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Preface

Introduction

Welcome to the PRECISE X GNSS receiver. This introduction describes how to use this
product.

Tips for Safe Uses

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

Warning
A The contents here are generally very important as the wrong operation may
damage the machine. This can lead to the loss of data, or even 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. Zhuhai Precise Technology Co., Ltd. assumes no responsibility if you fail
to operate the product according to the instructions or operate wrongly due to
misunderstanding the instructions.

Precise is committed to constantly perfecting product functions and performance,
improving service quality and reserves the rights to change these operating instructions
without notice.

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

Technology and Service

If you have any technical issues, please call technical support for help, we will answer your
question.
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Chapter 1

Overview

This chapter contains:
Software Introduction
Software interface

Software installation and uninstallation
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1.1 Software Introduction

xField software for Android is a collection GNSS integrates equipment control, location data
collection, measurement, layout, road design layout and other functions GNSS measuring
device data acquisition control software. The software has convenient operation process,
humanized graphic interaction and professional measurement functions. This book mainly
introduces the actual basic operating procedures and the menu functions of the xField
software.

The xField main menu has four options: [Project] , [Device] , [Measurement] , and
[Tools] .

[Project] is mainly used to operate engineering projects. The main menus include project
management, coordinate system, point management, line management, base station
translation calibration, etc. A new project file is created in the project management.
Coordinate parameters can be set in the coordinate system. Points collected during the
measurement process can be viewed in the point management.

[Device] is mainly used to set the working mode of the Receiver and view the Receiver
information after connecting to the Receiver. The main menus include communication
settings, rover station settings, base station settings, static settings, etc. After successfully
connecting the device via Bluetooth or WIFI in the communication connection, after
selecting the base station, rover station or static station working mode, you can view the
positioning status of the device in positioning. If you want to calibrate the device, you can
first turn on the tilt measurement in the device settings, and then you can calibrate the
operation in the tilt calibration.

[Measurement] The main menu includes point measurement, CAD surveying, CAD
stakeout, point stakeout, line stakeout, site elevation control, survey area setting, etc,, try to
include various functions required for engineering surveying.

[Tools] contains various calculation methods. The main functions include calculator,
angle transformation, coordinate conversion, Grid to Ground, geometric calculation, post-
measurement calibration, etc.

1.2 Software interface

Startup interface: On an Android device, run this software. If there is an existing project, it
will directly enter the main interface, as shown in Figure 1.2-1, swiping left in sequence will
enter the next navigation menu interface.

Main interface title bar:

The title bar mainly displays the project name of the currently opened project, the solution
status after connecting to the device, and some shortcut functions.

E : About the software. Click to enter as shown in Figure 1.2-2. In the interface
shown, you can view software copyright information, upgrade software, register and activate
software, and provide feedback on your use of the software.
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.4

emeion - Communication settings. Click to enter as shown in Figure 1.2-3 The interface
shown can connect to the Receiver.

= Hot conected € About

20241204video
Brand PRECISE »
\< Model RTK >
Connection Rover Base Freld
G ti WiFi
T Q xField_V1.0.20.241210 onnection >
I Available WiF ,_gg, @
Static Radio Setting RePasition 1002616210002 00:d6:chOeca:8d
Check Update No Update »
60 ?0 @ Software Activation info »
Device Activation Paosition Device Setting Feedback >

Information

—_— -]
¥ 7
Device Info IMU Calibration WebUI

= A & W7}
I recise Technoloc (
Profect Devics ki) Tools Zhuhai Precise Technology Co., Ltd Search Fast Connect Connect

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

K23

: Satellite status. After the device is successfully connected, click this icon to
enter the status shown in Figure 1.2-4. The interface shown above can be used to view the
current positioning information. Click [Base Station Information] above, as shown in
Figure 1.2-5., you can view the base station information, click [Save] to save the current
base station coordinates. Click [Satellite Star Map] above, as shown in Figure 1.2-6, you
can view the reference position information of the satellite. Different colors represent
different satellite systems. The circle in the upper left corner indicates the satellite system
represented by each color. Click [Satellite List] below, as shown in Figure 1.2-7. As shown
in the figure, it displays the satellite number, satellite system, L1\L2\L5 signal-to-noise ratio,
altitude angle, azimuth angle, locking status and other information of each currently
searched satellite. Click (EHEEEEND in Figure 1.2-8. As shown, you can enter the current
constellation switch state.

°

Rover

: Rover station settings. As shown in Figure 1.2-9. Click this button to go directly
to the rover station settings.
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< Position Information ¢ Position Information

DETAIL BASE SAT MAP  SAT INFO DETAIL BASE  SAT MAP  SAT INFO
Age:2.0 PDOP:1.0 % Jors %
Lat 30.29255343 Base Dist.

Base ID:1 Rover
Lon 120.11284286

Lat 30.29251151
Alt 16.0139

Lon 120.11284806
North 3352549 7746 Al 17,8785
East 510855.7140

North 3352545.1286
Elev 16.0139

East 510856.2189
Satellite Used:G6+R6+C194+E7+S0+J0+10/38

6Ps 6 BeiDou: 19 Antenna Parameter Save
Figure 1.2-4 Figure 1.2-5

& Position Information

DETAIL

Satellites System

BASE

= o ow &

50
0 '
0
U l
0
E4 EN €3

G10 G283 Ré
B Lyen B Las2 [ LSies

SAT MAP

Il

SAT INFO

GPS
BeiDou
SBAS

IRNSS

ca €16 C33 cC4a2

Figure 1.2-6

& Position Information < Satellites System € Rover

DETAIL BASE SAT MAP  SAT INFO
L1/B1 50 2/B2 L5/B3 51
Azi. 258.0 A.mqie 770 Status Yes
L1/B1 45 L2/B2 42 L5/B3 0

Elev.
Azi. 66.0 Angle 400 Status Yes
L1/B1 44 L5/B3 51
Azi. 165.0 Status Yes
L1/B1 46 L5/B3 51
Azl 115.0 Status Yes
L1/B1 43 2/B2 L5/B3 48
Azi. 261.0 »-'.mgie 440 Status Yes
L1/B1 48 L2/B2 46 L5/B3 49
Elev.
Azi. 332.0 Angle 510 Status Yes
L1/B1 48 L2/BZ 46 L5/B3 0
Elev.
Figure 1.2-7

Basic Information
GPS ®
Cutoff Angle 5
GLONASS °
Enable PPK
BeiDou ]
Datalink Setting
Galileo
L Datalink Receiver Intemet >
SBAS
Connect Mode NTRIP >
QZss -
CORS Setting =y
IRNSS P
BeiDou PPP Port 0
Galileo PPP User P1002616210002
Cutoff Angle 5% Password
GGA Upload Interval(s) 5 )
Figure 1.2-8 Figure 1.2-9

1.3 Software installation and uninstallation

Installation process:

1.Download the Android xField software installer (*.apk).

2.Installation method: Copy the xField software installation program to the controller. In
controller find the software installation program in the device ‘the controller agent. Click the
installation program and the installation dialog box pops up. Click [Install] A dialog box
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for the preferred installation location will pop up. After a while, the installation completion
dialog box will pop up, as shown Click "Finish” to return to the device desktop, click
[Open] Run the xField software.

Uninstallation process:

Uninstall method 1: Long press the software icon on the desktop and drag it [uninstall] In
the option box, as shown in Figure 1.3-5.A dialog box will pop up asking whether to
uninstall, as shown in Figure 1.3-6. Click "OK". Complete software uninstallation.

&«  Appinfo Q
xField
2 o A
OPEN UNINSTALL FORCE STOP

Notifications xField
~0 notifications per week Do you want to uninstall this app?

Permissions CANCEL OK
Camera, Files and media, and Location

Storage & cache
403 MB used in internal storage

Mobile data & Wi-Fi

No data used

Advanced
Battery, Open by default, Advanced, Store

Figure 1.3-5 Figure 1.3-6
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Chapter 2

Quick start

This chapter contains:

GNSS receiver connection
Set a new project
Localization

Set Base station

Set Rover station

Survey and Stake out
Export data
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2.1 GNSS receiver connection

2.1.1 Open the xField on handheld controller, Tap Device and tap communication

. » % -
Ts % invalid H131.498
Rover 0/4 Age0.0 V:61.794  go3
20240410
E— — =2
¥
2 - | - ;K
B
Connection Rover Base
Static Radio Setting RePosition
; @
DQ o
Device Position Device Setting
Activation Information

(!
Survey

It can be connected to WIFI or Bluetooth.
If you connected to another GNSS receiver before, please tap “Stop” first.

Project Device

Manufacturer

Other
Model RTK
Connection WIFI
Available WIFI
P1002616210001 00:d6:ch:0e:ca:ch
zhiyu-internet 90:76:9f:6e:5d:ac
zhiyu-internet 90:76:9f:6e:5d:ae

The name of “Available WIFI” is same as GNSS receiver code.

N/
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2.1.2 Fast connection with NFC

Manufacturer Other >
Model RTK >
Connection WIFI >
Available WIFI
P1002616210001 00:dé:cb:0e:ca:ch
zhiyu-internet 90:76:9f:6e:5d:ac
zhiyu-internet 90:76:9f:6e:5d:ae

Search Fast Connect Connect

“Fast connect” means handheld controller could find your nearest GNSS receiver

and connect fast by NFC. You do not need to choose any of the receivers on screen.

2.2 Set a new project
2.2.2 Tap “Project” and select “Project Management” and tap “New”

% Y id H:131.498 [J .
s ' <  Project Manager
None 0/9 Age0.0 Vi61.794 g7%

20240410

Current Project

20240410
o ' /FieldNow/Project 2024-04-10 12:59:57

Project Coordinate Points Projects
Manager System

Num:0 t

H

Lines Polygons Calibrate Point
Code Library Software Localization
Setting

@ <+ & ®m
Project Device Survey New Open..
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2.2.3 In Basic Info, you could change the project path, project name, operator and

notes as you want. After that go next.

< Basic Info

/storage/emulated/0/ )

Project Path FieldNow/Project

Project Name 20240715
Operator
Notes

Created Time 2024-07-1517:21:00

2.2.4In Coordinate System

&<  Coordinate System = < Coordinate System =
Projection Para
Use last coordinate system
Projection Mode Gauss-Kruger >
Coordinate System Type Local » Projection Band 3Band >
ITRF Para Nare Central Merician  114.00000000 || @F
Name WGS-84 False North 1]
Ellpsold False East 500000
Ellipsoid Name WGS-84 »
Scale Factor 1
Semimajor Axis 6378137.0
Projection Height 0.0
1/f 298.257223563
Origin Lat 00.00000000
Projection Para

<  Coordinate System
Datum
Datum
Horizontal Adj-TGO/4-Para
Horizontal Adj-TGO/4-Para
Vertical Adj:-TGO
Vertical Adj-TGO

Local Offset

Local Offset

Surface Fitting

Surface Fitting

=] <

Coordinate System
Local Offset

Local Offset

Surface Fitting

Surface Fitting

Grid File

Height Grid Correction File

QOther

Geoid File

Grid to Ground

Datum

Back Share

+
In this step. It is necessary to set “Central Meridian”, you could tap { J to acquire your local

central meridian automatically.
You also could change the ellipsoid of coordinate system such as “WGS-84" and other options

as your requirements.

2.3 Localization

Localization means calculating conversion parameters. You could calculate the conversion
parameters to convert coordinate system from the global standard to your local standard.

14/ 79
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'|’ﬁ % Fixed H0.022 []

Rover 28/43 Age:1.0 V:0.030 48%

20240410
Project Coordinate Points
Manager System
o a T
Lines Polygons Calibrate Point
o) s
M N
Code Library Software Localization
Setting

Project Device Survey

Tap “Project--Localization”

<  Localization <  Localization

Name

Known Point Coordinate = =t
North 0.0000
East 0.0000
Elev 0.0000

GNSS Point Coordinate ¢ =
Lat 00.00000000
Lon 00.00000000
Alt 0.0000

You could add known point coordinate and measure GNSS point coordinate and could

Points

import many points from the “Points”
After that, you could calculate the conversion parameters and export them.

2.4 Set Base station

2.4.1 Making sure the GNSS receiver of Base is established, including tripod centered
and leveled.
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2.4.2 Tap based on the software

¥, single H:239.542 < Base = <  Base =
7/9 Age0.0 V:173.897 g7y
Enable PPK
20240410 Base Setup Setting
— Y
h =4 Base D 2 Startup Mode Single Point >
® L]
. Diff Mode RTCM32 > Datalink Setting
Connection Rover Base
Cutoff Angle 5 Datalink Internal Radic >
I @ PDOP Limit 3.5 > Internal Radio =
Static Radio Setting RePosition Channel 1 >
Delay Start(s) 60 >
-— Radio Frequenc; 450
it % @ Auto Start auency
Device Pasition Device Setting Protocol TrimMark 1l >
Activation Information Enable PPK
Power Low »
Startup Mode Single Point )

Lower Power, Longer Werktime. Higher Power,
ariher Work Dictance

= e @
The meaning of all detail parameters is indicated in the User manual.
2.5 Set Rover station

2.5.1 Tap Rover

Single H:239.542 . ¢ Rover =
Age:0.0 V:173.897 g7y
20240410 Basic Information
L < - = Cutoff Angle 5 >
@: - | - ; ;
Enable PPK
Connection Rover Base

Datelink Setting

; Datalink Internal Radio

4
Hd

Static Radio Setting RePosition _
Internal Radio =L

-— Channel 1
= ¢ @ ’

9
Device Position Device Setting Radio Frequency 450
Activation Information

Protocel TrimMark Il >

= i
ﬁ @ S Sh Confi
Project Device Survey Tools ave are onfirm

The meaning of all detail parameters is indicated in the User manual.

2.6 Survey and stake out
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2.6.1 Tap “Survey”

& Y, single H:38.951

None 970 Age0.0 V:15.794 g5

i

Point Survey

0

Line Stakeout

1o

Layer Setting

=

Project

Currently, we have three surveys and three stakeouts. You could choose any of them to

20240410
S 19
:v .A"
Detail Survey Point Stakeout
It
GA .% :
CAD Stakeout Survey Range
Setting
Stake Road Control Point
Survey
N B 7]
Device Survey Tools

survey your work according to your requirements. Now | take Point Survey and Point

Stakeout for example.

2.6.2 Point Survey

é

Ti\ % Fixed H:0.022

Rover 28/43 Age:2.0 V:0.030 4g%

T

1.8000

< Antenna Parameter

N:3352277.8066 E:511149.1621
Elev:2.4000 Base Dist:None || Measure Height 1.8000
L~ N
() Measure Method Slant Height
@ Demo A
@ Antenna !
Zoom out
b Antenna Height 1.8204
Ky
E'ﬂ Antenna Parameter S
Center
7 Antenna Type AT100 D>
Tilt Survey| )
J Pt
sro 4.1893 Y R(mm) 64.4 H(mm) 46.4
ook P 0.01m HL1(mm) 216  HL2(mm) 23.6
(v~
8 /pt3 |{ Code +\[ Entity + |
B = = 2
Q A K - L 2J

First, it is necessary to set the height o

f antenna. Tap

and change antenna

parameters. The whole figure of measuring methods is as follows.
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phase center

N
—R%Y IHL
H

=/

‘ »

slant height

slant height
to altimetry

height to

phase center Pole height

N:3352277.8066 1149.1621

Elev:2.4000 Base Dist..None
~
Demo o~
Cancel

Collecting:3/5

In addition, Tilt Survey is also supported. After initializing IMU you could tap to capture

your point. Tapping = you could find “Points” which you have been collected.
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2.6.3 Point Stakeout

45 ¥, single H:38951 o V4 Fixed H0.022
None 9/9 Age:0.0 V:15.794 g5y Rov 43 Age20 V:0.030

20240410 N:3352277.8469 E:511149.1620

Elev:2.4000 Base Dist.:None
9 9@ =
AR V- t | =) ‘ |" Fill
Point Survey Detail Survey Point Stakeout 0.0012 0.0017 0-0_090 -
|\ A~
% S y'S
o Y, |2 ~ bemo
Q

Line Stakeout CAD Stakeout Survey Range Zoom out

Setting L]
'EY
Full Map pi3

m i & c[:‘j 2.4000 \Q.f

o -
Layer Setting Stake Road Control Point ...fs‘,,.., M)
Survey eig | € L 00Im ,
. | v (v
B Target:pt3 | \:pt4 Code +

= T % g - -
Project Device sﬁey Tools [8 [:IE ..AR.. .\ \.
In Point Stakeout, you could see the direction clearly which you need to go forward or

backward or ground filling.
t | = [|en

0.0012 0.0017 0.0000
It supports tilt stakeout. Tapping ™" *“™¥| to use tilt survey.
roA
AR,
It also supports AR stakeout. Tapping to use AR stakeout which means you could

see the stake point directly with camera and follow the leading indicators to stake.

§ [ = [|2

0.0104 0.0159

' Bl Targetpt1 | [pt2 || code <+ |

THEE NN
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2.7 Export data

T‘ ’/‘ Fixed H0.022 [] L Export
Rover 28/43 Age:3.0 V:0.030 4g%
20240410 File Name 20240410
Project Coordinate Points /storage/emulated/0/
Manager System / /er /0/
Export Path FieldNow/Export >
i I: = ' TY Export File Format
AutoCAD file (dxf) >
Lines Polygons Calibrate Point
== 1S ~Tent
um O <> etting
NP
= Line Name .
Code Library Software Localization
Setting Point Name [ )
Elev [ ]
Code [ ]

* G M

Project Device Survey

Tap “Project—Export”. You could export all points which you have been collected in
different format.

In “Export”, you could change the file name, export path (In default, the path is P3/Internal
shared storage/xField/Export) and Export file format.

For export file format. The supported file formats are as follows.

< Format Select & Format Select

Formats
Formats

AutoCAD file (dxf)
GoogleEarth file format (kml)

[Point Name, Lon, Lat, Alt]
Cass Format (dat)

[Point Name, Code, E, N, Elev] GoogleEarth file format (kmz)

Plane Coordinates (dat) [Point Name, Lon, Lat, Alt]

[Point Name, N, E, Elev, Code]
Carlson file format (crd)

GEO Coordinates (dat) [N, E, Elev, Code, Point Name]
[Point Name, Lat, Lon, Alt, Code]
German-BW file (txt)

NETCAD f t
ormat (nen) [Point Name, Code, empty, N, empty, E, empty, Elev]

[Point Name, E, N, Elev, Code]

PXY file (pxy) GNSS format (dat)

[Point Name, N, E, Elev, Code] [Point Name, Code, N, E, Eley, Lat, Lon, Alt, X, Y, Z,
Ground North, Ground East, Ground Heigth, UTC Time,
Solution, Age, Max Delay, Min Delay, Used Sat, Tracked
Sat, Access Point, Epoch, Starting Time, End Time,
[Point Name, Lon, Lat, Alt] HRMS, VRMS, NRMS, ERMS, HDOP, VDOP, PDOP,
Antenna Type, Antenna Measured Method, Antenna

You could select any of file format as your requirements.
After that,you could find your export files both in the handheld controller and the PC with
USB cable. The detail of export file paths are as follows.

GoogleEarth file format (kml)
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2.7.1 Path of Handheld controller

Calculator

Clock

Files

.
Phone
a

<

VoiceNote

Q Search apps

-

Calendar Camera

Contacts

[z

@

Debuglo...

= = © |

Chrome

]

Fieldnow

= P3

BB Notifications

BB Pictures

BB Recordings

BB speechsuite

Q

osmdroid

Podcasts

Ringtones

SurPad

B xField

4

Sound Re...

Gallery GPS Test ...
Search Settings
[ ]

6.2 Path of PC

Android

Documents

Music

Recordings

Audio

Export

Share

= xfieldvV1.0.1...
W ooms 882

P3

Internal shared storage

Alarms

Download

Notifications

Ringtones

Cad

Grid

FieldNowBaseData.db
Data Base File
376 KB

Android

L FieldNow

- osmdroid

speechsuite

— Code

Import

FieldNowBaseData.db-journal
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On the main interface of the software, click [project] The submenu that appears is shown
in Figure 3-1. The Project submenu contains project management, coordinate system, point
management, line management, surface management, base station translation calibration,
code library management, software settings, calculation of conversion parameters and
more.

xField software manages the software in the form of project files. All software operations are
completed under a defined project. Each time you enter xField software, the software will
automatically load the project file used when the software was last used. Generally, before
starting a survey construction in a region, a new project file matching the current project
coordinate system must be created. Rover device a folder with the same name as the
project name will be generated by default in the storage disk, and all relevant data will be
saved in it.

= Not Connected & Project Manager = 20241204video Q
20241204video N,
Current Project
B Data
~r ‘-Iv W 20241204video 5
/xField/Project 2024-12-04 14:37:16
B Config.pro
Connection Rover Base Projects Dec 4 2148B BIN file
Num:5 71
= B CoordSystemParameter.fn
I Dec 4 2.94 kB BIN file
2024111 1test2 5
Static Radio Setting RePosition xField/Project 2024-11-11 16:40:30 - FastCodeParam.json
111 5 Dec 4 2B JSON docu
= ? @ sField/Project 20241111 15:37:36 )
El o B FieldNowData.db
‘ 20241109 5 Dec 6 115kB BIN file
Device Activation Position Device Setting B P00 165140
Information /«Field/Project 202411-09 16:51:30
20241030_1 N B FieldNowData.db-journal
—— I o Dec 6 0B BIN file
H /xField/Project 2024-10-30 14:26:3'
* 7’ |
20241030 5 ¢s OtherConfig.json
Device Info IMU Calibration WebU! Field/Project 2024-10-30 14:23:19 Dec 6 298B JSON docu
B b
E ? i @ New Open
Project Survey p
Figure 3-1 Figure 3.1-1 Figure 3.1-2

3.1 Project Management

Run xField software, execute [Project] -> [Project Management] -> [New] |, create a
new project, select the path, enter the project name, personnel, description, etc. Figure 3.1-
3 shown. Click next, you can check to us the coordinate system parameters of the last
project or reselect the parameters. Select the ellipsoid parameters, projection parameters,
seven parameters, and geoid file. If necessary, select them. Click Finish, figure 3.1-4 shown.
In China, the ellipsoid parameters default to CGCS2000 the projection method is Gaussian
projection. You can set the coordinate system according to the actual situation.

Click [Open] to open other project files.
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If you need to delete an item, drag the item to the left, as shown in Figure 3.1-5 as shown,
click [Remove] andselect [OK] inthe pop-up prompt box to remove the project file.
Remove from Project List, the project currently in use cannot be deleted.

¢ Project Manager < Coordinate System & Project Manager

BTG EE: Coordinate System Type Local » LI
20241204video > 20241204video
xField/Project 2024-12-04 14:37:16 ITRF Parameter None » /xField/Project 202412-04 1437:16
A Name WGS84 1= HYEEE
Num:5 f Nurm:5 | 1
Ellipsoid
20241111test2
> Ellipsoid Name WGS84 > Pl Open  Delete
¥Fleld/Project 20241111 16:40:30 20241111 16:40:30
1 > Semi-major Axis 6378137.0 111
[xField/Project 20241111 15:37:36 xField/Project 20241111 15:37:36
1/f 298.257223563
20241109 20241109
> >
xField/Project 2024-11-09 16:51:30 /xField/Project 2024-11-09 16:51:30
>rojection Parameter
202410301 > Proiection Mod . ¢ > 202410301 >
‘sField/Project 2024-10-30 14:26:37 rOJeCUOﬂ ode auss-Kruger /xField/Project 2024-10-30 14:26:37
20241030 b Projection Band 3Band ) 20241030
xField/Project 202410-3014:23:19 /xField/Project 20241030 142319
Central Meridian 120.00000000 v
i
Figure 3.1-3 Figure 3.1-4 Figure 3.1-5

3.2 Coordinate system

1. Local Coordinate Parameters

Click [project] -> [Coordinate system] The coordinate system parameter setting
interface is shown in Figure 3.3-1. You can click on various parameter options to set various
parameters of the coordinate system.

Click [Template] ,As shown in Figure 3.3-4, you can apply the saved coordinate system
parameter template.

Click [Share] as shown in Figure 3.3-5. The QR code can be scanned on another
controller to transfer coordinate parameters with one click.

Ellipsoid parameters: as shown 3.3-2, can set up Target Parameters. Target ellipsoid you can
choose defined and custom of ellipsoid parameters, custom ellipsoid needing to set the
ellipsoid set for the major axis and the inverse of the flattening parameters should be
consistent with the ellipsoid used for the calculation parameters.
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<  Coordinate System

Coordinate System Type Local >

ITRF Parameter None )

Name WGs84 [i=
Ellipsoid

Ellipsoid Name WGS-84 D

Semi-major Axis 6378137.0

1/f 298.257223563
Projection Parameter

Projection Mode Gauss-Kruger )
Projection Band 3Band »

120.00000000 °+

I = e

Central Meridian

Figure 3.3-1
< Template

Country ALL >
Search

1 America new jersey WGSB4
2 NADB83/Alabama (East) GRS 1980
3 NAD83/Alabama (West) GRS 1980
4 NAD83/Alaska (Zone 1) GRS 1980
5 NAD83/Alaska (Zone 2) GRS 1980
6 NADB83/Alaska (Zone 3) GRS 1980
7 NAD83/Alaska (Zone 4) GRS 1980
8 NAD83/Alaska (Zone 5) GRS 1980
9 NAD83/Alaska (Zone 6) GRS 1980
10 NAD83/Alaska (Zone 7) GRS 1980
1" NAD83/Alaska (Zone 8) GRS 1980

Figure 3.3-4
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Beijing54
XiAn80
CGCS2000
WGS-84
WGS-72
WGS-66
WGS-60
AGD84
ATS77
Adams WI County
Airy 1830

Aitkin MN County

@9\ @ © O @O © |0 e e Q]

Anoka Ellipsoid

Figure 3.3-2

Share Code

Cancel Confirm

Figure 3.3-5

Central Meridian

< Coordinate System

Projection Mode

Gauss-Kruger >

Projection Band 3Band )

12000000000 | @

False North 0
500000
Scale Factor 1
Projection Height 0.0
0.00000000
Figure 3.3-3
Datum
Datum [ )
Mode Bursa-Wolf »
AX 0
\ 0
AZ 0
a(s) 0
\B(s) 0
¥(s) 0
Scale(ppm) 1

Horizontal Adjustment

Figure 3.3-6

Projection parameters: Figure 3.3-3 as shown. In China, the commonly used projection
method in China is Gaussian projection. After connecting the device, the central meridian

.,- - -\.

can be clicked on the right. ~~ Automatically obtain or manually enter the accurate value.
The general projection parameter settings are as follows: the north additive constant is O,
the east additive constant is 500000 (depending on your coordinate system), the projection
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scale is 1, the projection height is generally O in low altitude areas and can be modified as
needed in high altitude areas. Other parameters are 0.

Seven parameters as shown in Figure 3.3-6, the seven-parameter model (a set of
mathematical equations) is usually used when converting between two different three-
dimensional cartesian coordinate systems. Usually, at least three commonly known points
and six pairs of XYZ coordinate values in two different cartesian coordinate systems are
required to deduce the seven unknown parameters. After calculating the seven parameters,
the XYZ coordinate value of a point in one rectangular coordinate system can be converted
to the XYZ coordinate value in another rectangular coordinate system through the seven-
parameter equation set. There are seven unknown parameters in the seven-parameter
model, namely:

(1) Three coordinate translations (AX, AY, AZ), that is, the coordinate difference between
the origins of the two spatial coordinate systems;

(2) Rotation angles of the three coordinate axes (Aa, AR, Ay). By rotating the three
coordinate axes in sequence by specified angles, the XYZ axes of the two spatial cartesian
coordinate systems can be made to coincide with each other.

(3) Scale factor K, which is the ratio of the lengths of the same straight line in two spatial
coordinate systems, realizes the proportional conversion of scale. Usually, the K value is

almost equal to 1.
€  Coordinate System

Horizontal Adj-TGO/4-Para

Grid File

Vertical Adjustment Parameter
Surface Fitting
Height Grid Correction File

Vertical Adj-TGO

Geoid File
ocal Offset
Local Offset

Other

Grid to Ground

Figure 3.3-7

Surface Fitting: The GPS elevation system is geodetic height (ellipsoid height) and the
elevation commonly used in measurement is normal height. Therefore, the elevation
measured by GPS needs to be corrected before it can be used. The surface fitting
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parameters are the parameters to complete this fitting, as shown in Figure 3.3-7 set the
surface fitting parameters as shown in the figure.

Vertical Adj-TGO: The elevation conversion model of Trimble TGO software includes five
parameters: north origin, east origin, north slope, east slope, and adjustment parameters, as
shown in Figure 3.3-7shown.

Grid file: as shown in Figure 3.3-7 grid model files are files provided by geodetic
organizations in many countries (especially in North America and Australia) for different
datums (such as NAD27 to NAD83 conversion). These grid shift files include the offset
applied to each grid position. In practice, the grid shift is usually calculated based on the
interpolation between the four grid points. Our software currently only supports. GSB
format files.

Geoid file: as shown in Figure 3.3-7, the geoid file is used to correct the elevation. Our
software imports the geoid file. Currently, our software supports*.GGF, * SGF, . UGF. Three
formats, select the conversion mode (bilinear interpolation, biquadratic interpolation,
bispline interpolation) to get the accurate elevation of the coordinate point.

Local offset: Know a known coordinate point and calculate the translation parameter. This
parameter is used in a small range.

3.3 Base station translation calibration

Click [Project] ->Calibrate Point, the station calibration interface is shown in Figure 3.4-1.

Use rover point calibration: The base station is not erected at a known control point. Use
rover station to known point correction is performed by enter Known Points Coordinates
and rover stations get the current WGS84 coordinates, software calibration calculated
station calibration parameters.

= Calibrate Point

Known Point Coordinates O = =

Point Name
North
East
Elev
GNSS Point Coordinates v =
Lat

Lon

Alt

Antenna Height >

Average GPS Count 5 >

Figure 3.4-1
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The calibration process using rover point is as follows:

(1)Check [Calibration using rover points] , input the known point north coordinate, easting

coordinate and elevation. Click [ i ] ., enter the point management interface, select the
required point, and you can get the current WGS-84 coordinates.

(2)click [calculate] , you can see calculation results, click [Apply] to directly apply the
calculation results.

The base station shift calibration is performed based on the already resolved and activated
transformation parameters. The parameters generated by station calibration essentially
correct the errors caused by the base station being turned on/off or moved, as well as
errors from single-point positioning coordinates (note: the base station starts with single-
point positioning, with positioning accuracy at the meter level). In the software, these are
referred to as calibration parameters. Below are the scenarios for using the station
calibration function:

When the base station startup parameters are set to single-point positioning coordinates

After the base station undergoes power cycles or positional changes, the rover station
requires station calibration.

When the user knows the transformation parameters for the working area

The base station can be set up anywhere within the working area. By directly inputting the
transformation parameters, the rover station can perform station calibration.

3.4 Point Management

Execute [Project] -> [Point Management] , after entering, you can see the collected
point coordinates, and can edit, stake out, remove and export the collected points.

< Points SETTING < Points SETTING < Export
POINTS STAKE POINTS POINTS STAKE POINTS File Name 20241223171524
Num:11 Y 4 = Num:11 Y % = Export Path /storagc;‘cmulated/OJEF\eldf' >
xport
@ pt14
«» Survey Point T:2024-12-04 15:55 4-12-04 15:55 Export File Format
; i > Edit Stake Delete
N:3352657.8726 H:10.7817 7817 CASS Format (dat) N
E:510696.5979 Code: : [Point Name,Code,EN,Elev]
@ pt13 @ pt13
5 Survey Point T:2024-12-04 15:54 & Ssurvey Point T:2024-12-04 15:54 Setting
N:3352657.8569 H:10.7858 % N:3352657.8569 H:10.7858 % , i
Distance Unit Meter »
E:510696.5867 Code: E:510696.5867 Code:
@ pt12 @ pt12 Angle Unit dd(Decimal) »
&5 Ssurvey Point T:2024-12-04 15:53 & survey Point T:2024-12-04 15:53
N:3352657.8823 H:10.7752 > N:3352657.8823 H:10.7752 >
E:510696.5822 Code: E:510696.5822 Code:
pt11 pt11
& Survey Point T:2024-12-04 15:46 & survey Point T:2024-12-04 15:46
N:3352556.4419 H:10.2241 > N:3352556.4419 H:10.2241 %
E:510821.5723 Code: E:510821.5723 Code:
@ pt10 @ pt10
&b Survey Point T:2024-12-04 15:46 &5 Survey Point T:2024-12-04 15:46
. it lmport Export o Rerovet lmpon Export
Figure 3.5-1 Figure 3.5-2 Figure 3.5-3
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[Point Management] it is used to uniformly manage various types of coordinate points,
and to input the coordinates of points needed for operation, so as to facilitate calling during
point stakeout. You can enter the point name or code in the search to quickly search for
coordinate points.

Point Management includes adding, editing, detailing affection, delete, import, options,
share and restore functions.

Click [Add] , as shown in Figure 3.5-4. Coordinate points can be divided into flat
coordinates, geodetic coordinates. Coordinate points can be divided into control points and
input points according to their attribute types. After selecting the coordinate type and
coordinate attribute, enter the point name. Plane coordinates (Northing, Easting, Elevation)
or longitude and latitude coordinates and codes to complete the parameter setting of the
new coordinate point.

< New Point < Points SETTING < Import

POINTS STAKE POINTS

Point Name pt15 Import File Format
: lect all CASS Format (dat)
Code 8 - i Point Name,Code,EN,Elev] %
@ pt4
Coordinate Type Local Coordinate & Survey Point T:2024-12-0415:34 Setting
N:3352613.3549 H:10.8950
North 0.0000 E:510838.9742 Code: Distance Unit Meter >
t2 i
East 0.0000 @ gumypw T202412-0414:46 Angle Unit dd(Decimal) >
N:3352589.6844 H:10.7904 hed c + Geodetic To Local
0.000¢ overt Geodetic To Loca
ey 00000 " ps10853.1163 Code:
Point Type Input Point @‘ pti
&> Survey Point T:2024-12-0414:43
Create Time 2024-12-23 17:15:39 N:3352589.7123 H:10.7742
E:510853.1155 Code:

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

Select any coordinate point in the coordinate point library and click [Edit] ,Figure 3.5-6 as
shown, you can modify the name, code, image mark and antenna parameters, click [OK]
to complete the modification and return to the coordinate point library interface; The
coordinates of the input points can be edited, the measured points can only be edited by
point name code, and only the collected points can be marked in the image.

Click [Recover] Figure 3.5-5 as shown, the removed points can be restored.
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3 3.6 About

About the software as shown in Figure 3.6-1 the following three functions are shown:
software activation, feedback and checking for new versions.

<  About = Software Activation < Feedback

Activation Info Problem Description 0/300

Y Activation ID 305c1985585dc517 95
Field Expire Date 20250200

xField_V1.0.20.241210 Attachment(4MB) 0/5

Check Update No Update » s
Software Activation info >
Feedback >
Figure 3.6-1 Figure 3.6-2 Figure 3.6-3

Software Activation: Click [Software Activation] , as shown in Figure 3.6-2. Click [Online
Activation] , enter the registration code or scan QR code and click [Confirm] .

Feedback: Thank you for using our software. Please leave your valuable comments. We will
take your feedback, comments and suggestions seriously. You can write your comments in
the text box shown as shown in figure 3.6-3, leave your contact information, and send it to
us as an attachment. The attachment supports pictures and text. Click [Submit] , and it
will prompt that the submission is successful, and your comments will be automatically sent
to us.

Check for new versions: Click [Software Update] Can Check Current xField is the latest
version. If there is a new version, a software update prompt box will pop up. Click

[Update] and the software will be automatically updated. If there is no new version, it will
prompt that there is no new version at present.
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Chapter 4

Instrument

This chapter contains:

- Communication Settings

- Rover Station Mode

- Base Station Mode

- Static station mode

- Device Information

- Device Setup

- Tilt Calibration

- Repositioning

- Device Registration

- Default Radio Station Settings

WWW.PRECISE-GEO.COM / SALES@precise-geo.com / @PRECISE-GEO @ X @ J B3




P PrRECIEE
4.1 Communication Settings
Click [device] -> [communication set up] ,As shown4.1-1.Set the device manufacturer

and device type, select the communication mode, and click [Connect] to complete the
device connection.

Brand RECISE Brand
Model RTK » Model
Connection Bluetooth » Connection
Pair with P1002616210003?
X‘ :E',?: @ Available Bluetooth * :S‘E: @

Bluetooth pairing code

570681

Paired Device Search Paired Device Search

P1002616210003 P1002616210003

0 Allow access to your contacts and call
history

CANCEL PAIR

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

Device Type: The corresponding device type is displayed according to the selected
manufacturer.

The following describes the communication modes that are displayed after connecting to
RTK. Communication Mode: Bluetooth, WIFI.

1 . Bluetooth connection

Choose [Bluetooth] communication mode, click [search] , as shown in the figure4.1-3. If
the Bluetooth device you want to connect to is already in the "Bluetooth Device List", you
can click [stop] , stop searching, select the name of the Bluetooth device to be connected
to the device, and click [connect] , when the pairing dialog box appears, click Pair to
successfully connect. [Quick Connection] searches for Bluetooth signals around you and
automatically connects to the one with the strongest signal strength.

2 . WIFI CONNECTIVITY

In RTK type choose [WIFI] Communication Mode, then tap [search] ,The WIFI device list
will be displayed. Find the WIFI name sent by the corresponding receiver (the default is the
receiver number), choose WIFI NAME connect your rover device to WIFI. Click [connect]
complete the WIFI communication connection, as shown in the figure 4.1-4. [Quick
Connection] searches for WIFI signals of receivers around you and automatically connects
to the one with the strongest signal strength.
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Brand PRECISE »
Model RTK >
Connection WiFi >
Available WiFi M e
P1002616210003 00:d6:cb:0e:ca:8c

Cancel

Figure 4.1-4 Figure 4.1-5
4.2 Rover Station Mode
Click [device] -> [Rover Station Mode] , as shown in Figure 4.2-1. The rover station

settings include cut-off angle, whether to enable PPK, data link, connection mode, etc.
Setting contents. The following describes various parameter settings in detail.

Basic Information

Cutoff Angle 5>

Enable PPK

Cutoff Angle
Datalink Setting

Datalink Receiver Internet >
Connect Mode NTRIP >
CORS Setting .
IP
Port 0
User P1002616210003
Password
GGA Upload Interval(s) 5>
Figure 4.2-1 Figure 4.2-2

Cut-off angle: the angle between the line between the satellite and the receiver and the
horizon. The receiver will not receive satellite signals that are smaller than the cut-off angle.
Value range:0-45 degrees.
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Enable PPK: when select enable PPK, can enter the name, Set the collection interval. Post-
difference points can be collected in the point measurement interface.

PPK (postprocessed kinematic) measurement technology is a GNSS positioning technology
that uses carrier phase for post-differentiation. It is a dynamic post-processing
measurement technology. This technology uses dynamic initialization OTF (On the Flying) to
quickly resolve integer ambiguities. During field measurement, centimeter-level spatial
three-dimensional coordinates can be resolved after observing for 10s to 30s. Unlike RTK
real-time carrier phase differential measurement technology, PPK measurement does not
require a real-time communication link to be established between the rover station and the
base station. Instead, after the field observation is completed, the original observation data
is collected by the rover station and the base station. GNSS receivers are post-processed to
calculate the three-dimensional coordinates of the rover station.

The working principle of PPK measurement technology is to set up one or more base
station receivers at appropriate locations in the measurement work area within a certain
effective distance range, and then use at least one GNSS receiver as a rover station to
survey and map the operation area. Since the satellite clock errors and other errors of the
synchronously observed rover station and the base station have strong spatial correlation,
after the field observation is completed, the GNSS processing software is used in the
computer to perform differential processing, linear combination, and form a virtual carrier
phase observation value to calculate the spatial relative position between the rover station
and the base station receiver; then the known coordinates of the base station are fixed in
the software to solve the coordinates of the rover station's test point. During the operation,
the base station GNSS receiver maintains continuous observation, the rover station GNSS
receiver is initialized first, and then observes each test point for a certain period in turn. To
transfer the integer ambiguity to the test point, the rover station receiver needs to keep
tracking the satellite during the relocation process. The base station can also be a CORS
system, that is, the rover station can perform PPK operations and solve if it is within the
effective coverage of the CORS system.

Data Link: according to the connected device, the basic no data link, Receiver network,
internal radio, external radio, controller network etc.

1. No data link: No differential signal is sent.

2. Receiver Network: internal device. The network transmits differential signals. This mode
requires a SIM card to transmit data.

3. Internal radio: refers to the working mode of using the internal radio of the device to
transmit differential signals. Both the RTK base station and the rover station have
internal transceiver radios. The base station transmits differential signals through the
internal radio, and the rover station receives the radio differential signals sent by the
base station through the internal radio.

4. External radio: refers to the working mode in which the Receiver is connected to an
external large radio to transmit differential signals.

5. Controller network: refers to Controller The working mode of network transmission
differential signal, this mode requires Controller Insert a SIM card to transfer data.

Choose suitable data of link mode, after successful setting, the rover station can receive the
differential signal from the base station. internal Radio mode, the frequency and protocol
settings of the rover and base stations must be consistent.
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4.2.1 Rover Station- Receiver Network

Select [Receiver Network] for the data link. As shown in Figure 4.2.1-1. Required settings
connection options, WIFI settings or SIM set two items content.

"Connection Options" requires setting the connection mode, Internet access method (WIFI
or SIM, select WIFI and the WIFI settings will appear. Select SIM and the APN settings will
appear), the connection mode options are detailed as follows:

TCP: Transmission Control Protocol, it is a connection-oriented, reliable, byte-stream based
transport layer communication protocol.

NTRIP: standard network transmission differential mode, generally used in CORS networks.
Custom: User-defined

ZHD: Hi-Target network transmission differential mode, you need to set the group number
and subgroup number.

CHCNAV: CHCNAYV network transmission differential mode.

<  Rover = <  Rover =

Internet Access siM > Basic Informatior

APN Setting Cutoff Angle 5 >
Auto APN Enable PPK
Name cmnet Datalink Setting
User Datalink Receiver Internet >
Password Connect Mode NTRIP >

i CORS Setting =
Auto Connect Network . P

Access Point Setting Port 0
Access Point RTCM32 D User P1002616210003
GET > Password
Phone Internet Access GGA Upload Interval(s)

Figure 4.2.1-1 Figure 4.2.1-2

“CORS set up” need set IP, port, Username and password. Enter username and password. If
you set up your own base station, you can set the account and password as you wish. If you
use someone else's CORS account, you need to enter the account and password of the

corresponding CORS account. Besides you can click on the right  ,Custom CORS server
related information.
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In "Access Point Settings”, you need to click [Get Access Point] first and turn on
automatic network connection before you can select the rover station access point in the
[Access Point] list.(Generally, the default access point is the base station SN number).

When all settings of the rover station are completed, click [Apply] to complete the
network data link settings of the rover station Receiver.

4.2.2 Rover Station - Internal Radio

Select [Internal Network] for data link. As shown in Figure 4.2.2-1. You need to set the
channel, frequency and protocol channel is 1-7 are fixed channels, and the frequencies
corresponding to the channels cannot be modified; channel 8 is a custom channel, and the
frequency of the channel can be set according to actual needs. Radio Protocol As shown in
Figure 4.2.2-2Shown, there are SATEL, PCC-EQOT (4FSK), PCC-EOT (GMSK), TrimTalk 450S(T)
and so on are available.

<  Rover =
Basic Information
Cutoff Angle 5 )
Enable PPK
Datalink Setting
Datalink Internal Radio
Internal Radio =

Channel Inspection

>

Channel Custom Mode
Frequency 441
Protocol TrimTalk 4508 >
Bandwidth 250K »
Baud Rate 9600bps >
Figure 4.2.2-1
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NI s

Satel

TrimMark 11l Satel_ADL
PCC-4FSK

South 19200 PCCFST
PCC-GMSK

TrimTalk(4800) PCCFST_ADL
TrimTalk 450S

HZSZ LORALINK
South 9600

Satel ADL LORA-TRANSPARENT

Figure 4.2.2-2

4.2.3 Rover Station-External Radio

Select [External Radio] in the data link. You only need to set the port baud rate, the
default baud rate is 38400.

4.2.4 Rover Station-Controller Network

Select [Controller Network] for data link. As shown in Figure 4.2.4-1.

Required settings connect model, CORS settings and Access Point. Setting three content.
The setting method is the same as the receiver network. The only difference is that the
network used comes from a rover device, and this method requires the rover device to be
able to access the Internet.

€ Rover = ¢ Rover =

Cutoff Angle 5 )

P
Enable PPK

Port 6070

Datalink Setting

User
Datalink Controller Internet »

Password
Connect Mode NTRIP >

Access Point Setting
CORS Setting =

Access Point >
P

GET >
Port 6070

Receiver Data
User
Password
0KB Start
nt Setting
Access Point >
Figure 4.2.4-1 Figure 4.2.4-2
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4.3 Base Station Mode

Click [device] -> [Base] , as shown in the figure4.3-1. After setting various parameters,
click [Start] to set the receiver to base station working mode. If you start when entering,
it is determined that the device has not turned on at the base station. You can modify the
receiver base station parameter data and start the base station; if it is determined that the
base station is already started, you can stop the base station first, and then set the base
station parameters.

The base station settings include configuration setsld, startup parameters, startup Mode,
differential data broadcast parameter radio/CORS Settings, APN Settings, etc. The various
parameter settings are described in detail below.

< Base =] ¢ Base =

Base Setup Setting Base Setup Setting

Base ID 003 Base ID 003

Differential Mode RTCM32 > Differential Mode RTCM32 >

Cutoff Angle 5 > Cutoff Angle 5 >

PDOP Limit 35 > PDOP Limit 35 »

Delay Start (s) 60 > Delay Start (s) 60 >

Auto Start Auto Start

Enable PPK Enable PPK

Startup Mode Single Point ¢ =
Datalink Setting Startup Mode Known Point >

Datalink Internal Radio Coordinate Type Geodetic Coordinate
Interal Radic _ 0 00000000
I = = | A A

Figure 4.3-1 Figure 4.3-2

Startup mode: There are two startup modes for the base station: Single point positioning
start and specify the base station coordinates.

a) Single point positioning start: the base station takes the WGS-84
coordinates of the current point through single-point positioning as the

base station coordinates.

b) Specify the base station coordinates: that is, the user specifies the base
station coordinates. The specified base station coordinates cannot differ too
much from the accurate WGS-84 coordinates of the current point, otherwise

the base station cannot work properly.

38/79

PRECISE X User Manual



P PrRECIEE

When using the specified base station coordinates, click "Set Base Station Coordinates”, as
shown in the figure4.3-2, the base station coordinates can be selected from the coordinate
library, or the current GPS coordinates can be obtained, or they can be entered manually.
Antenna height: select the measuring method and enter the correct measuring height. The
antenna height can be obtained.

Differential mode: including RTCM2, RTCM3, CMR, CMRPLUS, DGPS and RTCM32.

Data Link: Set the working mode of the current receiver. You can select the receiver
network, internal radio, external radio, dual-transmit.

1. Receiver Network: refers to internal device. The network transmits differential
signals. This mode requires a SIM card to transmit data.
2. Internal radio: refers to the working mode of using the internal radio of the device

to transmit differential signals. Both the RTK base station and the rover station have internal
transceiver radios. The base station transmits differential signals through the internal radio,
and the rover station receives the radio differential signals sent by the base station through
the internal radio.

3. External radio: refers to the working mode in which the Receiver is connected to an
external large radio to transmit differential signals.
4, Dual-transmit link: The base station transmits differential signals through the

network and an external large radio at the same time, and the rover station can choose to
receive any differential signal as needed.

Choose a suitable data of link mode, after successful setting, the base station can send a
signal that the rover station can receive differential signal. If using internal radio mode, the
frequency and protocol settings of the rover and base stations must be consistent.
Cut-off angle: the angle between the line between the satellite and the receiver and the
horizon. The receiver will not receive satellite signals that are smaller than the cut-off angle.
Value range:0-45 degrees.

PDOP limit: The spatial geometric intensity factor of satellite distribution. Generally, the
better the satellite distribution, the smaller the PDOP value. A value less than 3 is an ideal
state.

4.3.1 Base Station-Receiver Network

Select [Receiver Network] for the data link. As shown in Figure 4.3.1-1. Required settings
connectivity options, internet access and CORS Set three items content.

"Connection Mode" needs to set the connection mode. The connection mode options are
described in detail as follows:

NTRIP: standard network transmission differential mode, generally used in CORS networks.
Custom: User-defined

ZHD: Hi-Target network transmit differential mode; you need to set the group number and
subgroup number.

CHCNAV: CHCNAV network transmit differential mode.
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Alt -1.8691
Antenna Height 1.8691 »
Datalink Setting
Datalink Internal Radio  »
Internal Radio =
Channel Inspection >
Channel Custom Mode »
Frequency 447
Protocol TrimTalk 450S >
Bandwidth 250K »
Baud Rate 9600bps
Figure 4.3.1-1

“CORS set up” need to set IP, port, base station access point (generally the base station
access point is the code of the base station receiver) and password. Besides, you can click

on the right " custom CORS server related information.

When all the base station settings are complete, click [Start] to complete the base station
Receiver network data link settings.

4.3.2 Base Station - Internal Radio

Select [Internal Network] for data link. As shown in Figure 4.3.2-1. You need to set the
channel, frequency, protocol and power. Channels 1-7 are fixed channels, and the
frequencies corresponding to the channels cannot be modified; channel 8 is a custom
channel, and the frequency of the channel can be set according to actual needs. The radio
protocols include SATEL, South 9600, South 19200, TrimTalk 450S, PCC-GMSK, TrimMark IlI
(19200) and 900M Hopping are available. The power of the base station will affect the
operating distance of the radio. Low power means low power consumption and a short
operating distance; high power means high power consumption and a long operating
distance.
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€ Base =
Datalink Setting
Datalink Internal Radio )
Internal Radio £
Channel Inspection >
Channel Custom Mode )
Frequency an
Protocol TrimTalk 4508 )
Bandwidth 250K »
Baud Rate 9600bps
FEC
Power High »

Lower Power, Longer Worktime. Higher Power, Farther
0 -

Figure 4.3.2-1
TrimTalk 4508 Satel
HZS7 Satel_ADL
South 9600 PCC-4FSK
Satel_ADL PCCFST
TrimMark IlI PCC-GMSK
PCCEST PCCFST_ADL
South 19200 TrimTalk 450S
PCCFST_ADL LORALINK
TrimTalk(4800) South 9600
LORALINK LORA-TRANSPARENT
Figure 4.3.2-2
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Datalink Dual »

Connect Mode NTRIP >
CORS Setting =

P

Port 0

Password

Access Point P1002616210003

Internet Access SIM D>
APN Setting

Figure 4.3.4-1

4.3.3 Base Station - External Radio

Select [External Radio] in the data link. You only need to set the port baud rate, the
default baud rate is 38400.

4.3.4 Base Station — Dual

Select [Dual] for data link. As shown in Figure 4.3.4-1. The dual-transmit data link mode
is that the base station transmitter Receiver network and the external large radio transmit
differential signals. The setting method is the same as base station-Receiver network and
base station-external radio. But this method requires using the device's internal network
function (with a phone card inserted in the device).

4.4 Static station mode

Click [device] -> [Static Mode] , as shown in Figure 4.1-1. Static station settings include
options set up and antenna parameters. Two the following is a detailed introduction to
various parameter settings.
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Option Setting

Point Name 0003
PDOP Limit 35 >
Cutoff Angle 5 >
Collect Interval 1HZ >

Auto Record

Record Settings

Record Status Not Record
Continuous Record O
Figure 4.4-1

Option Settings

Point name: Point name of static data.

PDOP limit: The spatial geometric intensity factor of satellite distribution. Generally, the
better the satellite distribution, the smaller the PDOP value. A value less than 3 is an ideal
state.

Altitude cut-off angle: The angle between the line between the satellite and the receiver and
the horizon. The receiver does not receive satellite signals smaller than the cut-off angle.
Value range:0-45 degrees.

Collection interval: 1HZ means collecting one data per second, 5HZ means collecting five
data per second, 5 seconds means collecting one data every five seconds, and so on.
Whether to automatically record static data: If "Yes" is selected, the receiver will
automatically start recording after receiving satellite signals after it is turned on; if "No" is
selected, you need to manually set it to start recording static data after turning it on.
Antenna parameters

Measuring height: General refers to measuring position distance ground point.

Antenna height: Generally, refers to the vertical height of the antenna phase center from the
ground point.

The device provides the following known values:
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e
L

Pole height

T

U

slant height

slant height
to altimetry

height to
phase center

L 2 L L 2

Antenna height measurement method

b: The height from the bottom of the device to the phase center pc.
c: The height from the bottom of the device to the rubber ring;
R: The radius of the rubber ring of the machine.

When the measured value is vertical height a from the ground point to the bottom of the
receiver, it is measured in the "pole height" way. Antenna height h = a + b.

The equivalent value is from the ground point to phase center when, it is the "straight
height" measurement method. Antenna height h=h.

When the measured value is the slant height from the ground point to the sealing rubber
ring, it is the "slant height" measurement method. Antenna height h = sgrt(s? - R?) -c+ b
(sgrt means square root).

The altimeter is a device fixed at the bottom of the device. It measures the length from the
ground point to the edge of the altimeter (i.e. the slant height S of the altimeter). If the
radius of the altimeter is Rc, then the antenna height h = sqgrt (S2 - Rc?) + b.

Antenna height is usually defined as the vertical distance from the phase center of the
antenna to the measurement point. Since it cannot be measured directly, it is usually
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estimated through other measurement methods. Enter the measured height and select the
measurement method to get the antenna height value.
After completing the setting of various parameters in the static station setting, clic

[confirm] . The working mode of the receiver can be changed to static mode.

4.5 Device Information

Click [device] -> [Device information] , as shown in the figure 4.7-1.When the controller
is connected to the receiver, the receiver’s information can be read. Devices included
hardware information, network module Information, radio station information, satellite
systems, etc.

<  Device Info <  Device Setting

BASIC INFO DATALINK INFO
Tilt Survey ON >
Basic Information

IMU Update Frequency 5HZ >
Serial Number P1002616210003

Custom Mode
Model Precise X
Firmware w2.0.241125.1 Position Update Freq. HZ >
Hardware A10HL-MB-V1.0 Language English >
BIOS 0.00 .

Enable Voice Q
GNSS Firmware R4.10Build11833

Base Move Alarm [ ]
GNSS Serial MD22B3224442162

Enable WIFI [ ]
0s 0.00

Figure 4.7-1 Figure 4.8-1

4.6 Device Setup

Click [Device] -> [Device settings] , as shown in Figure 4.8-1.
Tilt measurement: used for tilt correct or disable Tilt.

Inertial navigation parameters: normal mode, strict mode, custom mode. The mainboard
solves the fixed solution with the required accuracy. Under the same conditions, the stricter
the solution, the harder it is to fix, and the more reliable the accuracy.

Positioning data output frequency: Set the frequency of the Receiver outputting GGA and
other positioning data. After the setting is completed, it can be seen in the debugging.
When collecting data, RTK outputs one coordinate per second to the software for refresh.
Enable voice: Set whether to give voice prompts for stakeout.

Enable WIFI: Set whether to open the connection to the device WIFI.
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Base move alarm: Whether to prompt the surveyor when the base station changes.
Satellite system: Satellite system switch.
Frequency: Setting 5G Signal frequency

4.7 Tilt Calibration

Click [device] -> [tilt calibration] Enter the main operation interface, which includes two
function keys, namely start and clear.

< IMU Calibration

When tilt sensor status is READY, follow the steps
to calibrate.

Status:

1. Fix the pole firmly. Click START to
calibrate. Shake the receiver back and forth
for 10 seconds.

Accuracy Inspection

Figure 4.9-1

4.7.1 Start tilt calibration

Click [Device] -> [Tilt Calibration] ,Tilt measurement choose [start] Options, click
[Sure] Turn on the tilt measurement function. Start tilt calibration and operate the device
according to the prompts.

4.7.2 Clear

Click [Clear] ,The tilt calibration result will be cleared.
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4.8 Repositioning
Click [Device] -> [Repositioning] , as shown in Figure 4.10-1, c