai@)3and Advance Password (data can be viewed
before expiry date). Press [Export] and cho¢@R Codeto share current coordinate system

parameters.

Press [Use existing] as shown in Figure43.8hoose [Local Disk] to apply coomtim system
parameters stored in local disk. Parameter files are in two fornia&and*. ER Choose [QR Code]

to scan QR code to apply coordinate system.

Ellipsoid Parameter: as shown in Figure-3.3 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.
3 ok W EF1I12z7 QO OHOW 3 ok G EFI3s QO OO 3k G £11:28
Coordinate systems Coordinate systems T e T e
parameters parameters Y
Coordinate System CGCS2000 Coordinate System CGCS2000 File Name 20181011_CorSys_20181011
P Internal Storage/SurPad/
O Ellipsoid Parameter o > Save path Coordinate
O Projections Parameter o Local Disk O b Encrypted (
€ ITRF Parameter o QR code ® >
g Expiry Date 2018-10-11
€ seven-Parameter Lo} Cloud Server @) >
General Password
O Four-Parameter/Horizontal Adjustment o Predefined Projections Ot >
Advance Password
o Vertical Control Parameter o Vertical Control Parameter >

Vertical Adjustment Parameter Vertical Adjustment Parameter >

Figure3.3-1 Figure3.3-2 Figure3.3-3

11
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Qeo0w 3 % O FFE5 OO0 2k O FFNB7p OO0 3 % 9 B Ef11:38
Coordinate systems L s
& parameters = Ellipsoid Parameter - Projections Parameter
Coordinate System CGCS2000 Ellipsoid Name CGCS2000 Projections Mode Gauss Kruger
Use existing

o > False Northing 0
Local Disk O 1/f

o S False Easting 500000
QR code O

o S Scale Factor 1
Cloud Server O

o Projection Height 0
Predefined Projections O 2

O Vertical Control Parameter > Latitude of Origin O

Vertical Adjustment Parameter >
EES i I T
Figure3.3-4 Figure3.35 Figure3.3-6
Projections Parameter: as shown in Figure®.8e frequentlyused projections mode is Gauss
Kruger, and after connecting to the device the Central Meridian can be acquired automatically via a
presson @ or manually via inputting the exact value. Comnynjections parameters are set up

as followed: False NorthiAg, False Eastifg00000, Scale Factdr Projection Heigh® at low

altitudes and change it as needed at high altitudes, Latitude of G@igin

ITRF Parameter: ITFR is the International EartrerBefe Framework. To enable ITRF
conversion, it needs to choose Conversion type, infhe target of epochnd enable/disable Input

velocity. If enabling Input velocity, it needs to input values for Vx, Vy and Vz as shown irBREgure
7.

DEeH0e 3 % W FF11:39 OO % * W tF1 @ Oec OO0 9 3k W +F11:40

& ITRF Parameter < Seven-Parameter < Four-Pa‘r&?Lest;:;lel-rllctsrizontal

Enable ITRF conversion ( Whether to use ( Whether to use (

Conversion type ITRF2014->ITRF2008 Mode Bursa-Wolf Translate Northing

The target of epoch 2000 AX Translate Easting 0

Input velocity & AY 0 Rotation 0°00'00"
AZ 0 Scale 0
Aa(s) 0 Original Northing 0
AB(s) 0 Original Easting 0
Ay(s) 0 le I IFo-rmtr i sd, Original

Figure3.3-7 Figure3.3-8 Figure3.3-9

12
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SevenrPaameter:as shown in Figure 38 it is used to perform Space rectangular coordinate
transformation within two differentellipsoids. 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 parameteMl/ith these seven parametersby 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 sy3&en
parameter modelncludes seven values

1" three coordinate shiftsHUX, HUIY, HU2), i.e. the difference between the coordinates of

the two coordinate systems

N

2" rotation angles of three coordinate axgba , Hia , Hia ), the XYZ axis of two spatial
rectangular coordinate systems can be recombined by rotating the three coordinate agefemn

to specify the Angle;

3" scaleK i.e.the length ratio of a same line in twepace rectangular coordinate system

realizing scalingsenerallyK is almost equal to 1.

FourParameter/Horizontal Adjustment: as shown in Figure-®.3n general atdast two
known points and four pairs of XY coordinate values in two different space rectangular coordinate
system are required to calculate tfi@ur unknown parameters. With thedeur parameters, byour
parameter equations, the XY coordinate value obanpin one space rectangular coordinate system

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

DeO09 3 * G LF1anf OHEOHOW 3 * W LF1Tm
< Vertical Control Parameter < Vertical Adjustment Parameter
Whether to use ( Whether to use (
A0 ‘ Adjustment Constant 0
Al 0 North Slope(ppm) 0
A2 0 East Slope(ppm) 0
A3 0 Original Northing 0
A4 0 Original Easting 0
A5 0

X0 0

Hgure3.3-10 Hgure3.3-11
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Vertical Control Parameter: GPS elevation system is earth height (ellipsoid height) while
elevation systenusuallyused in survey is normal height. As a result, height measured by GPS needs
to correct to use, and Vertical Control Parametdorghis matching. Set up the parameter as shown
in Figure 3.310.

Vertical Adjustment Parameter: elevation transformation model of Trimble TGO software
includes five parametersAdjustment Constant, North Slope, East Slope, Original Nortuiclg

OriginalEastingas shown in Figure 3.BL.

Geoid Fileas shown in Figure 32, 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 pointss LG Q& | g+ & G2 OFf OdA S KSA
difference. SurPad4.0 imports geoid file (so far suppbi&GF;.SGFF .UGF formats), and select

transformationmode (Bilinear/Quadratic/ Bi Cubic Spline) to obtain accurate height of caiedin

Local Offsets: a known point is required to calculate the local offsets. This parameter is used in
a small range, anitls accuracy is determined by operating range and decreases with the increase of

operating distance.

Qo0 % % Rl Ooec 9 % * O Ef11:44
A Coordinate systems
Geoid File
< L parameters
Whether to use ( o Ellipsoid Parameter
- o Projections Parameter
Mode Bilinear
O Seven-Parameter
Path
o Four-Parameter/Horizontal Adjustment
O Vertical Control Parameter
O Vertical Adjustment Parameter
€ GeoidFile
o Local Offsets
Figure3.3-12 Figure3.3-13

2 RTCMO021~102parameter

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,

14
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the software analyses coordinate parameters from received differential data. In this mode,

LI N YSGSNB R2y QG &dzLJLJ2 NI 3BH3/dz- £ &Sd dzLJ a &aKz
3 CORE@nNcrypt parameter

CORS encrypt parameter is mainly used by CORS merchants, which can bghesed
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] taenter into interface as shown in Figure 3wt® ¢ K S NB Q N.
ways to calibrate: one iBase Point Calibration, with base coordinate before and after station
change to perforncalibration;the other is Marker Point Calibratiowith the coordinates of the

points collected before and after the station change

SOoe0n %k O L4F11:45 : %k O tF1as OO C O 9 %k O LF11:46
<« Calibrate Point Calibrate Point <« Antenna Parameters
Base Point Calibration G Antenna Measured Height(Meter) 1.d
Northing 2563098.47 Antenna I )
Marker Point Calibration Measurement Vertical height
Easting 441632.235
dx 261 Antenna Height
Elevation 67.554 @)
dy 0.845 =
Antenna Type STXS3SX062A
dH -1.466
Latitude
R(mm) H(mm)
Longitude
HL1(mm) HL2(mm)
Altitude
Base
Figure3.4-1 Figure3.4-2 Figure3.4-3

BasePoint Calibration steps as follows:
[ Press[Base Point Calibration] to enter interface as shown in Figur.3.4

b 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 [Aat®amameters] to set antenna

parameters as shown in Figure 34

15
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B Input Antenna Measured Height, set Antenna Measurement Type (Vertical height, Height
to phase center, Slant height, Slant height to altimetayid Antenna Typés automatially selected

according to current connected receivand press [OK] to return taaBePoint Calibration interface.

B Press[Calculate] to check calculation result as shown in Figurel.34ess [Apply] and it
woulddirectly apply the caldation result. If the calculation result is in red font, it mesmamslation
parameter overrangdlongitude difference over 1 degree or latitude difference over 1 degree or
height difference over 1000)n which press [Applhydnd there would pop up a propt as shown in
Figure 3.454 | @ MY IK ANB & A Rdzk £ & SNNEB NH ! LILJXIfress RA@ply]it 2 FF
would jump to Local Offsets interface as shown in Figuré3aidisplay the resulPress return key

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

returns to BasePoint Calibration interface.

Note: BasePoint Calibration only can used in fixed solution.

ooeoe 3 % BrFnnaslOooecO 9 % % W LSRR e N NCEY N ] % % O FF11:49
< Calibrate Point < Local Offsets

Whether to use (
Latitude

Northing -3714.889971
Longitude

Easting 3055.535644
Altitude Prompt

High residuals error! Apply local offsets to Elevation 10042.4283

Antenna Parameters 1.8m,Vertical height current project?

No Apply

Shift dX -3702.098
Shift dY 3070.689

Shift dZ 42.428
Base

Figure3.4-4 Figure3.4-5 Hgure3.4-6

Marker Point Calibration steps as follows:

[ Press [Marker Point Calibration] as shown in Figurer3idput Known Point Coordinates (X,
y, h), and press [Current WGS84 Coordinates] to oloiairent WGS84 coordinateBress[Measure]
to enter interfaceas shown in Figure 38 set Saved Conditioras shown in Figure 39and set

Antenna Parameters, and then press [OK] to acquire current-8439ordinates.

b Press [Calculateds shown in Figure 320 to get calculate result. If the calculation result is

in red font, there would pop up a prompt sagirHigh residuals error! Apply local offsets to current
16
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LINE 2.9@sEs Keturn key upper right and pops up prompt as shown imé=8j411, 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-B4

B t411:50

X & %k W @ E£F11:50 %k O EF11:50

Calibrate Point Record point Saved Conditions

=N
@/ Antenna Parameters Om,Vertical height Solution Limit FIXED
Northi 2563098.4 .
ortning 7| Progress <0/1>Not in Fixed solution! HRMS Limit 0.1
Easting 441632.235 Solution State <27/30>DGNSS VRMS Limit 02
Elevation 10067.554 HRMS 0.05 -
Delay Limit 5
VRMS 0.09
Northing 2563100.284 Point Name 1
. Increment
Latitude
Easting 441632.029
Default Code The same as last point
Longitude Elevation 69.103
: o . Average GPS
N23°09'59.7059
Altitude Latitude Count 1
Longitude E113°25'47.9503"

mm Apply Settings Start (0] 4 Default Configurations OK

Figure 3.47 Figu& 3.4 Fgure 3.49
[+ N+ RSN ] 3k O B EF11:51 % % G B tF1m X % O B tF1:5
& Calibrate Point Calibrate Point
Elevation 67.554 Base Point Calibration
Marker Point Calibration
Latitude
Prompt dx -1.34
Longitude
Whether the calculatl dy -0.319
Altitude applied?
dH -1.634
Shift dX -1.34
Shift dY -0.319
Shift dZ -1.634
EENEET | o x

Figure 3.410 Figwkl3.4 Fgure 3.412

Calibvate 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 softwarEhis function carbe used in the following

situations

1. Whenwith [Use Current Coordinates] the startup mode parameters of base, and the base

have been restarted ats position has been moved, the rover should calibrate point.

17
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2. When the user knows the conversiparameter of the work area, base could be set up at

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

Note: The calibrate point parameters will not refresh the current point coordinates in the
library. When display thecurrent 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 W&5Bcoordinates of the measurement point

are converted to local coordinates by conversion parameters.
3.5 Coordinate point Library

Press [Proje¢t> [Coordinate point Librarjto enter into interfaceasshown in Figur@.5-1.

OoeD e 3 kO BrFnszQ OO e 9 3w W BrFn2j OOCc 09 3k W L1152
& Points Library & New Point &~ Point Edit
Please input name or code a/\ Name Ptq Name Pté
Name  Northing Easting  Elevation Latity Northing Code @
Y P17 2563097.743 441633.765 69.958 N23°09'5!
Easting Photo And Sketch
* Pt6 2563097.909 441633.494 69.660 N23°09'5!
Y P15 2563098.116 441633.019 69.110 N23°09'st Elevation Antenna Measured Height 1.84
Y Ptd 2563098180 441632.420 68.000 NN23°09'S! tod /- Antenna o
ode (&) Measurement Vertical height
* Pt3 2563098.470 441632.235 67.554 N23°09'5¢ S
o Coordinates Type Local Coordinate Antenna Height
Y Pt2 2563098709 441632.162 67.072 N23°09'5!
Pl 2563099.561 441632178 67.056 N23'09'5! oo gine Input point
“ “
Figure3.51 Hgure3.52 Figure3.5-3

The Coordinate point Library is used to uniformly manage all types of coordinate points. It can
input coordinate points used in survey, whigfiers convenient to invoke in Point Stakeout. It can
enter point name or code in the lookup to quickly searchcfmordinate points. It contains Add, Edit,

Details, Import, Delete, Options and Recovery operation.

Press [Addjo enter into interfaceas shown in Figure 32 Coordinate points can be divided
into Local Coordinates and Geodetic Coordinates accordifgdalinate type and Assistant point,
Control point, Input point and Stakeout point accordingPt@pertytype. After selecting Coordinate
type and Property type, input the point nanaad horizontal coordinates (X, y, loy longitude and
latitude coordinaes and codto add a new point.

18
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Select anyoordinate point and press [Edit] as shown in Figure33I6can edit NameQode,
Photo And Sketchnd Antenna Parameters, anatess [OK] to complete editiomputted point can

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

PresgDetails] as shown in Figure 3450 check the point name, code, longitude and latitude

coordinates, horizontal coordinates (X, y, h), point type andothformation.

t NBaad X6 | a &oanpoft délgfe aBdisat opNdds ob poipts.

QoeoH e 3 % W BEFNs3sl OO O 9 bR A ] NSO eOH e bR A ] +411:53
<« Point Details & Points Library < Import File
Title Content Please input name or code @ File Format Cass format(.dat)
Point Name Pt6
Na Latitt 5,0t Namel,[Codel,[Easting] INorthing] [Elevation]
Code * Pt 23°09'5¢
Property type Input point
Latitude N23°09'59.6289" * P Import O 123°09'5¢
Longitude E113°2548.0021" J Pt Delete O e e a
Altitude 69.660 % P Options ) l2soes:
Northing 2563097.909 ] 5
* Pt Recovery () lezogs:
Easting 441633.494 * P2

‘ 2563098.709 ‘ 441632.162 ‘ 67.072 ‘ N23°09'5¢

Elevation 69.660 * Pt

2563099.561 ‘441 632.178‘ 67.056 ‘NZS'DQ'S!

Figure3.54 Figure3.5-5 Fgure3.56

Press [Import] as shown in FiguBes-6, select File FormatProperty type and whether to
Preview and press [OK3elect file path and find the file and press [OK] as shown in Figuiet8.5
preview the data. If the data is correct, then press [OK]to impodrdinates File Format incluels
Measurement data filenot support to previey, Cass format, Geodetic coordinates format, Local
coordinates formatCOT formatNETCAD format and useéefined format(press Format Manage to

create usefdefined format)

Press [Format Manage] to enter @rface as shown in Figure 335 press [New] to enter
interface as shown in Figure 3% input Format name, select Field delimitér @ Spacg and
Extension name (dat, csv, txt), select Custom format description (to select [Point Name] and press
[Add] mears format includes point name), press [OK] to return to interface as shown in Figdre 3.5
8 and created data formats list in it. Press upper left return key to return to interface as shown in

Figure 3.56 and it can see usefefined format in File Format.
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[ NS NCEYN ] % % O FF11:54 SN NN ] % % W FF11:54 SN NN ] % % W FF11:54
< Preview < User-defined format < Custom format
[Point Name] [Code] [Easting] [Northing] No. Formatname Extension name Custom format description
1 441689.119 | 2563139.705
2 441676.412 | 2563142.931 Format name PointName
3 441665.520 | 2563137.992 | || code
4 441655.334 | 2563144.141 Field delimiter Latitude
5 441641.618 | 2563141.016 ) v
Longitude
6 441682.087 | 2563176.121 _
Extension name
Altitude
dat v
Northing
FHgure3.57 Fgure3.58 Fgure3.59

Press [Delete] as shown in Figure-3(to delete one or more pointsslect points by pres
on points or press on Select Aklow, press [Delete] andJH in the popup prompt to delete
selected points. Deleted points can be recovered with [Recovery] as shown in Figide Sdéect
points need to recover and press [Recoveayidthen the selected poirgwould be displayedni

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

% % O sl oo ecow % % O t#F11:55 2 : % % O t#F11:55

Points Library <« Recovery data

Filter Operation

Please input name or code o Name Northing Easting  Elevation Auxiliary Point

O  Name| Northing | Easting |Elevation € Y Pt 2563098.180 441632.420 68.000 N23
Survey Point

(O Y P17 2563007.743 441633765 69.958 N23 © H ps 2563098116 441633019 69110 N2z

Control Point
@ Jr Pt6 2563097.900 441632494 69.660 N23 € Y Pt6 2563097.900 441633.494 69.660 N23

€ % Pt5 2563098116 441633.019 69.110 N23 Input Point

@ s Pta 2563098.180 441632.420 68.000 N23 Calculate Point

() Y Pt3 2563098.470 441632.235 67.554 N23
Stake Point

O % Ptz 2563098709 441632.162 67.072 N23

*It‘.*‘rp
RARAAAAANRA

Screen Point
O Y Pt1 2563099.561 441632178 67.056

T T S

Figure3.510 Figure3.5-11 Figure3.512

Press [Options] as shown in Figure-B% Enabling the point types need to display can filter
those types disabled. It includes point types: Auxiliary PQntSurvey Poirﬁ, Control Poin.,
Input Point‘, Calculate Poin‘, Stake Poir Screen Poirﬁ, Base Poink .
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3.6 File Export
1. Data fileexport

Press [Project)> [File Export}o enter into interfaceas shown in Figure 35 Data file export

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

oQoehH e 3 % W BEFNssl OO0 @ 3k W IZS Y NN NN SN ] 3k W +F11:54
<« Export File User-defined format < Custom format

Select Data Files 20181011_1.PD No. Formatname Extensionname Custom format description

SRS Coe westn = Format name Point Name

File Format Survey point data format(.csv) Code

[Point Name] [Code] [Original Latitude] [Original Field delimiter

Longitude] [Original Altitude] [Station Correction x],
[Station Correction y] [Station Correction h] [Latitude], ’ Vv
L itude],[Altitude],[Ant Height] [Northing], Longitude
[Easting],[Elevation] [Solution State][Calculating
satellites],[Tracking satellites] [PDOP],[HRMS] [VRMS], Extension name
[AGE][Local date] [Local time] [Base ID] [Base Altitude
Latitude],[Base Longitude] [Base Altitude],[Distance to dat v
et Tl L

Latitude

Ref] ion correction][Inclined angle][Proj _
angle] [Correction x],[Correction y][Correction h], Northing
[Target] [Station] [Offset], [Elevation diff ], [Dis to start],

. OWEr INJE OWEL MO

DT RN

Figure3.6-1 Figure3.6-2 Figure3.6-3

It can export in specified format arserdefinedformat. It requiresto select data file and file
format. File Format includes usdefined formats, AutoCAD file format (*.DXF), GoogleE&igh
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.

Userdefined format setting: press [Format Manage] as shown in Figur2,36d press [New]
to set up items as needed as shown in Fegu6 3. Setting up Field delimiter, Extension namagle
format, whether to write File header, and select custom export format content. Select the content
as needed, press [Add] to atlte contentto the Qustom format descriptionpress Peletd to delete
the content of the custom format description one by oRees§OHK to complete the custom export

formatting asshownin Figure 36-4.

Select custom file format to do [Import], [Edit], And [Delete] operations on the file format.
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2. Export RoadCrosssection

PresgExport Road Crossection]to enter into interfaceas shown in Figure3.5. SelecData
Files,File FormatSort Type and Height Diff Type. Press [Export], choose file storage path and input

file name to complete exporExportsettings varies with File Format.

X+ NCESN ] % % G EFsS |l OO C O @ 3 * O EF11:56
< User-defined format < Export File
No. Formatname  Extension name Select Data Files 20181011_1.PD
1 1 dat
Export Road Cross-section (
File Format Hintsoft Format(DH)(.hdm)

[Section station]
[Count] [Offset] [Elevation diff.] [Offset] [Elevation
diff] ......

Sort Type Sort
Height Diff Type Relative to last point
I T
Figure3.6-4 Figure3.6-5

File Format includes Hintsoft Form@&H), TianZhen Format(H), SOUTH CASS<exi&m File
and Haiti.Hinsoft Format needs to s&ort Type and Hght Diff Type. TianZhen Format only needs
to set Sort Type while Haiti only needs to set Height Diff Type. SOUTH CAS®dimsseeds to

set nothing.
Height includes Relative to last point and Relative to road crown.

3.7 Scan

Ly { dzNX I Rta scanicd@rdina Isystghi @R code and configurationAfeer scanning
QR code, as shown in Figure-3,7t can view content. Press [Apply] to apply the data in current

projectwhile press upper left return key to not apply parameters.
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ooeo e 3 % 9 BrFnss @O OC O @ 3 % EF11:58
e Detail Information < Cloud Settings
Work mode Rover Used (
Diff Type RTCM3
Cut-off Angle 5
P |
Record raw data No
Port 0
Data Link Bluetooth Data Link
Connect Status
CORS Server 183.61.109.76:6060
CORS MountPoint blk_RTCM3.2
CORS User test User Group test
CORS Password 1234 Password test
Figure 3.71 Figure 3.8L

3.8 Cloud Settings

Press [Project]> [Cloud Settings], and enable Cloud as shown in Fig@&.3nput Cloud IP
and Port,input user informationand set up upload data setting¥he 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 quickjZdardinate Systemtoordinate
system parameters can be se&t quickly uploadedShared coordinate system parameters in real

time.
3.9 Software Settings

Press [Project}> [Software Settingsp enter into interfaceas shown in Figure @.1. It includes

Antenna Parameters, shortcuts Settings, Record Settings, DisptangSand other settings.

Shortcuts Settingsas shown in Figure @2, set up shortcut key for Points Library, set up
shortcut keys fosavingTopo Point, Control Point, Quick Point, Auto Point, Corner Point, Tilt Point
and Tower Pointset up shortcutkeys 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 Poinfl{&)Point 6) and Tower poin{7). It can

customize the shortcut key as needed.
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SurPad b g

e

s RN NN+ N ]

3 %

Software Settings

shortcuts Settings

Topo Point Settings

Control Point

settings

Quick Point Settings

Auto Point Settings

Corner Point

Settings

Stop & Go Point Settings

Fgure3.9-1

@ k1158

$ BN NCHS N ] % %
shortcuts Settings

Points Library

Topo Point
Control Point
Quick Point
Auto Point
Corner Point

Tilt Point

Tower ioim 7

Figure3.9-2

@ k1159

Not Used

5

6

DHOEO% 3 % @ k1159

Software Settings

Topo Point Settings
Control Point settings
Quick Point Settings
Auto Point Settings
Corner Point Settings
Stop & Go Point Settings

Tilt Point Settings

Figure3.9-3

Record Settingsas shown in Figure 3.3, it can respectively set up storag®ndition and

record options forTopo Point(as shown irFgure 39-4), Control Point, Quick Point, Auto Point,

Corner PointStop & Go Poinand Tilt Point, which also can use the default configuration.

System Settings: as shown in Figuréd, it can seup Distance Unit, Angle Format, Mileage

Format, Languagf ext encoding@ndwhether Voice broadcasts needed.

Display Settings: as shown in Figur8-8, it sets up the display status of coordinate points in

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

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

P ECES N

3 %

@ F12:00

2hoen e 3 %

a FF12:00

Solution Limit

HRMS Limit

VRMS Limit

PDOP Limit

Delay Limit

Point Name
Increment

Default Code

Average GPS

Topo Point

FIXED

0.05

0.1

3.0

1

The same as last point

Default Conﬁgurations?
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Figure3.9-4

Software Settings

Distance Unit
Angle Format
Station Format
Language

Text encoding
Voice broadcast

CAD Background
color

Figure3.9-5

Meter

dd°mm'ss.ssss”

0.000

English

EUC_KR

White

3 % @ F4i12:00

Software Settings
Voice broadcast €
CAD Background White
color
Display Content Point Name
Display Type Last (0 to 100) Points
Last (0 to 100) Points 100

Screen orientation Vertical screen

Full screen display o
Google Map Display (o]
Figure3.9-6



@Eeaelectrun SurPad » g i

3.10 Software About

Software About as shown inFgure 310-1 includes three functionsSoftware activation,

Feedback and ChethtestVersion.

SRS NN J 3 * B FF12:01 3 BFF1201 O T OHC O 3 @ FF1z:0

& About Software Software activation < Offline activation

Activation ID 861097030703262 Enter registration code

copy ‘

SurPad For Android V4.0.20181008 Expiration date  2999-1-1(Limit the use of China) 1 2 3 A B
Guangzhou Geoelectron Sci and Technology
Company
4 5 6 Cc D

Software activation Authorization code activation 7 8 9 E F
Feedback 0 backspace
Online activation

Check Latest Version

Offline activation
SurPad Copyright ©

2016-2018 SurPad. All Rights Reserved —
Figure3.10-1 Figure3.10-2 Fgure3.10-3

3 % “d B £F11:27

$ NS NCES N ] 3 % FH12:01

Feedback

Feedback content
eedback conten Software Update

New version found. Update now?

Cancel Ignore this version Details
Contact and contact mode

Appendix:

Fgure3.104 Fgure3.105

Software activation: press [Software activatido]enter interfaceas shown in Figurg.10-2.
¢ KSNBEQNXB Y A attivéite Gniine actévatiénzand iD#line activation/hen with internet,
it can use online activation while without it can use offline activation. As shown in Figur8,3.10
input regidration code and press [Activate] to complete offline activatidRegistration 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 shroin Figure 3.0-4, 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: m®[Check Latest Version] to check if current software in latest version.
If there is a new version, there would pop up Software update proagpshown in Figure 3.1%)
and pressDetailg to update software. If there is no new version, there would noficé Q &atesii K S

version.
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Chapter 4 Device

4.1 Communication

Press [Devicet[Communicationfo enter into interfaceas shown in Figure 41 Setup Device
Type selectCommunication Mod, and presg§Connec{ to complete the device connectiolVhen

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

oQoehw 3 & W BFF200Q OOCOH® B Al BTzl OO GO W@ 3 & W B FF2:04
<« Communication <« Communication <« Communication
Device Type RTK Device Type Total Station Device Type RTK
Communication Bluetooth Make Stonex Communication Bluetooth
Mode Mode
Model R1+
4 4 $322880313114 50:33:8B:67:38:2D
Communication Bluetooth
1052802010003 C8:FD:19:0E:A7:15 Mode DESKTOP-XJGDB 00:28:F8:5D:F2:09
irxon 20:17:05:23:05:52 LAPTOP-1AHAKJ1R ) ,00:E1:8C:BF:8B:F4
I\
$1011601010013 C8:FD:19:1C:66:39 a 4 MaQL ' _ 00:15:83:3D:0A:71
Searching...
G1011601030001 D4:F5:13:FB:B7:D7 G1052802010003 C8:FD:19:0E:A7:15 SYOHUB-51ed 22:22:EE:20:03:4F
9702281710005 50:33:8B:DA:98:06 irxon 20:17:05:23:05:52 {IKFH 94:87:E0:EB:3C:60
Fast e Fast
connection connection
Figure4.1-1 Figure4.1-2 Figure4.1-3

Device Type: RTK, M5,ulo, South(S82T/S86Thternal GP%only display this option when
device has internal Glp&ndTotal Statim.

The following is introduction of communication mode with connection to RTK and Total Station.
RTK Communication Mode: Bluetooth, WIFI and defatal Station Communication Mode:

Bluetooth and Serial Port, with interface as shown in Figur€4.1

(1) Bluetoothconnection

Select [Bluetooth] and press [Search] as showrRgare 4.13. Ifthe Bluetooth of device need
to connect is displayed ifBluetooth Devicelist", you campress[Sop] to stop searcing. ®lect the
device Buetooth needs to connecind press[Connec}. When therepops upmatching dialog box,
press[Pair] toconnect.[Fastconnection] is to search thBluetoothsignal arouncindautomatically

connect to the one withargestsignal intensityBluetooth communication mode ofotal Station is

the same with that of RTK

(2) WIFIconnection
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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 hame to connect to the
device WIF&and press [Connect] to complete connection as shown in Figuré.fFhst connection]

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

(3) erial Port

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

handheld and device with data cablset up Port and Baydand press [Connect] to complete
connection as shown iRigure 4.15.

oQoehw %k W BFF205Q DOEOH W B Al FTF2o5Q OO O W 3 % G B F#2:05
<« Communication <« Communication <« Communication
Device Type RTK Device Type Total Station Device Type RTK
Communication WIFI Make Stonex Communication Demo
Mode Mode
Model R1+ G s
5322880313114 50:33:8B:67:38:2D Latitude
Communication Bluetooth
Mode
Longitude
Altitude
4 4
G1052802010003 C8:FD:19:0E:A7:15
irxon 20:17:05:23:05:52 random (
Fast
Figured.1-4 Figured.1-5 Figure4.1-6
(4) Demo

With Device Type of RTK, select [Demslshown in Figure 4-8, set upStart 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 [Devicep[Rover]to enter into interface As shownn Figure 4.21, 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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<~ Rover mode settings

Cut angle

Record raw data

Data Link

Connect Mode

Name
User

Password

Stop

Bluetooth Data Link

NTRIP

192.168.21.54(7079)

advanced Apply

Figure4.2-1

3 kW

GPS

GLONASS

BEIDOU

Galileo

SBAS

F42:06

Figure4.2-2

Cut angle: The angle between the connection line between satellite and receiver and the
horizon. The receiver does not receive satedliteat are belowthe elevation maskValue range: -0

45€ .
RSO2NR NI ¢

in Pointsurveyinterface.

RFGI Y

GgKSY AUQ&

S dt @ostdifidrantiah ppintO I Yy )

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

Data Link

1. None: no differential signal tsansmitted.

2. RTK Network: transmit differential signal througfiK 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 though internal radio.

4. External Radiotransmit differential signal through large radio connected with receiver.

5. Bf dzS{G 22 (K

51 G

insert SIM card to transmit data.

[AY1lY

GNF yavYad

RAFFSNBYUGAL

Select appropriate ata link mode, and when set up successfulhyer can receive differential

signals from thébase Ifinternal radio mode is used, the frequency and protoseltings ofrover

and base must be consistent.
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Advanced as shown in Figure 42 it includes 5 atellite systems, namely GPS, GLONASS,
BEIDOUGalileo ¢nly 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 Netwiarlenter into interfaceas shown in Figure 4.21L It needs to
set up ConnedDptions WIFI Settings or APN Settin@ORS Settings and MountPoint Settings.

Connect Options needs to set up Connect Model, GGA upload intervals (defaults to 5 s, can be
userdefined), whether to Automatically connect to network (when enable, receiver would
automatically connect to the Internet ongmweredon), Network systemAuto, GSMandCDMA1¥,
Network mode (WIFI or GPR&lecting WIFI would appear WIFI Settings and selecting GPRS would
appear APN Settinysind whether to use Network RelaZonnectMode option details are as

follows:

TCP: transmission control protocol. It asconnectiororiented, reliable, byte flowbased

transmission communication protocol.
NTRIP: standard network transmission differential mode, commonly used in CORS networks.
Custom user-defined.

ZHD: differential transmission mode of HFARGET network, witi needs to set group number

and subgroup number.

HUACEdifferential transmission mode of CHC network.

Doen e 3 * W A Fr214 Doen e 3 kW @ FF214
< Rover mode settings = CORS server manager

Connect Mode NTRIP No. Name IP Port User Password

GGA Upload s

Interval(s)

Automatically connect to network (

Network mode WIFI

Network Relay o

WIFI hotspot

Password

o o oo

Figure4.2.1-1 Figure4.2.1-2
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WIFISettings requires receiver with WIFI function. Pi++*$0 search WIFI, select WIFI hotspot

and input password to connect WIFI.

QORS 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'sd0ORS a
you need to enter the password for that account. In addition, you can ***ssn the right to

customize information about the CORS server.

MountPoint Settingsieeds to press [Get Access Pomtld enable Automatically connect to

network so that itcan choose rover access point in the MountPdisit (Qenerally access point

defaults to base receiver number).

When everything is set up for rover, press [Appdygompleterover receivemnetwork data link

setting.
4.2.2 Rover -Internal Radio

Select Data Link as [Internal RadmEnter into interfaceas shown in Figure 4.22 It needs
to set Channel, Frequency and ProtocGhannel 17 is fixed channels, whose frequency is
unchangeable; Channel 8 is uslafined channel, whose frequency che set as needed. Radio

Protocol includeSATEIPCCEOT(#SK)PCCEOTGMSKand Trim Talk 4509).

OOeH e 3 &k W @ T42:20 OOeH e 3 &k W B F42:20

<« Rover mode settings <« Rover mode settings

Cut angle 5 Cut angle 5

Record raw data o Record raw data o

Data Link Internal Radio Data Link External Radio

Channel 3 Baud Rate 38400

Frequency

Protocol TrimTalk 450S(T)

Figure4.2.2-1 Figured4.2.3-1
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4.2 .3 Rover -External Radio

Select Data Link as [External Ratliog¢nter into interfaceas shown in Figure 4.213 It needs

to set Baud Rate, which defaults to 38400.

4.2.4 Rover-Bluetooth Data Link

& Rover mode settings

Cut angle 5
Record raw data o}
Data Link Bluetooth Data Link
Connect Mode NTRIP
i)
i)
Name 122.13.16.137(6070)
User tesSt
Password
MountPoint 1000_RTCM32
Start advanced Apply
Figure 4.2.4

Select Data Link as [Bluetooth Data Liokgnter into interfaceas shown in Figure 4.24 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 acces$setinternet.
4.3 Base mode

Press [Devicep [Baselo enter into interfaceas shown in Figure 4B set up all parameters
and press [Apply] to set receiver as bd$esceiver does not open in base mode, its base parameters
can be modified and receivean be set to be basé# receiver opens in base mogécan stop base

and then set base parameters.

Base mode settingacludeBase 1D, Start Up Mode, Diff Mode, Base Startup, Record raw data

and Data Link. Thiellowing introducessarious parametesettings.
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ooeo s 3 W @ F2:22 [+ NCES N ] 3 * W TF2:24

& Base mode settings € Base Coordinates Settings

Base ID 01 ® @

Start Up Mode Use Current Coordinates Coordinates Type Geodetic Coordinate

Diff Mode RTCM3 Latitude

Base startup o Longitude E0°00'00"
Altitude 0

Record raw data o

1.8m,Vertical height
Data Link None Antenna Parameters m,Vertical heigl

o

Figure4.3-1 Figure4.3-2

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

Input Base Coordinates.

a) Use Current Coordinates: base uses W8&Soordinate of current point as base

coordinates.

b) Input Base Coordinates: user determines base coordinate.-tlefered base coordinate
cannot be too different from the exa®WWGS84 coordinate of current point, otherwise the

base station cannot work normull

Press [Input Base Coordinates] as shown in Figur2,4ase coordinate can be selected
from points library, or acquired current GPS coordinate, or input manurRigss [Antenna

Parameters], select Antenna Measurement Type and input Antenna Measured lteight

obtainantenna height.

Differential Mode: includeRTCM2RTCM3CMRCMRPLU®GPSNdRTCM32

Data Link: set up current data link, including None, Rat@ork, 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 sigh#éhrough 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 extaha)

and rover receives differential signal from any way as needed.

Select appropriate data link mode, and when set up successfully, rover can receive differential
sigrals 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 83set up Cut angle, PDOP limit, Delay Start and Satellite
systems.
Cut angle: The angle betweehet 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 valug, the better the

satellitesdistribute. When it isless than 3it is inthe ideal state

Satellite systems: it includes 6 satellite systems, namely GPS, GLONASS, BEIDOU, Galileo (onl
displays when receiver supports), SBAS abdrd. It can select whether to receigggnal from
corresponding systems as needé¢hand, the satellite communication band with frequency range

from 0.39 to 1.55GHz, is often called 1.5GHz band.

DOe0e 3 Kk W B FH2:22

Advanced settings

Cut angle 5
PDOP limit 3.5

Delay Start(s) 60

GPS

a
GLONASS a
a

BEIDOU

Galileo o
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Fgure4.33

4.3.1 Base-RTK Network

Select Data Link as RTK Networlenter into interfaceas iown in Figure 48.1-1. It needs to
set up ConnecdDptions WIFI Settings oAPN Settingand 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 gpoeeredon), Network

mode (WIFI or GPRS) and Network syst&onnect Mode option details aies follows:
NTRIP: standard network transmission differential mode, commonly used in CORS networks.

Custom user-defined.

ZHD: differential transmission mode oFFARGET network, which needs to set group number

and subgroup number.

HUACE: differential tramission mode of CHC network.

X+ NcEs N | 3 * O B F2:24 C 3 & & FHF2:25

<« Base mode settings CORS server manager

No. Name IP Port
WIFI hotspot

Password

Name Custom
P 122.13.16.137
Port 6060

Base access point 861097030703262

Password pass

RN DI

Figure4.3.1-1 Figure4.3.1-2

WIFI Settings requires receiver with WIFI function. P*++#&® search WIFI, select WIFI hotspot

and input passwordif 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 g***sen 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 Networlenter into interfaceas shown in Figure 4.32 It needs to
set Channel, Frequency, Protocol and Pov@rannel 17 is fixed channels, whose frequency is
unchangeable; Channel 8 is uslfined channel, whose frequey can be set as needed. Radio
Protocol includeSATEIPCEEOT (ESK)PCCEOTGMSKand TrimTalk 4509). 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 poweand high power consumption lead to long operating distance.

oOoeon e 3 % & 2 F2:27

Qoo P AW BFr27 QOO E O 3 kW B F2:27

— Base mode settings

— Base mode settings <« Base mode settings

Base startup

Base ID o1
Record rew data 2 Start Up Mode Use Current Coordinates Name Custom
Data Link Internal Radio "
Diff Mode RTCM3 P 122.13.16.137
Channel 3 Base startup (o) Port 6060
Frequen
quency Record raw data o) Base access point 861097030703262
Protocol TrimTalk 450S(T)
Data Link External Radio Password pass
Power High
Baud Rate 38400
Note: When Base station power is set to Low or 500mW &
below, RTK range will be reduced! Baud Rate 38400
advanced Apply advanced Apply advanced Apply
Figure4.3.2-1 Figure4.3.3-1 Hgure4.3.41

4 3.3 Base-External Radio

Select Data Link as [External Ratliognter into interfaceas shown in Figure 4.31 It needs

to set Baud Rate, which defaults to 38400.

4.3.4 Base-Dual

Select Data Link as [External Rathadnter into interfaceas shown in Figure 4.34 Dualdata
link means base transmits differentiafjsal simultaneously through network and external radie
setup method is thesameas BaseRTKNetwork and Bas&xternal 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 [Devicep [Stdic] to enter into interfaceas shown in Figure 4k1. Static mode settings
includeOptions Settings and Antenna Parametérke following introduces all parameter settings

in detail.

ODeH e 3k W F2:28

B FF2:28

< Static mode settings

Point name AAAAD1
PDOP limit 35

Connection progress
Cut angle 0

Set Glonass satellite
Collection Interval 1HZ used[ENABLE]...Completed

CANCEL
Auto Record Static Data (
Antenna Measured Height 0.025
Figured.4-1 Figured.4-2

Options Settings

5

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 idethlestate.

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 asifinn of a data per second, 5SHZ represents

that the acquisition of five data per secorih represents thatwo seconds to collect a data, and so

on.

Auto record static data: Ik (G Qa ,Setdiverfwll Btart recording automatically when it is
powered on and receiving satellites signalj Iti Q& Rduddedtd sfaR recording static data

manually after receiver is powered on.
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Antenna Parameters
Antenna Measured Height: height of tmeeasured point above ground.

Antenna Height: vertical heig(tt) from the phase center of the antenna ¢gpound

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 gratsd,

measurenent mode isUpright height from device bottm. 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 helgtit:

If the measured height is the slant height (s) from the rubber ring to thmurgt, its
measurementmode is Slant heightom measuring line Antenna heighth = sqgrt (s2 R?)-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 thaltimetry piece to the ground, and with the known radius of altimetry piBge

its measurement mode is Slant height from Altimetry piece. Antenna hdighsqgrt (S?- Rc?)+b.

Antenna height is usually defined as the vertical distance from the phadercaf antenna to
measuring point. Since it cannot be directly measured, it is usually calculated by other measurement
methods. The antenna height can be obtained ibputting measured height andselecting

measurement mode
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After setting all parameters istatic mode setting, press [apply] s&@treceiver to static mode.
advanced

Satellite systems: it includes 5 satellite systems, namely GPS, GLONASS, BEIDOU, Galileo (onl
displays when receiver supports) and SBAS. It can select whether to receive fiigmal

corresponding systems as needed.

SBAS: Widarea differential augmentation system (satellibased augmentation system). The
navigation satellites are detected by a large number of widely distributed differential stations and
the acquired raw data isent to console. And then console calcelab acquirevarious satellite
positioning correctionnformation and sent to the GEO satellitbsough theupload station Finally,
GEO satellites will send the correctiomformation to users,which facilitatesto improve the

positioning accuracy.

After setting all parameters in static mode setting, press [apply] as shown in Figt2eaisat

receiver to static mode.

4.5 Work Mode Status

Work Mode Status can vieaperationinformation and status oflata linkselected by current
receiver.PresgDevice]- > Work Mode Statu$to enter into interfaceas shown irHgure 4.51. It
dividesinto two parts:Working Information and Work Mode Status Working Informationt can
view thedetailed informationof data Ink, such as IP paftih Work Mode Statu# canset up current
data link.In None data link andSatic modeit can only viewwWorking Information The following

introduces work mode statuses of different working modes in detail.

When data link of base or rover is sstRTKNetwork, Work Mode Statuss shown inFgure
4.52. [Connectim]: connect datalink; [Disconnet]: disconnect datdink; [Restar}: reinitialize

network module;[Refresl: refresh current data linktatus
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[+ R+ NCHN | % * W BFFas OO ® 3k W HFras G @ %k B FFa42
< Rover-RTK Network < Rover-RTK Network < Rover-Internal Radio
Working Information Work Mode Status Working Information Work Mode Status Working Information Work Mode Status
Cut angle 5 Signal Level Radio Status Radio OK.
Record raw data No Network Status GPRS power off
Connection Mode CORS
APN Name cmnet
APN Accounts
CORS Server 122.13.16.137:6060
CORS Access Point RTCM30
o ) detection
Figure4.5-1 Figure4.5-2 FHgure4.5-3

When data link of base or rover is set as Internal Radio, Work Mode Status is shown in Figure
4.53. [Channel detectioh detect the signal strength of current frequencyRestart]: reinitialize

radio module; [Refresh]: refresh currenadio status.

For dannel detection resultif it comes out as shown in Figure 45it means the device
connected has no channel detection functiohjticomes out as shown in Figure 465it means
detection successe which red stands for strong signal {95dBm), orange stands for weak signal
(-95dBm~ -105dBm),and green stands fono signal {) -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.

R+ ECE % H TF42:56

Rover-Internal Radio

Working Information Work Mode Status Working Information Work Mode Status
Radio Status Radio OK. [441.000000] -109.625dBm(No signal)
Channel detection [442.000000] -108.500dBm(No signal)
[443.000000] -110.375dBm(No signal)
Type Default frequency
[444.000000] -108.875dBm(No signal)
Note: the antenna must be
connected to this function [445.000000]
Crincel [446.000000] -108.875dBm(No signal)
[447.000000] -109.375dBm(No signal)
[447.000000] -109.000dBm (No signal)
Channel Channel
q Restart n Restart
detection detection
Figured.5-4 Figure4.5-5 Figure4.5-6
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When data link of base or rover is setEadernal Radiowork Mode Status is shown in Figure
4.57.

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]: rennect network.

When data link of base is set as Dual, Work Mode Status is shown in Fig@réCbBnection]:
connect data link; [Disconnect]: disconnect data link; [Restart]: reinitialize network module;

[Refresh]: refresh current data link status.

oocecose R A B F*Fa35 R i FTFam ] © @ 3k O B FF445
<« Rover-External Radio € Rover-Bluetooth Data Link Base-Dual
Cut angle 5 Working Information Work Mode Status Working Information Work Mode Status
Record raw data No Connect Mode NTRIP Signal Level
Network Status GPRS power off
External Port Baud Rate 38400
Name 192.168.21.54(7079)
User
GPS Enable Yes
DeiDou Enable Yes Password
GLONASS Enable Yes
GALILEO Enable No MountPoint RTCM23
SBAS Enable No
Stop Connect Restart
Figure4.5-7 Figure4.5-8 Figure4.59

4.6 Configurations

Press [Device} [Configurationsto enter into interfaceas shown in Figure 45 In the list
RA a LJ I &corighi@tiorOsstQnhich 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 @ew configuration set.
Press [Import] to import configuration set file in *.dermat.
Select one configuration set of work mode and press [Apply] to apply the configuration set.
Press [Details] as shown in Figure-2.® view the specific settings ftis configuration set.

Press [QR code] as shown in Figure3té 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 Configuratidefauked configuation set

cannot be deleted.

3 * W B Fara46 ol 3 * B TFa:46 3 * B FFa49
Preset Configurations Information
Name Type Configure Content
Base_External_Radio_38400 Base Work mode Base
Rover_internal_Radio_8 Rover Start Up Mode Single Point
Base_Internal_Radio_8 Base Base ID 1
PDOP Limit 3.50
PDOP Limit 60s
Automatically start when power on Yes
Diff Type RTCM32
Cut-off Angle 5
Cancel Save
CICICCTE T
Figure4.6-1 Figure 4.e2 Figure4.6-3

4.7 Information

Press [Devicep [Information]to enter into interfaceas shown in Figuré.7-1. When handheld
connects to receiver, it can read receiver information, including Device information, Network info,

Radio info and Other information.

3k G TF4:49 3 O T4F4:50

Device Information Device Setting

Serial 861097030703262

Solution Mode Normal Mode
Model Stonex S3l1
Tilt Survey Disable
Hardware Version S$311-v1.30
BIOS Version 1.05 Enable Voice a
Firmware Version 0.22.170721 Enable WIFI (
GNSS Firmware Version OM7MR0400RN0O000
Base Coordinates Change Prompt
GNSS Serial BMGX18020299Y g P (
0S Version 1.09
MCU Version 1.07
Device : N
In a"m N!twork I"fo Radlo Info “ “
Figured.7-1 Figure4.8-1

4.8 Device Setting

Press [Devicep [Device Settingp enter into interfaceas shown in Figure 4B

42



@Eenelectrun SurPad » g i

Solution Modefor NovatelOEMboard, it divides into Normal Mode, Strict Mode and Extra

Safe ModeUnder special environment, using Strict Mode can improve ridiialof solution.
Tilt Survey: set whether to use tilt survey and sele@ubble or Pole Tilt Correction.
Enable Voice: set whethép use voice prompt for stakeout
Enable WIFI: set whether to open WIFI connects to receiver.

Base Coordinates Change Prdnget whether to prompt surveyor when base changes.
4.9 Calibrate Sensor

Press [Device]> [Calibrate Sensor] to enter into operation main interface. Main interface
includes thregfunction keys, namely-Bubble, Magnetic step and Magnetic Declinatidhneeds
four steps to perform magnetic north aration, and the following introduceghe operation in

detail.

3 & O B F#4:51 3 * & B F44:56

Magnetic
Declination

Magnetic

E-Bubble Declination

Magnetic step E-Bubble Magnetic step

Inclination Angle Inclination Angle
Azimuth Azimuth
Figure4.9-1 Figure4.9-2

1. Open Pole Tilt Correction

Press [Devicep [DeviceSetting], select [Pole Tilt Correction] in Tilt Survey, and pregstd

open it
2. EBubble

[ Press [FBubble] to enter into EBubble calibration interface as shown in Figure-4.9
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b Center the bubbl®n theretractable poleand press [Calibrate]-ubble and bubblen the
retractable poleare in center at the same time andBtibble is shown in green as shown in Figure
4.92.

3. Magnetic stepcalibration

Press [Magnetic step] as shown in Figure3..9

N

1" Record Horizontal datanstall thedevice on retractable pole as shown in Screen (align
the retractable pole with the red point on device connectd?yess [ldrizonta] and rotate the
device withretractable poleasaxis (o limit to rotation direction). Rotationspeedshould ke not
more than 15/s, taking more than 30 secondsr one rotation. When data has been collected,
receiver will beep. The horizontal data recording processshown as Figuré.9-4. After the

horizontal data recordings shown as Figuré.9-5.

2" Recordvertical data install the device on retractablpole andnotice thatthe limited
block should be stuck in the groove of RiEIKShown in Figure 4@ Afterinstallation press [\értical],
androtate the device with retractable pole as axis 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 beefI.he vertical data recording processd result areshownin Figure4.9-

7 and Figure 4:8.

[ ] 3 % & B Fgas7| €& ® T B TF457 | @ @ g B Fass

Magnetic Magnetic

E-Bubble Magnetic step LS s E-Bubble Magnetic step [RSpc-aua E-Bubble Magnetic step [Sir-av

Declination

() Vertical O Vertical &) Vertical

&) Horizontal ) Horizontal (O Horizontal

= D S —
Figure4.9-3 Fgure4.94 Figure4.9-5
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