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Dear users,

Thank you for choosing SingularXYZ X1 GNSS Receiver. We recommend that you spend some
time reading this User Manual in order to have a full understand of this product and get
started easily.

Please read the following important factors carefully.

*RTK rover (Network Rover mode): The X1 can be used as a GNSS RTK rover. In this mode, you
need to get the RTK corrections via internet (2/3/4G) in NTRIP protocol.

*RTK rover (UHF/radio rover mode): The X1 can be used as a RTK rover with the UHF mode
suppose you have the existing base which can work with the radio protocols that the X1
supports.

*RTK Base station mode: You can setup the X1 as the base and stream the correction data via
UHF. The X1 supports most common UHF/radio protocols in the market.

eStatic mode: The X1 can be used as static mode to collect GNSS raw data for post processing.

The receiver contains integral Bluetooth wireless technology and UHF. Regulations
regarding the use of the datalink vary greatly from country to country. In some countries,
the unit can be used without obtaining an end-user license. But in some countries the
administrative permissions are required. For license information, please consult your local

dealer.

If you have any question and can't find the answer in this manual, please contact your local
dealer from which you purchased the X1 receiver. Alternatively, request technical support
from SingularXYZ .

Website: www.singularxyz.com or technical support email: support@singularxyz.com. Your

feedback about this Guide will help us to improve it with future revisions.

SingularXYZ Intelligent Technology Ltd.

Room 211, Floor 2, Building A, No. 599 Gaojing Road, 201702 Shanghai, China
Tel: +86-21-60835489

Fax: +86-21-60835497

Website: https://www.singularxyz.com

E-mail: singularxyz@singularxyz.com
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©2024 SingularXYZ Intelligent Technology Ltd. All rights reserved. SingularXYZ is the official
trademark of SingularXYZ Intelligent Technology Ltd., registered in People’s Republic of
China, EU, USA and Canada.

This is the V1.0 (Sep, 2023) revision of the X1 GNSS Receiver User Guide. It can not be copiedor
translated into any language without the written permission of SingularXYZ.

The receiver can withstand the rough treatment that typically occurs in the field. However, the
receiver is high-precision electronic equipment and should be treated with reasonable care.

SingularXYZ® X1 GNSS receivers comply with the limits for a Class B digital device, pursuant to
the Part 15 of the FCC rules when it is used in the Portable Mode.

Operation is subject to the following two conditions:

(1) This device may not cause harmful interference;

(2) It must accept any interference received, including interference that may cause
undesired operation.

If you have any question and can't find the answer in this manual, please contact your local
dealer from which you purchased the X1 receiver. Alternatively, request technical support
from SingularXYZ .

Website: www.singularxyz.com or technical support email: support@singularxyz.com. Your

feedback about this Guide will help us to improve it with future revisions.

Before using the receiver, please make sure that you have read and understood this User Guide,
as well as the safety requirements.

< Connect your devices strictly based on this User Guide

= |nstall the GNSS receiver in a location that minimizes vibration and moisture
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= Avoid falling to ground, or colliding with otheritems

= Do not rotate 7-pin Lemo port

= Do not cover the radio, keep a sound ventilation environment

< Toreduce radiation, please keep above 2 meters away from the radio station
= Take lighting protection measures when installing antennas

= Change the cable if damaged

The receiver can withstand the rough treatment that typically occurs in the field. However,
the receiver is high-precision electronic equipment and should be treated with reasonable

care.

An absence of specific alerts does not mean that there are no safety risks involved. A
Warningor Caution information is intended to minimize the risk of personal injury and/or
damageto the equipment.

WARNING- A Warning alerts you to a potential risk of serious injury to your person and/or
damage to the equipment, because of improper operations or wrong settings of the equipment.

CAUTION- A Caution alerts you to a possible risk of damage to the equipment and/or data loss.

SingularXYZ does not warranty devices damage because of force majeure (lighting, high
voltage or collision).
SingularXYZ does not warranty the disassembleddevices.
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The SingularXYZ X1-Series (hereinafter X1) GNSS Receiver User Guide is aimed to help
you get familiar with the X1 receiver and start your project effectively. We highly
recommend you to read this manual before surveying, even you have used other
GNSS RTK receivers before.

With high precision GNSS module inside, X1 GNSS receiver can be applied in RTK
mode with all GNSS constellations. X1 receiver has ultra-small size and strong anti-
interference ability to make it possible to work even in harsh environments. It is the
ideal RTK/GNSS product for surveyors.

Currently, there are three types of receivers in the X1 series: X1 Lite, X1 Standard,
and X1Pro,and the following are the features that have been reduced or added in
comparison to X1.

X1 Lite: Compared to the X1, the X1 Lite receiver does not have a SIM card slot,
which means it does not support Device Internet mode.

X1 Pro: Compared to the X1, the X1 Pro receiver is equipped with color LED display,
which clearly shows the receiver operating status.

The SingularXYZ X1 GNSS Receiver key features:

e  Ultra small and super light

e Size: ®133.5 mm x 67 mm

e Weight:870¢g

e 1408 channels of simultaneously tracked satellite signals
e  Fast charging via Type-C interface

®  (Cable-free Bluetooth wireless technology
e  LCD Display with easy configure functions
e  |P68 waterproof

e  Full base/rover interoperability

® Integrated IMU sensor

® Long distance range radio module

e Integrated 4G module (exclude X1 Lite), support Ntrip and TCP
protocols
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1.3 X1-Series Packing List

This section provides overall X1 receiver packing list, including basic supplies and
customized kits based on your requirements.

Standard

r N

X1-Series GNSS Receiver x1 Type-C to Type-C USB Cable x1 Transport Case x1

it

)
i)

Battery Charger x1 Whip Antenna x1

L F —
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This chapter provides general information on environmental requirements, setup,
power supply and connection of the X1 receiver.

To keep the receiver with a reliable performance, it is better to use the receiver in
safe environmental conditions:

® Operating temperature: -40°C to +65°C
® Storage temperature: -55°C to +85°C

® QOut of corrosive fluids and gases

® With a clear view of sky

Receiver front panel contains 4 indicator LEDs, Function button and Power button.

Vs

Satellite Tracking ® Correction Data Indicator:
Indicator: Flash N times Flash when TX/RX

every 5s, N- Num of - - correction data

tracking satellites

Power Indicator: Red light is
on when the receiver is turned
on, and red light flashes when
the battery is lower than 10%.
Green light flashes when charging
and stays on when fully charged.

Static & Network Indicator:
Lights up when recording
static data or the internal
GSM is activated.

Power Button: Long press to
turn on/off the receiver

Function Button: Press twice in
succession to start/stop static data
recording (For X1 & X1 Lite). Short press to
switch and press twice in succession to turn OLED Display: Display receiver status and
on/off function (For X1 Pro). for easy configuration (only for X1 Pro)
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Indicators

Description

Satellite Tracking

Flash N times every 5s

(S . . .
Z Indicator N: Number of tracking satellites

StaFlc & Network Yellow light flashes: recording static data
Indicator

Function Button Pre§s twice in succession to start/stop

static data recording
((I)) Cor.rectlon Data Flash when TX/RX correction data

Indicator

® Power Indicator

Red light on: receiver on

Red light flashes: power < 10%
Green light flashes: charging
Green light on: fully charged

Power Button

Long press to turn on/off the receiver

2.3 Lower housing

Receiver lower housing contains a serial port, USB port, UHF radio antenna

connector and one sim card slot.

Type-C Interface for charging
and data download

NFC Connection
UHF Antenna

TNC Connector: For

SIM Card Slot

7-pin Lemo RS232
Serial Port

2.4 Power supply

2.4.1 Battery

The receiver is equipped with internal batteries.
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* 6700 mAh, over 20 hours working time
*  Fast charge of 2.5 hours charging time (when using a 100W fast charging
charger)

The receiver is connected to an external power supply through a lemo to RS232
cable, and make sure that the red alligator clip is connected to the positive of
external power supply, black one to negative. Over- voltage function cannot protect
your X1 receiver if reverse connection. (These two cables are optional. If needed,
please communicate with the sales to confirm before placing an order.)

Tip: The power consumption will be increasing if the base station transmits correction data
through internal UHF in the RTK mode; therefore, we strongly suggest using external
power (9-28 volt DC) for the base station.
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This chapter describes how to conduct static survey through X1 receiver and
SingularXYZ Converter software. For static survey, X1 supports 2 data formats: XYZ,
Rinex. SingularXYZ binary format(*.XYZ) is a raw observation data format and you can
convert it to RINEX format via SingularXYZ Converter Software. (Contact SingularXYZ
support team for the tool).

If you need post-processing software, please contact the support email at
<support@singularxyz.com> for assistance.

Static survey is mainly used for the control survey. To reach millimeter accuracy,
follow as below:
e At least 3 GNSS receivers are required to form a stable triangulation network.

It is better to set Data Log Session as manual on the known point.

Power off the receiver before moving to other observation site.

e For the convenience of post-process static observation raw data, record the
station name, receiver SN, antenna height, start and end time for each
observation site.

Tip: You can start recording static data in the front panel by double-pressing the function
button, it’s convenient for you.

The following steps give an example of static survey.

1. Go to Device >> Static and collect points. Choose the Record mode, there are
two record modes and they can record static data at the same time.
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SINGLE Hs5783 &

Age0 V:6.917 20/26 ggy

Communica- Rover Base
tion
Device Static and Com Settings
Information | collect points

Device Inspection  Device Settings
Activation accuracy
Project Survey Tools

2. Option Settings interface : Input Record name and Point name. Set the
Collection Interval, Observation Time and Data Format.

é SINGLE H:5.411 S

Agel V:6.753 22/27 goy
Record mode Record1 >
Record name REC1
Point name X1 X
Collection Interval 1S >
Observation Time 1hour >
Data Format XYz >
Loop Record O
Auto Record Static Data O
Record Space 3000

3. Turn on/off the Loop Record according to you needs. If this option is opened,
receiver will delete the earliest recorded data to keep recording when the
record space is full.
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SINGLE
Agel

<

Record mode

Record name

Point name

Collection Interval

Observation Time

Data Format

H:5.411
V:6.753

<,
NS
22/27  goy

Record1 >

REC1
X1 X
18 >
1hour >

XYZ >

Loop Record

O

Auto Record Static Data

Record Space

O

3000

4. Turn on/off the Auto Record Static according to you needs. If this option is

opened, the receiver automatically records static data after it is power on.

SINGLE
Agel

<

Record mode

Record name

Point name

Collection Interval

Observation Time

Data Format

Loop Record

H:5.411
V:6.753

O
22/27  goy

Record1 >

REC1
X1 X
1S >
1hour >

XYZ >

Auto Record Static Data

Record Space

3000

5. Set the Record Space in the end(unit:MB). It will limit the amount of data that

receiver record.
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é SINGLE Hs5411

Age0 Vi6.753  22/27 ggy
Record mode Record1 >
Record name REC1
Point name X1 X
Collection Interval 18 >
Observation Time 1hour >
Data Format XYZ >
Loop Record O
Auto Record Static Data O
Record Space 3000

6. Click start to static survey.

e SINGLE H:5411 &

Age0 Vi6.753  22/27 goy
Record mode Record1 >
Record name REC1
Point name x1 X
Collection Interval 18 >
Observation Time 1hour >
Data Format XYZ >
Loop Record O
Auto Record Static Data O
Record Space 3000

The raw observation data is saved in internal memory of X1 receiver, when
connected with PC via TYPE-C cable, the X1 receiver can work as a USB Flash Disk —
SingularXYZ_DISK, which means you can copy the static data to PC directly.
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> U (E) » 1-RECT1 > 2023293

s

2R (Eng) eSS F
1823E00052930339.XYZ 10/20/2023 3:43 AM XYZ 374% 690 KB
1823E00052930344.XYZ 10/20/2023 3:45 AM XYZ 3T4% 166 KB
1823E00052930345.XY72 10/20/2023 3:45 AM XYZ 374 147 KB
1823E00052930547.XYZ 10/20/2023 5:59 AM XYZ 3T4% 2,460 KB
1823E00052930600.XYZ 10/20/2023 6:28 AM XYZ 3% 5,183 KB

In addition, you can download the static data via WebUI, connect the WiFi of the X1
receiver and log in 192.168.10.12 (Username: admin, Passwords: admin) Go to Work
management >> File Download to download the static data.

Go to Work management >> File Download, select the corresponding record name,
file type and date to filter and download the static data.

Singuiar XYZ F i Diowro

After copy raw observation data to PC, you can convert the data from SingularXYZ
binary format (*.XYZ) to Rinex in SingularXYZ Converter software.
The following steps give an example of Rinex convert.

1. Start SingularXYZ Converter software;
2. Set the output path and select to import the binary file;

10
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SingularXYZ Conversion Tool

x

OQutputPath

]

FileName

Size

Transition state Version Options

No Data

| Select File | Convert

3. After import the binary file, click set then input the marker name and choose
the measure type of antenna height, and the antenna type is automatically
identified as SITE 1 for X1 receiver;

MessagelD
108
107
109

12

106

Amount

50

12

10

252

20

MarkMName 136

AntType  SITX1

Measure = Phase Center Height

Satellite v GPS

BDS

GLONASS

GALILEO

4. Click convert to start convert XYZ to Rinex, and the Rinex files will be
output to the output file path.
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SingularXVZ Conversion Toal — O *

OutputPath E:\Ol.ltpUt i @ E

FileName Size Transition state Version Options

1 12010929.XYZ 2.07M (] 302 ﬂ

() NOTE

The output path of the conversion software and the storage path of the files to be converted
can only contain English letters and numbers.

12
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This chapter introduces how to conduct RTK Survey with SingularPad Software.
SingularPad is professional Android-based surveying software developed by
SingularXYZ team. SingularPad is fully functional as a field surveying software,
equipped with complete work modes and necessary functions for surveyors.

SingularPad has been pre-installed on SingularXYZ data collector before shipping, and
you can use one month for free, if you want to download on your device, please
connect us.

Click Project Manager, click the New button in the lower corner if the screen and
input project name, set coordinates systems parameters and click OK to save the
project.

: )| Disconne... : é Project Manager
~—/ V:

Input query keyword f

Project Localization  Calibrate Point
Manager
Coordinate Points Code Library
System Database Manager
Export data Software About Software
Settings
Device Survey Tools
13
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6 Project Details é Create Project

Coordinate systems
parameters

Project Path gram Storage/SingularPad/Project

Project Name X1
Operator SingularXYZ
Distance Unit Meter

Angle format dd°mm'ss.ssss"

Lat/Lon format dd°mm'ss.ssss”
Default 1st Point Name Pt1

Notes

Date Created

Basic Information

Coordinate systems parameters Local
type parameters
- —_—
Name —
- —
WGS84

Semimajor axis:637... 1/f:298.257223563

Not Set >

UTM

>
Central Meridian E123°00'00"

2023-10-20 03:26:22

(i) NOTE

Our software has added coordinate systems for most countries. You can find the coordinate
system you need by filtering the country name or searching the coordinate system name

In Project Manager interface, you can click previous projects in the Project List to
remove or open it. If you have added one project, you can click the project name in
the main interface to check the current project details, including Project Name,
Project Path and Coordinate systems parameters. And you can edit it.

é Project Manager

X1

Program Storage/SingularPa...2023-10-23 06:46:33
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If you can not find the datum you want in the list, follow instructions below to add
one: select ellipsoid para, projection para, datum para, and input horizon adjustment,
vertical adjustment and local offsets based on your request. Save and apply it.
Meanwhile you can share the coordinate system with your workmates.

The following steps give an example of how to find the predefined coordinate system
you need in SingularPad software.

Click the button located after Name in Coordinate System Parameters interface.

e Coordinate System
Parameters

Coordinate System Type Local System >

Name Inpu I:I

CGCS2000
Semimajor Axis:6... 1/f:298.257222101

None

UTM <
Central Meridian E123°00'00"

None

In the Coordinate System Favorites interface, click the Template below to enter the
Predefined Projections interface.

15
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é Coordinate System Favorites é Predefined Projections

Country All >
Search Input

NAD83/Alabama (East)

GRS 1980 USA

Transverse_Mercator 274°10'00.00000"E
NAD83/Alabama (West)

GRS 1980 USA

Transverse_Mercator 272°30'00.00000"E
NAD83/Alaska (Zone 1)

GRS 1980 USA

Hotine_Oblique_Mercator
NAD83/Alaska (Zone 2)

GRS 1980 USA

Transverse_Mercator 218°00'00.00000"E
NAD83/Alaska (Zone 3)

GRS 1980 USA

: Transverse_Mercator 214°00'00.00000"E

Click Country to select the country name or enter a keyword after Search to find it.

é Predefined Projections é Predefined Projections

Country All > Country All >

-~ ot ]
Data All Data Content
NAD Cass

GRs ANGOLA WGS_1984 USA COUNTY IN

Tral SR 0"E Transverse_Mercator 273°36'00.00000"E
NAD Cass/North

GRS AJSTRALIA Cass/North Ellipsoid USA COUNTY MN

Tral I0"E Lambert_Conformal_Conic_2SP
NAD AUSTRIA Cass/South

GRS Cass/SOuth Ellipsoid USA COUNTY MN

Hot BELGIUM Lambert_Conformal_Conic_2SP

AD BOSNIA GDM?2000-Cassini-Soldner

GRS Geocentric-Johor

Tra 0'E Everest 1984 MALAYSIA
NAD83/Alaska (Zone 3) Cassini_Soldner

GRS 1980 USA GDM2000-Cassini-Soldner

Transverse_Mercator 214°00'00.00000'E | Geocentric-Kedah_perlis
_NADRR/Alacka (Zona AN | Everest1984 MALAYSIA

After finding the required coordinate system, click Apply to add it to coordinate
system parameters, click OK to apply it to the current project.

16
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L Coordinate System
Country Coordinate System Type Local System >

S INPUt Name AGD66-ACT/AMG zone 48 E1( |

Data Content

Ellipsoid Parameter

AGDOSL/AMG zone ABB2-108 A stralian National Spheroid
Aus(eiieldptional... AUSTREE Semimajor Axis:6... 1/f:298.25 ’
Trans"W#_Mercator 105°00 08000 E

AGD66-ACT/AMG zone 49 E108-114 ' ©orverse
Australian National... AUSTRALIA None 5
Transverse_Mercator 111°00'00.00000"E
AGD66-ACT/AMG zone 50 E114-120 ~o/ection parametel
Australian National... AUSTRALIA UTM(Sou‘lhern Hemlsphere)
Transverse_Mercator 117°00'00.00000"E Central Meridian E105°0000"
AGD66-ACT/AMG zone 51 E120-126
Australian National... AUSTRALIA
Transverse_Mercator 123°00'00.00000"E Helmert

atum Parameter

AGD66-ACT/AMG zone 52 E126-132  AX(m)  -129.193 Aa(s) -0.246
Australian National.. AUSTRALIA AY(m) -41.212 AB(s) -0.374 >
Transverse_Mercator 129°00'00.00000"E :

_AGDAA-ACT/ANMG zone BRF122.122

If you can't find what you need in Predefined Projections, you can click Add or
Import to create new coordinate system.

Loordinateloysten] é Coordinate System Favorites
Parameters

Coordinate System Type Local System > Data Content

AGD66-ACT/AMG zone 48
Name AGD66-ACT/AMG zone 48 E1( E102-108
Australian National.. AUSTRALIA
Ellipsoid Paramete UTM(Southern Hem... 105°00'00.00000°E

Favorite

Australian National Spheroid
Semimajor Axis:6.. 1/f:298.25

ITRF Conversion
None i
Projection Parameter

UTM(Southern Hemisphere)

Central Meridian E105°00'00"
Jatum Parame

Helmert

AX(m) -129.193 Aa(s) -0.246
AY(m) -41.212 AB(s) -0.374 >

17
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Equipped with an NFC chip, users can easily connect the X1 receiver and the data
collector with just one touch, as shown in the figure below.

NFC Connection

After creating a new project, switch to Device interface, click Communication. You
can connect SingularPad with SingularXYZ X1 GNSS receivers.

FIXED H0.050 &
Age3  V:0.090 27/40 35

({11928

Communicatio Rover Base
n

Static Record  Inspection ~ COM Settings

Accuracy
Device Device
Activation Information

Project Survey Tools

| (&

Select the corresponding parameters according to the following requirements

Device Type: GNSS
Device Manufacturer: SingularXYZ
Mode Type: RTK(X1)

Connection Type: Bluetooth

18
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é Communication

Device Type GNSS >

Device Manufacturer SingularXYZ >

Model Type RTK(X1) >

Connection Type Bluetooth >
2124R0056

E4:65:B8:62:43:BE

Make sure device Bluetooth turned on, click below Currently Paired Device to find
SN number of your X1 receiver. Click Connect.

Device Type GNSS > Device Type GNSS >
Device Manufacturer SingularXYZ > Device Manufacturer SingularXYZ >
Model Type RTK(X1) >  Model Type RTK(X1) >
Connection Type Bluetooth > Connection Type

2124R0060 X 2124R0060

E4:65:B8:62:18:62 E4:65:B8:62:18:62

19
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After connecting X1 receiver, you can check the information of the receiver (like
firmware version) in Device Information.

Device Information
* Age0 V: NA e

20240724 Basic Information
Device SN 2124R0060
Model X1Pro
o Hardware Version 1.2
Comm::nlcatlo Royer S Device Firmware 1.0.A20T
Expiration Date 20240908
GNSS Model U980
GNSS SN
GNSS Firmware R4.10Build11492
Static Record Ir;\spection COM Settings Radio Model HX-RD
ccuracy
Radio Version C035.02.00
Battery Power 50%
Battery Temperature 26°
De\{ice D'evic'e Devicg Antenna Parameters
Settings Activation Information X1Pro
R:66.7 mm H:48.8 mm
HL1:19.2 mm HL2:10.7 mm
Project [V Survey Tools

Tip: If you are failed to connect with receiver through SingularPad, you can just follow
prompt info to go into the device Bluetooth setting interface to make sure Bluetooth paired
successfully. Sometimes you need forget the device Bluetooth, restart the receiver or
SingularPad Software and get pair again.

If you've purchased 2 units of X1 GNSS receiver, please select one X1 as base and
the other as rover. During configuration, you need to connect your PDA device or
data collector to the base and rover respectively.

20
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When work as a Base station, SingularPad supports transmit the correction data in
Internal Radio mode and Device Internet mode.

: This mode uses internal radio to transmit the correction data from
Base to Rover. You need to set Base and Rover with same protocol and frequency.

Tip: X1-Series GNSS receiver has two radio versions, U and LU version. U version radio
supports many radio protocols whether base or rover, but data transmission distance can
only reach 3-5 kilometers under ideal environment; LU version radio only supports CSS radio
protocol when set as base, and also supports many radio protocols including CSS radio when
set as rover, but data transmission distance can reach 10-15 kilometers under ideal
environment. Please contact the sales to confirm which radio version to purchase.

QTIP Where to Set Up the Base Station?

Ideal Environment: Avoid:
» Clear outdoor sky view, free from » Obstacles: buildings, vehicles, towers,

obstructions trees, etc

« Place GPS and radio antennas as high « Interference: high-power radar, TV,
as possible to reduce signal interfer cellular towers, power lines or electrica
ence and increase range facilities

The following steps give an example of internal radio transmission.

(i) NOTE

Set Internal Radio Work Mode: Connect the whip antenna to both your base station and rover

1. Go to Device >> Base. Set Base ID and choose the Diff Mode firstly.
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N < 3
AINELEREHE TR &0 ﬂ @ | € Base Mode Settings
Aged  ViAT729 26/47 gy

I Base ID: Diff Format:RTCM32 |

Base Startup Mode Single Point >

Communica- Rover Base

tion

Disable

Inspection Device Static and

accuracy Information collect points . )
Datalink Internal Radio >

+ Channel:5 Frequency:459.05

Protocol: TRIMTALK Power:High
Com Settings Device More
Activation

Project

e Base Setup Para

Base ID 123 X

Diff Mode RTCM3.2 >

2. Click Base Startup Mode to select the base startup way.
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é Base Mode Settings é Base Mode Settings

seneral Parameters General Parameters —
Base ID:123 Diff Format:RTCM32 , ~ BaselD:123 Diff Format:RTCM32 >
Base Startup Mode Single Point »| Base Startup Mode Single Point >
Static Static

Disable MY Base Startup Mode

Datalink Settings Datal [Single Point

Datalink Device Internet » ~ Data Assigned Base Coordinates net >

i ;| Con

Connecting Mode:NTRIP Use Current Coordinates

IP: Server Port:6060 > R >
Password:*##ksx Password;*#kksx

Base Access Point Input ~ Base Access Point Input

Share Save Start Base

Single Point: Start the base station at unknown coordinates.

Assigned Base Coordinates: Start the base station at known coordinates, and
you need to enter the latitude, longitude and the height.

Use Current Coordinates: Automatically start the base station at current
coordinates.

(i) NOTE

Please setup the base station at a known point. Select as

and input the known point coordinates. Make sure the current coordinates of the
instrument is within 50 meters of the known point coordinates.
Otherwise, you will need to conduct after or before surveying.

3. Set Data Link as Internal Radio. Set parameter settings, Channel, Frequency,
Protocol, Baud Rate and Power.
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e Parameter Settings

Channel 6
Frequency 460.05
Protocol TRIMTALK
Baud Rate 9600
Power High

Note: When Base station radio power is set to Low or
500mW & below, RTK range will be reduced!

4. When start Base succeed, it will show as below in SingularPad.

: This mode uses 4G(internet data) to transmit the correction data
from Base to Rover. You need to insert a SIM card to Base, set the Base to log on
the server (with static IP address), and the Rover receives the correction data by
Ntrip protocol.

Tip: Compared to the X1 and X1 Pro, the X1 Lite receiver does not have a SIM card slot, which
means it does not support Device Internet mode. When inserting the SIM card, be careful not
to insert it upside down, otherwise the card slot may be damaged.

The following steps give an example of device internet transmission.
1. Insert a SIM card to the X1 receiver and then turn on the receiver.
2. Go to Device >> Base. Set Base ID and choose the Diff Mode firstly.
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SINGLE H:2191 &
Age0 V4729 26/47

6 Base Setup Para

60%

X1 Base ID
Diff Mode
Communica- Rover Base
tion

Inspection Device Static and

accuracy Information  collect points
Com Settings Device More

Activation
Project Survey Tools

3. Set Start up Mode. And choose Device Internet in Data Link.

é Base mode settings é Base mode settings

o v - —
Base Setup Para y== Base Setup Para —
Base ID:123 Diff Mode:RTCM3.2 Base ID:123 Diff Mode:RTCM3.2
Start Up Mode Single Point >  Start Up Mode Single Point >
atal Datal )
Start Up Mode Data Link
Data net > Data net >
Single Point . Internal Radio I
Cont Cont
IP:47 Input Base Coordinates > IP4% Device Internet >
Pass Pass . .
e | : Internal Radio+Device
Use Current Coordinates Int t
Base 0005  Base 'Merne 0005

: Set Base - Set Base
4. Parameter Settings. Choose NTRIP in Connect Mode. Input the server IP, Port,

Password in the CORS Settings. APN Settings (Access point number, acquire
from the mobile service provider). Input Name, User and Password.

25
X1-Series GNSS Receive User Manual V2.0



e Parameter Settings

Connect Mode NTRIP >
—
P 47.103.96.216 X
Port 8080
Password veee Y
=
Name 3gnet
User
Password (<>

5. Set the Base access point in the end.

& Base mode settings

. _—

-_—

Base ID:123 Diff Mode:RTCM3.2

Start Up Mode Single Point >
Data Link Device Internet >

Connect Mode:NTRIP
IP:47.103.96.216 Server Port:8080 >
Password; ¥k

Base access point 1823E0005

6. When start Base succeed, it will show as below in SingularPad.

Tip: X1 receiver does not support hot swap, please shut down the X1 receiver then insert the
SIM card. If you turn on the receiver and insert the SIM card, please reboot the receiver.
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When work as a Rover station, SingularPad supports receive the correction data in
Internal Radio mode, Device Internet mode and Phone Internet Mode.

: Select the same protocol and frequency with the Base receiver, and
then the receiver status will turn single to be fixed. The following steps show an
example of internal radio.

The following steps give an example of internal radio transmission.
1. Go to Device >> Rover. Set Data Link as Internal Radio.

" <,

H:2.191 * i
SINGLE o ﬂ ©) 6 Rover mode settings
Aged  V:4729 26/47 g5

Data Link Internal Radio >
Channel:6 Frequency:460.05
Communica- Rover Base Protocol:TRIMTALK  Baud Rate:9600
tion
Base Coordinates Change Alert O
Inspection Device Static and
accuracy Information  collect points
Com Settings Device More
Activation
Project evice Survey Tools

2. Parameter Settings. Set Channel, Frequency and Protocol same with the Base.
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e Parameter Settings

Channel 6 >
Frequency 460.05
Protocol TRIMTALK >
Baud Rate 9600 >

3. Base Coordinates Change Alert: SingularPad will alert when you connect
with different base station. When the Base station is VRS, please don’t open

this.
é Rover mode settings

Data Link Internal Radio >

Channel:6 Frequency:460.05
Protocol: TRIMTALK Baud Rate:9600

Base Coordinates Change Alert O

4. Click Apply to start the Rover mode. When start Rover succeed, it will show
as below in SingularPad.
: Same with start Base station, you need to insert a SIM card to Rover,
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set the server IP and port, and receives the correction data by Ntrip protocol.
The following steps give an example of device internet transmission.
1. Go to Device >> Rover. Set Data Link as Device Internet.

. <

H:2.191 * i
SINGLE s Q ® é Rover mode settings
Agel V4729 26/47 0%

Data Link Device Internet >

Connect Mode:NTRIP
Communica- Rover Base IP:47.103.96.216 Server Port:8080 >

fion User:SingularXYZ Password: sk
Get
. . . MountPoint Office >
Inspection Device Static and
accuracy Information collect points
Phone internet access O
i Base Coordinates Change Alert(VRS O
please close)
Com Settings Device More
Activation Radio relay O
Project Survey Tools

2. Parameter Settings. Choose NTRIP in Connect Mode. Input the server IP, Port,
User and Password in the CORS Settings. APN Settings. Input Name, User

and Password.
@ Parameter Settings

Connect Mode NTRIP >
P 47.103.96.21 X
Port 8080
Password ceee Iy
Name 3gnet
User

Password (<>
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3. Click Get button on the right and “Get MountPoint succeeded” will be
displayed below. Then choose the mountpoint.

é Rover mode settings

Data Link

Connect Mode:NTRIP
1P:47.103.96.216
User:SingularXYZ

MountPoint

Phone internet access

Base Coordinates Change Alert(VRS

please close)

Radio relay

Get MountPoint succeeded!

Device Internet >

Server Port:8080
Password:*¥¥ix

Get

O
O
O

4. Phone internet access: Rover station will access the mountpoint via phone

internet, you need to make sure controller have access to Internet. If don’t

open this, rover station will access the moutpoint via device internet.

@ Rover mode settings

Data Link

Connect Mode:NTRIP
IP:47.103.96.216
User:SingularXYZ

MountPoint

Device Internet >

Server Port:8080 >
Password#**#x*

Get

Office >

Phone internet access

O

Base Coordinates Change Alert(VRS
please close)

Radio relay
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5. Base Coordinates Change Alert: SingularPad will alert when you connect with
different base station. When the Base station is VRS, please don’t open this.

e Rover mode settings

Data Link Device Internet >

Connect Mode:NTRIP
IP:47.103.96.216 Server Port:8080 >
User:SingularXYZ Password:*##++*

Get
MountPoint Office >
Phone internet access O
Base Coordinates Change Alert(VRS O
please close)
Radio relay O

6. Click Apply to start the Rover mode. When start Rover succeed, it will show
as below in SingularPad.

: This mode uses the phone internet to transmit the correction data
from Base to Rover. Please make sure the PDA device is in good network conditions,
such as 4G, WiFi or hot spot.

The following steps give an example of device internet transmission.
1. Go to Device >> Rover. Set Data Link as Phone Internet.
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6 Rover mode settings

Data Link Phone Internet >

Connect Mode:NTRIP
IP:47.103.96.216 Server Port:8080 >
User:SingularXYZ Password: ¥k

Get
MountPoint >
/ 7 \.‘ “.
. | ’ Start
.\\\“ // /
Auto connect to network @)

2. Set Connect Mode, for X1 receiver supports NTRIP and TCP Client.

CORS Settings. Input the server IP, Port, User and Password in the CORS
Settings.

6 Parameter Settings

Connect Mode NTRIP >

IP 47.103.96.216 X

Port 8080

User SingularXYZ

Password AN <>
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() NOTE

The IP & port in the picture is only for example, please enter your local CORS account instead.

You can purchase a third party RTK corrections service account in your local area to obtain an

RTK FIX solution.

3. Click Get button on the right to get the mountpoint list and choose the

mountpoint.

6 Rover mode settings

Datalink Settings

Data Link Phone Internet

Connect Mode:NTRIP

1P:47.103.96.216 Server Port:8080 >

User:SingularXYZ Password:**xkix
MountPoint Settings Get
MountPoint Office >

Receive data

P stn
-~/

Auto connect to network O

() NOTE

The mount point "Office” in the figure is an
example. Please find out the appropriate mount
point via the website of your local NTRIP/CORS
provider. Make sure that the baseline doesn't
exceed 50km.

4. Click Start button on the right to receive data from Base station. Then you
can see the rover station is receiving data.
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é Rover mode settings 6 Rover mode settings

Data Link Phone Internet > Data Link Phone Internet >
Connect Mode:NTRIP Connect Mode:NTRIP
IP:47.103.96.216 Server Port:8080 > IP:47.103.96.216 Server Port:8080
User:SingularXYZ Password:x*#xx User:SingularXYZ Password:

Get
MountPoint Office >  MountPoint Office >

— — ’\\_\\
/ Y \\ / -
(O \ “v [ [ \ |
[ | ) | P st C(12248) | ] stop
\\ \\\77;/ // -\\‘7{-// /_;
e 4
Auto connect to network ()  Auto connect to network @)

5. Auto connect to network: \When this option is opened, SingularPad will
connect to network automatically so that user don’t need to click start to
connect network.

G Rover mode settings

Connect Mode:NTRIP
1P:47.103.96.216 Server Port:8080
User:SingularXYZ Password:#kiokx

MountPoint Office >
- LN

e’/ // A Y

' (12278] | Il swp

\ W

N\ -

Uy

Auto connect to network O
Base Coordinates Change Alert(VRS O

please close)

6. Base Coordinates Change Alert: SingularPad will alert when you connect with
different base station. When the Base station is VRS, please don’t open this.
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6 Rover mode settings

Connect Mode:NTRIP
IP:47.103.96.216  Server Port:8080
User:SingularXYZ Password:***++*

MountPoint Office >

oL\
.‘"II / \ \w
C (122781 | || stop
&
. 4

Auto connect to network O

Base Coordinates Change Alert(VRS O
please close)

7. Click Apply to start the rover mode. After completing the configuration, please
check the RTK status in the top status bar. Once the status changes to "FIXED"
and the differential delay “age” is within the range of 1-2 seconds, you have
obtained reliable centimeter-level RTK positioning.

FIXED H0011 &

®

Agel V:0.021 38/47 419

X1
Communica- Rover Base
tion

Inspection Device Static and

accuracy Information collect points
Com Settings Device Device Settings

Activation
Project Device Survey Tools
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This section describes the basic survey functions of SingularPad, including Point
Survey, Detail Survey, Control Point Survey, Point Stakeout, CAD Mapping and etc.

After completing your X1 RTK setup, check current RTK solution status at the top of
the SingularPad software.

FIXED H:0.011

RTK solution status Description

E1 is receiving RTK corrections stably and
FIXED obtaining a Fixed RTK solution with centime-
ter-level accuracy.

Single-point satellite positioning without
SINGLE receiving RTK correction data. The accuracy is
around meter-level.

E1 received corrections from the base/CORS,

DG NSS but it needs more time to calculate due to
environmental interference or correction data

quality. The accuracy is around decimeter-level.

E1 receives corrections from the base/CORS,
but due to obstructions or magnetic field
interference the signal reception is not very
stable and the accuracy is sub-meter level.

FLOAT
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The satellite icon shows calculated satellites number/tracked satellites
number. You can click it to check satellite map and more information.

Age means the time since the last differential data was received.

When connecting to a CORS account for measurement work, please
ensure the “age” is within the range of 1-2.

When using the radio mode for measurement work, please ensure the
“age” is within the range of 2-5.

A high “age” will result in poor measurement point accuracy.

There are HRMS and VRMS on the top of the interface, click it you can
check more details.

Before RTK survey, please make sure that receiver is receiving the correction data
and get a fixed solution, age means the time since the last differential data was
received, please check if this number keeps growing.

FIXED = H0011 o

Agel V:0.021 38/47 1%

Communica- Rover Base
tion
Inspection Device Static and
accuracy Information  collect points
Com Settings Device Device Settings
Activation

Project Survey Tools
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There are HRMS and VRMS on the top of the interface, click it you can check more

<
H0.011 | & - ,
= Q ( 6 Position Information
V:0.021 |38/47 a1%

X1 Base SATInfo  SAT Map

details.

Solution Status  FIXED (G8+R7+C22+E4/46)

B  31°09'58.5541"N N 14230337.791

Communica- Rover Base

tion L 121°17'229152'E E 6759006.535
H 17.597  Elev 17.597
Speed 0.000 Heading 0.00

Inspection Device Static and
accuracy Information collect points o LU i s L
HDOP 0.700 VRMS 0.021
VDOP 0.700 AGE 1
Com Settings Device Device Settings  UTC time 2023-10-24 07:18:18.000

Activation

Local time 2023-10-24 07:18:18.000
Distance to Ref 39.091m

Project Survey Tools

The satellites number is on the top of the interface, click it you can check the
satellite map and information.

<,
H:0.011 * . .
FIXED 00 $Oo Q @ 6 Position Information
Agel V:0.021 | 38/47

41%

Detail Base SAT Info
o
330> 30° - 30°
— —
o
300 Rl 60° @760
R E30
inaL 62:
Comrpunlca Rover Base ./ / mﬁ e \
tion a »
Inspection Device Static and
accuracy Information  collect points
5
40
30
Com Settings Device Device Settings .
Activation
10
1]
G10 G28 RO1 R10 E20 CO1 CO6 C10 C20 C38 C46 Q04
W L1/B1 Lz2/B2 L5/B3
Projct svey oo (oo (Ao (e [Fou (ot

In the Survey interface, click Point Survey and enter point name, code and antenna
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height, then click

FIXED

to measure a point.

. 9,
H.011 oy

Agel

N:14230338.178

E:6759006.273

Name Pt1

Antenna Height

Note:

V:0.021
H:17.637
Base distance:38.985

)

42/46

]270“ 90°
. 180° 7

®
2m
X Code
1.8+0.068m >

Our software supports 4 antenna measuring types

é Antenna Parameters

Antenna Measuring Height 1.8m
Antenna Measuring Type Pole Height >
Antenna Height 1.868 m

Antenna Measuring
Ante Type

E1 | pole Height
R:66

HL1

Phase Center Height

Uses Slant Height

Altimetry Slant Height

6 Antenna Parameters

Antenna Measuring Height(m)

Antenna Measuring Type

Ch’I

Antenna Height

E1
R:66.7 mm H:48.8 mm
HL1:19.2 mm HL2:10.7 mm

Pole Height: Typically, select the Antenna Measuring Type as Pole Height and enter

the height of your centering pole.
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In the floating window of the survey interface, you can see the display information.
The default display information is NEH and Base distance, and click the floating

window you can set them as you need. You can also click™ to enter the display
information settings interface and select the information you need to display.

Except default display information, SingularPad supports Longitude, Latitude and
Altitude etc.

FIXED OO Qo Q & Settings

Agel V:0.021  42/46 419

N:14230338.178 H:17.637 Seuings Tool Bar
E:6759006.273 Base distance:38.985

o

270° ‘ 90"
180"

Long Lat
Altitude Ant. H
Forward azimuth Speed
Time Point dist.
S ®
Pt. H dist. Pt. Elevation diff.
oN oE
PDOP HDOP
VDOP Inclination Angle
2m
Projection Angle
Name Pt1 X Code
Antenna Height 1.8+0.068m >
e Click to select different map or do map calibration. SingularPad supports

Google Map (Standard Map/ Satellite Map), OpenStreetMap, and WMS Map.
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é FIXED H:0.011
11678

Agel V:0.021 42/47

N:14230346.872 H:17.672
E:6759010.596 Base distance:43.219

Display Map

none
Google Map(Standard Map)

\\; Google Map(Satellite Map)
74

» Q: WMS Map Config -

A &
| Map calibration

mal I ‘
PENIK: ik Sk 2l -

OpenStreetMap

2m
Name Pt1 X Code ses
Antenna Height 1.8+0.068m >
e Click to jump to map center
™ FIXED  H0011 S

Agel V:0.021  42/46 409

N:14230347.369 H:17.677
E:6759010.444 Base distance:43.439

JEEE N
ol

180"

Ready

9/

2m

Name Pt1 X Code

Antenna Height 1.8+0.068m >

e Click to show the all points on the interface

e Click to enter the point database and view the coordinates of the
measured points. You can add, recover, import, and export the data. After
selecting a point, you can check the details and take notes or photos.
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