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All rightsreserved.

SingularXYZ is the official trademark of SingularXYZ Intelligent Technology Ltd., registeredin
People’s Republic of China, EU, USA and Canada.

FCC Notice

SingularXYZ® Y1 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 causeundesired

operation.

Copyright Notice

This is the V1.0 (Dec, 2021) revision of the Y1 GNSS Receiver User Guide. It cannot be copied or

translated into any language without the written permission of SingularXYZ.

Technical Assistant

If you have any question and can't find the answer in this manual, please contact your local dealer
from which you purchased the Y1 receiver. Alternatively, request technical support from
SingularXYZ .

Technical support email: support@singularxyz.com) Your feedback about this Guide will help us

to improve it with future revisions.

Safety Information

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 UserGuide

= Install the GNSS receiver in a location that minimizes vibration and moisture

= Avoid falling to ground, or colliding with otheritems
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= 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 radiostation
= Takelighting protection measures when installingantennas

= Change the cable if damaged

Related Regulations

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 localdealer.

Use and Care

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.

Warning and Caution

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 damage tothe

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.

Warranty Notice

SingularXYZ does not warranty devices damage because of force majeure (lighting, high voltage
or collision).

SingularXYZ does not warranty the disassembled devices.

Y1 GNSS Receiver User Manual V1.0
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o ETI-Tdu I Introduction

The SingularXYZ Y1 GNSS Receiver User Guide is aimed to help you get familiar with the Y1 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.

1.1 About the receiver

With high precision GNSS module inside, Y1 GNSS receiver can be applied in RTK mode with all
GNSS constellations. Y1 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.

1.2 Receiver features

The SingularXYZ Y1 GNSS Receiver key features:

e  Ultra small and super light

e  Size (W xH): 12.3 x 12.3 x 7.0cm

e  Weight: 834 g (including 2 batteries)

® 1598 channels of simultaneously tracked satellite signals

e  Hot swap battery design

e  (able-free Bluetooth wireless technology

e LCD Display with easy configure functions

e [P67 waterproof

e  Full base/rover interoperability

e Integrated Rx&Tx radio with 12.5KHz frequency interval
e Integrated IMU sensor

e  Long distance range radio module

e Integrated 4G module, support Ntrip and Point to Point/Points protocols

1.3 Y1 Receiver Packing List

This section provides overall Y1 receiver parts list, including basic supplies and customized Kits
based on your requirements.



1.3.1 Basic Supply kit

Standard

@D Y1 GNSS Receiver x1

() Transport Case(Large/Small Size) x1
3 Batteries x2

@ Battery Charger x1

(5) Whip Antenna x1

(® USB Cable x1

(@ Serial Cable x1*

@& Tape x1*

o

[{e2)]

1. Items with * are only available for Base package
2. The large transport case is only available for base

@ External power cable x1*

10 GNSS Connector %1 package with external datalink.
5
1.3.2 Optional kit for base
Options For Base
~
External Datalink »1 Datalink Cable x1 Datalink Antenna x1 Aluminum Disc x1
30cm Extension Bar x1 Datalink Extension Bar x1 External Power Cable x1
J
1.3.3 Optional kit for rover
Options For Rover
\
Data Collector x1 Collector Battery x1 Type-C Cable x1 Collector Charger x1
Collector Bracket x1 Centering Pole & Bag x1
)

Chapter 2 Setup the Y1 Receiver

This chapter provides general information on environmental requirements, setup, power supply
and connection of the Y1 receiver.



2.1 Environmental requirements

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
e Storage temperature: -40°C to +85°C

¢ Out of corrosive fluids and gases

* With a clear view of sky

2.2 Front panel

Receiver front panel contains 2 indicator LEDs, Power button and Record button, one LCD
Display.

Satellite Tracking: Flash N ® ®  Correction Data: Flash
times every 5s, N — Num of once per second when
tracking satellites TX/RX correction data

Power Button: Long
press to turn on/off the
receiver, short press to
enter menu or
configuration

Record Button: Long
press to switch on/off static
data recording, short press
to switch options

~ OLED Display: Display
receiver status and
configuration

2.3 Lower housing

Receiver lower housing contains a serial port, UHF radio antenna connector, one sim card slot and
two removable batteries.

Speaker: Voice broadcast @ @ TNC Connector: For UHF
of real-time status antenna

SIM Card Slot

7-pin Lemo Port: NFC 2 Battery Slots: 6600mAh
USB/RS232 ) Connection hot swap




2.4 Power supply

Y1 GNSS receiver supports internal batteries and external power input.

2.4.1 Internalbatteries

The receiver is equipped with two rechargeable Lithium-ion batteries, which can be removed for
charging. The Y1 receiver adopts the hot swap battery design that provides you an effective survey
workflow. The internal batteries typically provide about 13-hour operating time as a rover, about
6-hour operating time if operated as a base station with internal UHF Tx (transmit at 1-2 watts).
However, this operating time varies based on environmental conditions.

= Battery Safety
Charge and use the battery only in strict accordance with the instructions below:

- Do not use or charge the battery if it appears to be damaged. Signs of damage include, but
are not limited to, discoloration, warping, and leaking battery fluid.

- Do not expose the battery to fire, high temperature, or direct sunlight.

- Do not immerse the battery in water.

- Do not use or store the battery inside a vehicle during hot weather.

- Do not drop or puncture the battery.

= Do not open the battery or short-circuit its contacts.

= Charging the Lithium-ion Battery
Although a dual battery charge is provided, the lithium-ion battery is supplied partially charged.
To charge the battery, first remove the battery from the receiver, and then place it in the battery
charger, which is connected to AC power. Please obey the following instructions when charging
your batteries:

= Charge the battery completely before using it for the first time.

- Fully charge takes approximately 6 hours per battery at room temperature.

- If the battery has been stored for a long time, charge it before your fieldwork.

- Re-charge the battery at least every three months if it is to be stored for long time.

=  Storage of the Lithium-ion Battery
- Do not keep batteries inside the receiver if the receiver not used for long time.
- Keep batteries in dry conditions.
- Take out the batteries from receiver for shipment.




= Dispose of the Lithium-ion Battery
Discharge a Lithium-ion battery before dispose of it.

Dispose of batteries is an environmentally sensitive manner, and adhere to any local and
national regulations concerning battery disposing or recycling.

WARNING - Do not damage the rechargeable Lithium-ion battery. A damaged battery can cause an
explosion or fire, and can result in personal injury and/or property damage.

24.2 External Power Supply

- 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 Y1 receiver if reverse connection.

+

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 (7-28 volt DC) for
the base station.



Chapter 3 Static Survey

This chapter describes static survey through Y1 receiver and CRU software. For
static survey, you cannot change settings through front panel, you can
configure it via Compass Receiver Utility (CRU): 1) Receiver configuration; 2) check
receiver settings and status; 3) convert data to Rinexformat.

3.1 Receiver Configuration

The default sample interval value of Y1 static measurement is 1s. If other settings are
required, please set the value before static measurement.

3.2 Static Data Collection

Static survey is mainly used for the control survey. To reach millimeteraccuracy,
follow as below:

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.

To quickly post-process static observation raw data, write down 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, it’s convenient foryou.

3.3 Static Data Download

The raw observation data is saved in internal memory of Y1 receiver, when connected
with PC via USB cable, the Y1 receiver can work as a USB Flash Disk —
SingularXYZ_DISK, which means you can copy or cut static data to PCdirectly.

3.4 RINEX Convert

After copy raw observation data to PC, you can convert the data from SingularXYz
binary format (*.cnb) to RINEX in CRUsoftware.
1. Start CRU software;

2. Click Folders and select the path of your CNB data;

3. Click Rinex Convert to check all raw data on main window. Right click on the fileto
modify antenna, Convert Settings and Convert to RENIX, or use fast icon instandard
bar.



B Compass Receiver Utility [2001T33-301007 USB] - C:\Users\Sophia\Desktop\1007\,20170513 — m] X
App Connection Receiver Radic GNSS Rinex View Help

@ »«< A B &

oonfg Mode  Diff attitude command  lock

= g

Amtenra macdify Comvert  Sstup

it Close

Folders Messages Rinex Convert [3  File Download ¥

Convert Settings

Messages Antenna

> Modify

o

Tracking
World Map

4

=

File Download

e

Rinex Convert

Fapgect File name Download time | Size(KB) | Recewer No. Marker Model
el 2 Iw - 1908 |
03301007134A0.cnb 201803 AR rm 03301007 i

(*1 Rinex Analyse

W £ >

Ready Diff 0 B/S CAP NUM

e Click ==m to select the Antenna Type and Measurement. If you cannot find

Y1 antenna, 1) input the value of RO (horizontal offset from measurement mark
to phase center), hO (vertical offset from measurement mark to phase center)
and hl (vertical offset from measurement mark to receiver bottom). RO is
0.0615m, hO is 0.0235m and h1 is 0.038m respectively for Y1 receiver; 2) or
check Enable antenna configure file to select Antennas.ini file to select Antenna
type again. You can also add, edit and delete antenna types based on your
requirement.

¥ Enable antenna configure file

|E:\CRU\SingularXYZ\Antennas.ini

Antenna Type | Unknown

Measurement 1Be\rel edge

O
-]
=
=
RO = |0.000000 m
ho = |0.000000 m
hi = |(0.000000 m
Add
Edit
Delete

OK




Chapter 4 RTK Survey

This chapter introduces how to conduct RTK Survey with SingularSurv Software, including
software installation, start a new project, receiver connection and RTK working modes (Radio,
CORS and GPRS).

4.1 Installation of SingularSurv

SingularSurv software is available on our official website, you can download for free and installthe
software to SingularXYZ controllerSC100.

4.2 Wizard function in SingularSurv

Follow the Wizard, you can quickly learn the general workflow of SingularSurv, also you can quick
start your survey by this function no matter you are experienced one or new user.

In Project menu, tap Wizard.

1. Project: Click Select to go into Project interface to create or select a project.

il

Project list

E é @ Project SingularXYZ
SingularkYZ China/WGS 84 View >
Wizard Project Datum 15-12-2021 16:02:58
Select Next

= & % |

S

= 5 e Connection
Element Surface Impart

@ work mode

Start receiver as Base or

;‘ @ UE Rover{Mode:radio,network)
Export Settings More e Start work
Select work type and start working!
_ © ® O B +
Project Device Survey Toal Open Create

2. Connection: Click Select to go into Bluetooth connection interface.

14



€ Wizard Helo | &  user-defined

. Project Name |

SingularXYZ e
Heade
o Connection
Connect device via Bluetooth Other info
Previous [T ] operator

e Work mode ] Receiver madel

Start receiver as Base or

Rover(Mode:radio,network) [ Work mode
o Start itk Delimiter
Select work type and start working! G :
File farma
Degrea type
available  Select all
~ I
review {.csv)

Singu\arml x

I:I Datum

[ Firmware

Comma(,) »
eev ¥
dd.mmss.sssss >

Selected Clear

3. Work mode: Click Select to go into QuickSetup interface to start your receiver as Base/Rover.

If you start your receiver as Rover, then you can start work directly of topo survey or stakeout.

Current Mode: Rover
Work mode list

. Project

SingularXYZ
(] Connection Default: RadioMode
03401012 @ Internal radio: 6/460.0500MHz
© work mode

Start receiver as Base or
Rover(Mode:radio,network)

Previous

o Start work
Select work type and start working!

Default: InternalGSM( SingularSever )
SINoGNSS://211.144.120.104:8888/

Add

Apply

@ Project
SingularXYZ

. Connection
03401012

. Work mode

Rover/PDA CORS
211.144.120.104:8888

o Start work
Select work type and start working! |

Dﬁd Topo survey

(,.9 Stake Point

[/0 Stake Line

If you start your receiver as Base, after Disconnect with Base, there will be a Prompt. YES: will guide

you to start Rover in Wizardinterface;
NO: will disconnect the base and exit Wizard.

15



EH

Curent Mode.  Rover . Projec‘t
Work mode list SingularXYZ

. Connection

@ Default: InternalRadio VILOZ179
Intemal radio: 6/450.0500MHz, 2.0W
. Work mode
Base/Internal radic
Default: ExternalRadio Frequency(MHz 1 460.05
@ External radio: 6/460,0500MHz, 30W
o Base

Succeed, pls disconnect with Base

|
ralGSM (SingularServer) . A
11.144.120. 1 04:888¢/ Disconnect with Base

Prompt

Disconnectad with Base, do you want to
setup Rover?

4.3 Start a New Project

Click Project, you can use the same Datum with last project, choose a datum in store and scan QR
code from other controller to add Datum, even sharing project with cloud.

Wizard
&
= -]
Element Surface
4 ©
Export Settings

Use Last project

Daturn store

Scan QR code

= Select a Predefined datum: You can select datum directly from the list. SingularSurv
currently has 49 countries datum and will add more afterwards.

€ Datum Store Help

Datum list

China/Beijing 1954 China
China/Xian 1980 Argentina
China/CGCS2000 Australia
China/WGS 72 Azerbaijan
China/WGS 84 Belgium

China/Shanghai Brazil

Cameroon

Chile

Egypt

Predefined || User defined “

16



= Create a User defined datum: If you cannot find datum you want in the list, follow instructions
below to add one: select Ellipsoid, Projection for your datum, and even sevenparameters,
geoid model based on your request.

& Datum Store Help &  Adddatum

Sl Datum LocAL| X
China/Beijing 1954
China/Xian 1980 Source ellipsoid Choose ellipsoid >
China/CGCS2000 Target ellipsoid Choose ellipsoid >
China/WGS 72
Projection Please select projection »
China/WGS 84
China/Shanghai Seven parameters Close >
H.RMS Close >
V.RMS Close >
Geoid Model Not use >

Tip1: if asked username and password for seven parameters, enter adminadmin
Tip2: For H.RMS and V.RMS, it will show if do Site Calibration.

= Share Datum via QR code.
= After you build a project, press the project name, it will generate a QRcode. Users canuse
the Scan function in the main interface to access thecoordinate system.

F_J R

Project name SingularXYZ

E| 7 Istorage/emulated/0/
= Path SingularSurv/survey/Project/
Connection Raver Base SingularXyz
Code List SingularXYZ
= @(93 Epf Create time 15-12-2021
.:= ! % Operator
Davice Info Position Info Register il
Comment
Eﬂi = go Batum China/WGs 84 gn
Static H-Terminal Mare Ellipsoid Was 84
a 6378137.000
i 298.257223563000

Azimuth System  North

Positive Direction N, E

Projection uTM
Zone 51
Hemisphere N

Project height  0.000

o O]

Project Device Survey Toel
» Edit
Cannect to device

4.4 Device connection

4.4.1 NFC connection
17



Equipped with an NFC chip, users can easily connect the Y1 receiver and the data collector with just
one touch, as shown in the figure below.

® NFC Connection

4.4.2 Bluetooth connection

To connect SingularSurv with Y1, switch to Device interface, tap Connection togo into Bluetooth
connectioninterface.

= Make sure device Bluetooth turned on;
= Click Find device—select SN of your Y1 receiver—allow pair

After connect SingularXYZ receiver, you can check the device version in Device Info.

fa =) @ SingularXyZ >
(W
Connection Rover Base o o type Bluetaath »
Target device YILOZITS >
= & 3 o3
- Scen O wiver to build connecton
Device Info Pasition Info Register Clice amow on the right 10 change Butoath device:
=] > oo
) 82

Static H-Terminal More

Simulated Device

MNMEA Device

Cantreller GNSS

Project Device Survey Teol

Connect 1o device Connect 1o device

Coanect 10 device

18



el
Bluetocth
= o Ly @ @
Avsilable devices B“‘
|° YTILO21TS | Connection Rawer Gase
€ vmozzor = é 2
° KFW-M38 Device Info Position Info Register
& oz & =
Connection Static H-Terrminal FW upgrade
t \ oo
0=
Connect YIILOZITS .. Mare
Cancel
e @ )
Prafect Device ey oo
M:3449312.504 Status: Single

E. 337011284 Z:25.84

i de“ice i gl a3 ] Do LG8 VOI
Connect 1o device Qi 5] e Hosw v,

After connected successfully, the bottom will show the positioningstatus.

Tip: If you are failed to connect with receiver through SingularSurv, you can just follow prompt info to go into the
device Bluetooth setting interface to make sure Bluetooth paired successfully. Sometimes you need restart the
receiver or SingularSurvSoftware.

4.5 Internal Radio Mode

Y1 GNSS receiver supports transmit & receive the correction data in internalradio mode.

4.5.1 Start Base Station by SingularSurv

Firstly, build Bluetooth connection between the Y1 receiver and yourcontroller as

shown in Chapter5.4.

Secondly, modify parameters including correction format, antenna typeand communication
protocols:

« Click Device-> Base ->Add, select Internal radio.

19



Library choose: Choose a known point
from Element; Datalink Type Internal radio >
Protocol Transparent >
Receive: Receive a point from GNSS; - ;
Channel Customize > (o9)
- Start mode: Fix position means you T i
have a known coordinate for base, b
or get a point from GNSS;
- Differential mode: Support
RTCM32, RTCM32(MSMS5), RTD,
CMR, CMR+(GPS only)
Datalink Type Internal radio >
Protocol Transparent
- Protocol and channel: Set Frequency 2.0W/453.0500
protocol and frequency for the Differential mode RTCM3.2 >
base; Start mode Fix position >
Mask angle 10| X

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

Connection
Base Config a
Antenna
1 Setup Internal Radio
2 Setup receiver parameters
3 Generate Base Device Info
Frequency(MHz): 453.0500
B,
Base is set successfully!
Do you need to disconnect the receiver :
and jump to the connection function? Static
No Yes E]‘
Project

$10,£31013

B:31°21'00.13138"N
[:121°17'33.08475"E

Rover
0183 Output  External radio
0,
O
Position Info Register
©
H-Terminal Debug data
- ® )
Device Survey Tool
Status:Base
H:25.048

O j peoH0170V:0114

4.5.2 Start Rover Station by SingularSurv

20



= Connect SingularSurv with Y1 receiver via Bluetooth based on Chapter 4.4.
= Click Rover > Add > Datalink Type > Internal Radio

= Set same protocol and frequency with Base receiver.

= The current status on the bottom will change from Single to Fixed.

&  Datalink type

..
H

Singularxyz

c
L

o @ @ Datalink typ=  Internal radio 3

e g i Rewii B Protocol Transparent Protocal Transparent »
Snnecuon ove o] Frequency 6/460.0500
el [ ()]

EO‘ 2 Frequency THz » Rover Config

_;E = = y(MHz) . — A460.0500 T 1 Setup Intern
Device Info Positicn Info Register Mask angle 10

ez
= &)
Static H-Terminal FW upgrade

oo

More

4.6 External radio mode

The external radio mode can extend RTK working distance, which is ideal for areas with high
constructions or strong signalinterference.

= Click Device-> Base ->Add, select External radio.

Datalink type External radio > Y When Sta rt Succeed, Set Upthe

Protocol Transparent >

frequency channel, and Rover

Power (W) 5 >

frequency should be same.
Channel [} > ((0})
Frequency(MHz) — A460.0500 +
RAGe(400-4B0NH) ® Be sureto setthesamebaud
Air baudrate 11000 >

rate as your SDL1 (default value
BaudRate 38400 »

is 38400, you also canchangein
Param tab based on yourSDL1).

4.7 PDA CORS Mode

Without setting up your own base stations, the Y1 GNSS receiver can receive
correction data transmitted from continuously operating reference station via
PDA’s GPRS.

21



Configure the Rover as below:

= Make sure your controller can access to internet via SIM card or Wi-Fi,
then run SingularSurv Software.

= Build Bluetooth connection as shown in chapter 4.4, Click Device ->

Rover -> PDA CORS.

Datalink type PDA CORS »
CORS >
APN {E}
singularxyz ¥ E

DNS/IP address 140,207,166.210

Port 25001

Source List MNEAREST ¥ i

User SingularXyZ

Password  [essesssss

1021-1022

-102¢

1025-1027

Transfer carrec. Mo transfer >

VRS o

22

Enter CORS DNS/IP address
and port-> Click Source List
and select the proper source
-> enter User and password.

After Confirm succeed, the
diff LED (yellow) on receiver
will flash, and software can get
a fixed result.

It also provides TCP protocol.



4.8 Internal GPRS Mode

For Internal GPRS mode, Y1 receiver supports Ntrip client mode. To acquire the
APN (access point number) from the mobile service provider, you need to insert a
SIM card into the Y1 receiver.

For Ntrip client mode, Rover acquires correction data from Ntrip(CORS) server.

&  Datalink type

Datalink type Internal GSM >
Protocol CORS >
cmneT &
singularxyz = = Enter proper APN, DNS/IP Address
ORI aciass 180207166 210 | and Port.
— j
Sourcs | - = Click Source List, select the proper
Sngutarxyz ; source-> enter User andPassword
YR '
No transfer >
vrs @

30



Chapter 5 RTK Survey

This section describes the basic survey functions of SingularSurv, including point
measurement, Topo survey, Auto survey, Area survey, Static, PPK, staking, site
calibration, import and export measuredpoints.

5.1 Topo survey

Click Survey -> Topo Survey-> enter point name, ->click ©+o start or stop collecting
data.

= You can quickly change antenna height in the survey interface.
< Tap Elem to check point coordinates.

= Tap Layer to show the layers you want display on map.

Exit guide Exit guide

= SingularXyZ

=] Q O

Topo Survey | Mapping Survey  Detail Survey

9. [2 2

Aute Survey Stake Point Stake Line

Click to exit the guide, click elsewhere to continue Click to exit the guide, click elsewhere to continue

Q : :
E/ .p;. % Swipe left and right to change
Stake Arc Stake CAD Area Survey occupation time
Start Surveying
% e =
(¢ ¢
Road Design Road Stake Road Store
g
Surf Stak il
PR s N:3469652.682 Status:Fixed B:31°21'00.05140'N Status: Fixed
E:337582.161 7:26.830 L:121°17'33.11874°E H:26.827
()41 &oors @ - o1 Hoooavonos  [781,580915 @ <7 p:1 H:0.004 V:0.006

& Toposurvey Help € FElement Help

€& Topo survey

Layer @ @ Base:p1 Surv... 2 Autobase No offs
Name ® - “"  (® Base:pl(Base) *
P & N: 3478304.556  Z: 23.134
Code = A\ E: 624889.361 Code:
(] Eﬂ . N
” X p1(Fixed)
Height ™ @o N: 3470503.342 7: 26.981
A "™ E 622993695  Code:
Map . =
%
I 2
{7 Map ; -
Map is unavailable when Base station offsets!
+ \
Name|p1 X | Antenna P 1.800 :
— o
N:3469652.680 Status: Fixed N:3469652.778 Status: Fixed
E-337582.164 706837 F:337581.827 z:26.918 © B Q +
d” ‘2209/1.6 ® gﬁumm.m\.;uoos g 45 221725 @ 30 1Hooosvons Steke  Detall - Search - Add
B s 0.0 20,1
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= Fast survey by pressing Code: Tap the code in nine panels, will survey the point
directly.

Go into code management interface to modify code list, then you can choose code

& Code Help

Name Points Lines  Polygons

to use in nine panels.

& Topo survey

e
Layer
ra cara 2 2 2
LJd
¢ L.
wa@s!
Cancel Features 0K
! rose shrubs +
5 Undefined
Name|p2 Antenna P 1.850
@ Point flower rose
Coderose - =S
N:3469652.674 Status: Fixed —n
E:337582.166 2:27.056 & b4 ® =
N1 &2nne @ - o1 o008 V0010 Lty Ll e G

= Recover deleted points in Recycle Bin.

Cancel Please selectpoint  Select all
Cancel 1 selected Select all & Element Help

O © Base:ptsurv.. 2 Auto base  No offs © Base:p1 Surv.. 1 Autobase Na offs D @ nhawin S : Aebese oty
1(Fi 74
® Base:p1(Base) ™ ® Base:p1(Base) " O ij 24;0?;:)342 7: 26081
[J ™ 3478304.556 Z: 23.134 N: 3478304.556 Z: 23.134 E" 622993 695 C;:>de"
E: 624889.361 Code: E: 624889.361 Code: )
X p1(Fixed) ®
N: 3470503.342  7: 26.981
E: 622993.695 Code:
Multi-select
Delete
Coordinate type
Import
Recycle bin
Switch display mode
W ) o
@ E Q + “ee Recover Delete

Delet
elete Stake  Detall  Seach  Add



5.1.1 Survey settings

€&  Setting Help
Survey

Fixed .
Duplicate name .
Auto save .
Code measure

Save PPK data

H.RMS |0.030 X
V.RMS |0.040

Offset radius |0.500

Occupationtime |5

g Xy

€& Setting Help

Dis- - Tilt
play

PPK

Direction guid Norh/South/East/West >

Height diff ref Stake point 2
Height diff Fill/Dig >
Electronic compass .
Al ntered .
Keep centered

Display survey points .

5.1.2 Tilt survey

Fixed: only fixed result can be saved;
Duplicate name: allow point name same;

RMS: point accuracy need higher than
the value;

Offset radius: point cannot offset bigger
than the value during measure;

Occupation time: measure times for one
point;
Point stepsize: for point name;

Stake range: show circle when close to
target point;

Direction guide: 3 methods showing
guide for stake out;

Electronic compass: Use controller
compass during stake out;

Auto centered: Map will go to current
location after 5 seconds;

Keep centered: Map will go to current
location after 1 second;

Display survey points: will show all
survey points on map;

Display Basemap: for showing DXF/SHP
file on map

Tilt survey option will appear when receiver supports for tilt survey, it is available for
SingularXYZ Y1 GNSS receiver, use IMUsensor.

According to the IMU sensor, can not only meets the requirement of high precision
measurement, but also relieves the users from continually checking whether the pole
is plumb. When the pole tilts within 60° , the built-in sensor based IMU precisely
calculates the actual offset, which accuracy can up to 2.5cm
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1. Open IMU: Go into Topo survey—click the button to open.

&~ Topo Survey

e

A\

Prompt
Please confirm the pole height.

2 @,
,:‘&“b
N\ #

|
Bottom of receiver(H) ‘ 1.800

NO PROMPT EDIT CONFIRMED @ Bottom of receiver(H) O Slant(S
)

+ \ oK
Namegm X | Antenna P 1.800 9

Code - ‘

N34 /0B02 580 Status:Fixed  N:3470503.721 Status:Fixed  N:3470502.955 Status: Fixed
E:622896.737 Z:13.868  E:622897.260 7:13.926 E:622896.811 7:13.911
s s @:Jo7Roo0v00e Qa7 Lo @ -0 Hooosvoors B 448 Z2a7/30 @ -3 o1 o010 V006

After you click IMU button, it will give you one prompt to check the antennainformation.

Edit: Change the antennainformation.
Confirmed: You have been confirmed the antenna information, and it is correct.

NO PROMPT: will not give this prompt next time when you do IMUcalibration.

2. Initialization

If you power off the receiver or freset it, need to initialize again. After open IMU button,
you can follow the guidance in interface to complete it. During operation, make
receiver can search the satellites and get a fixedsolution.
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Topo Survey &« Topo Survey Topo Survey

som s “am
= aE s
g s TR g =
& & 2 Initial tilt & g Initial tilt ‘ &
rFa g ra ~ 1.Keep the receiver stationary; s e ‘/\ 1. Keep the receiver stationary; o
it Eier L )2 Shake the receiver back and forth; Eem ol J é@;?:‘__fr‘ewer tirms slowly 90 Elem
g Initial tilt ) ] -
Survey Survey () Survey
( 1. Keep the receiver stationary; o 90"
= =
IEJ 2. Shake the receiver back and forth; =i My 7 MU 7
3. Tiltinitialization completed
— 6%
O Automatically hide after
initialization
3. Tilt initialization completed 3. Tilt initializat loted
s s aliza comple
Hlde 50% it initiahzation 0'1696:/[‘
b
Automatically hide after .
D \'n[lializaliony EI Automatically hide after
initialization 5

Name Antenna J 1.800 2 Name )
Hide

Hide
S — o . D

N:3470503.730 Status:Fixed N:3470503.870 Status:Fixed N:3470503.771 Status: Fixed

E:622897.290 7:13.908 FE:622897.082 7:13.906 E:622897.238 7:13.961

& 448 £Fa9/40 @ doanooovons [ gRa0a @ <o Hoooovo0ie ke Zaoia @ =5 01 HoO12 V0019
Keep the receiver stationary shake the receiver rotating the receiver

In survey interface, you can find the bubble and angle value shows the poleyoutilt.
For more accuracy, angle less than 60° will be better.

“— Topo survey Help
Layer &
ra
La En

2] o

L) A ﬁey

»

MU

Nar '“M xi Antenna P 1.800 5
Code -
¢l | @

N:3469642.192 Status:Fixed
E:337540.652 Z:35.455
345 £329/33 @ < 01 H0.001 v:0.002

Tip: Do not shake or rotate the receiver violently, otherwise you need to re-initialize.

5.2 Auto survey/Area survey

For Auto survey, it supports automatic and continuous survey according to Time or

Distance.
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& Autosurvey Help

- ; o

Layer
Shop Qiache
r"
el a7 Elem
o vangiing
0]
Bal ng v
00" shrubs. +

wndpd X| smewa P 1550
N:3469652.679 Status: Fixed
E:337582.176 Z:27.018
[151&on7 @ =i v Homav0017

For Area survey, it can compute area directly after gettingpoints.
2] ]
Press =, it will show the coordinate information, press =, it will show the area

e
result, press = , it will show the shape on map.

€ Areacale Help & Areasurvey Help

Name N E @

o

p2 3469652.441 337581.644 e

Layer &

p3 3469652373 337581.800 ra
(] A s

Eopt 3460652673  337582.165 = i o
@ //’/ /' Points

-~ 7
77 4 [,

Result

Area = 0.036n
Area = 0.000054mn
Circumference = 1.214m

-2
7 / Cale
p2_~~ 7
=

CANCEL SAVE

rose shrubs -+~

Name 3¢/ Antenna F 1850 2
Code. v ‘ @

N:3469652.681 Status: Fixed

e =] . E:337582.175 Z:27.030
Sompute Shape  Library choose - Q&1 gonz @ <5 01 H0.008 V:0.010

5.3 Stake points/lines

Go into Stake point interface, click to choose a point and tap Stake. SingularSurv
provides a navigation map when staking points/lines. If you are close to the target
point enough, it will alarm you based on the alarm range youset.
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Enter the point name and code based on your requirements, then click o

& Stake points

@ @ J @ Input point name or code Q
Topo Survey  Mapping Survey  Detail Survey -
Name N E
o [r] r |
Auto Survey Stake Point Stake Line
Q
P A 17)
Stake Arc Stake CAD Area Survey
% 7 =
& &
Road Design Road Stake Road Store
g
Surface Stake Mare
QB8 e aF
Stake | Detail Library choose Add
e s s é s g
® 9 Kk o > o9 < P > D@ < o1 > O
we O % a ®
s iy . ' 330 W87, '
:uu'\\\\\\\\\ N , /////iﬂ N \\\\\\\\\ N ”//’/////w N e
Z o Z
S 2 0.028m == ~  0.035m fom
= Z ] -
- =
z S I (T 1
S 2 N g
2 S 0.023m TR ar 0.029m A
210'////////fﬁ\r\‘.w\\\\\\\\\\ “ — " S——
gor 150° - =
_¥_=pig —Y_=SDig
0.043m 0.031m 0.037m 0.027m
5
Nomeletptd X | Antenna P 1850 Name Antenna P 1.850 2 k’ame Antenna P 1.850 2
(:"‘“': R I @ Cnde‘ - I @ c:ndp? - ‘ @
£:31721 00.049501N Status:Fixed  g:31°21'00.04986'N Status:Fixed B:31°21'00.04988'N Status: Fixed
L:1211733.12017°E H:27.080  1:121°17'33.12002'E H:27.094 L:121°17'33.12016'E H:27.082
[J52&70ona @ < o1 o006 V0008 ()42 L2003 @ < o1 Ho008 Vo007 (82, £308s @ = 01 Hoo10 V000

Various navigation info choices

You can also Import points for staking, or add from Librarychoose.
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Cancel 2 selected Select all & Stake points & Stake points

O Category N Input polnt name of code Q Input poiiit namie or code Q
O @Baseposurv.. 7 Auto base Nooffs
Name N E Name N E
[0 ® Basepo 3469640.264 ki}
pl ® 3460652673  337582.165
I [ 3469652.620 3
p2 ™ 3469652441  337581.644
O -n 3469652.675 13
p3 ™ 3460652373  337581.800
X p3 3469652.373 33
X p2 3469652.441 33
O xm 3469652.673 23
Import
O x oo 3469652.678 33
Export
Delete
Clear data
& © B e 5 [ s © B <] e
0K Stake  Detail | Librarychoose | Add Stake Detal  Librarychoose  Add

Tip: keep your receiver vertical to theground.

+
For staking lines, click ->ddd line (Two points or Point + Azimuth + Distance) -> click

B> Choose one line and click Stake. The default method to stake is “To line”, press

method to choose a method youwant.

& Stake lines & AddLine

Dﬂ ® @ T — Q @ Two points O Point+Azimuth+Distance

Topo Survey  Mapping Survey  Detail Survey Linet Name  Start point End point Lingiype U spiine

o ¢ [p] N - =~
b4
i L /

AUto Survey Stake Point Stake Line Ghicle ‘ ‘
r Q Start point ‘DZ —
& Ny 2 =  li=

Stake Arc Stake CAD  Area Survey N ‘346965‘2.441 ‘
1% r= = E ‘337581 644 ‘
(¢ (¢ &

Road Design Road Stake Road Store y4 ’27.039 ‘
% gg End point ‘ps E

Surface Stake More u ‘3469652.373 ‘

© B & Gl
Stake Detail Import Add
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& staking line

£ line1 0.063m > @
po Tosen
Layer @
rAa
8
bl Elem Toline
¢
TO station ID
A <~
e mmmen Type
Distance of 2 points
1 To station/offset
K0+000.041
W: 0.024m D: 0.024m To station/angle
S 0.002m Dig: 27.098m
Na w[ﬂjm_eﬂ >€l Antenna P 1.850 3 Segments
Ce '|-=‘ - @
B:31°21'00.04989"'N Status: Fixed
L:121°17'33.12012"E H:27.098

D ) Q&osm

@ - o:1 H:0.008 v-0.008

54 PPK

To line: show shortest way to find a
point on line;

To station ID: stake points on line by
defined interval;

Distance of 2 points: show distance
of current location to the line’s start
point and end point;

Segment: Stake on line by defined
segment value.

PPK (post processing kinetic) is the unique function of SingularSurv, which is used for

post-processing dynamicmeasurements.

It also needs two receivers to work together, one work as Base to record static data,

and another one work as Rover as shown below.

1. Click PPKin survey interface -> choose or create a PPK file.

2. Go to settings, configure PPK settings based on yourrequirements.
3. To get stable epoch, click Mto initialize > @ to start PPK survey.

.‘
J

SingularXYZ €& PPK Please craate PPK file!

2 9.

Mapping Survey  Detail Survey

r
i

o2

L

LRk
R T
L]

‘*‘. #

Topo Survey % e
i
) . &
: i
© r2 re
it L L
Auto Survey Stake Point Stake Line N =
s -3 1)
o
[/ R ‘Q
Stake Arc Stake CAD Area Survey
4 R
i7 (%
(¢ W &
Road Design Road Stake Road Store
B [e] =
s o=
Surface Stake PRI More
Epse
Mariie a1 nna 1800
o o

N:3449315.186
E:337010.046

g 13 “8324:29

Status:Single N:3449314.411
Z:14.881 E:337009.844
] o knasvaase  Dias glaane

Status: Single
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Z:15.065

4% § Do HL0B2 vi1Ldas

File name

Mame

iSingularKYZ

CANCEL




& i il

Display  Rasd  Tiltmavey PR cap

SingularkYZ.cnb r
18-12-2021 10:51:06 Obyte T
Occupat me |15
-
Init. i (5} |300
Walid Sy i?
Lacking timeis) 110
[
SHA |25
FDOR !6
Enoch /0
15
N:3449314 644 Status: Single
E:337009.901 Z:15.904
Refresh Add OK tas ghazs {83 § D008 vas2e
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5.5 Site calibration/Grid Shift

5.5.1 Site calibration

Site calibration is commonly needed once in one project, and all the pointswillbe
collected based on calibrated datumsystem.

1. Choose manual pair or auto pair.

= SingularXYZ

x Ry [
ite Calibration Grid Shift Area Cale

0=

Earthwork Calc COGO FTP Pair mode

O Manual pair @ Auto pair

v oo
- b - Aute pair: according to same name for known point

— and GNSS point;
E-mail Mare

CANCEL  CONFIRM

2. If you choose manual pair, you can directly enter at least three groups’ point to
compute. (for example, take K1,K2,K3 as known points, take A1,A2,A3 as
measured points) After click Compute to calculate, the software will calibrate
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Click to add
K1, K2, K3

Click to add
Al, A2, A3

3.

4.

i

automatically.

€ Site Calibration Help Site Calibration Help

Control poi.. GNSSpoint H.Resid V.Resid Method Control poi.. GNSS point H.Resid V.Resid Method

Control point

K1 Al H.&V, K1 Al 0.022 0.000 H.av.
Name |

K2 A2 H.&V. K2 A2 0.062 0.000 H.&V.
" ]
E | |
‘ | |

-

GNSS point = @
; ]

K3 A3 H.&V. K3 A3 0.075 0.000 H.&V.

Succeed for horizontal calibration!
Succeed for vertical calibration!

I Apply I Add

Compute Add

If you choose auto pair, it will auto compute according to the same name for
known point and measured point. After click Compute to calculate, the software

Help € Site Calibration Help

Method

will calibrate automatically.

emadlSS BNt H.Resid V.Resid Control pai.. GNSS point H.Resid V.Resid Method

Control point

K3 K3 H.&V. K3 K3 0.075 0.000 HA&V.
Name |

K2 K2 H.&V. K2 K2 0.062 0.000 H.&V.
N

K1 K1 H.&V. K1 K1 0.022 0.000 H.&V.

Succeed for horizontal calibration!
Succeed for vertical calibration!
GNSS point S ¥

I Apply I Add

Compute Add

Click Apply to confirm to replace datum. The value of H.Resid and V.Resid should
meet the requirement (H.Resid < 0.015m, and V.Resid < 0.02m).
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(— Current projection datum Help

Datum Store
Datum China/WGS 84
Target ellipsoid WGS 84 >
Projection Ut™m >

Site calibration succeed!

Seven pal.iciaie Close >
H.RMS Open >
V.RMS Open >
Geoid Model Not use >

5.5.2 Grid Shift

Grid reset function is applied when you need to change the position of Base station
in the same project.

Click Grid Shift in Survey interface -> add current Base point and target Base point->
Click Compute -> Apply to complete gridshift.

& Grid shift Help
s 9@ ' Click to add the point from one Base
N 3450043.895
E 346366.943
25.125
Known point €  Click to select the same point from another
N ’3450043354 4 ‘
E ‘346366390 ‘
Z ‘25.470 ‘
AN -0.029
AE -0.053
AZ 0.345

Compute
5.6 COGO

With COGO function, you can calculate points/lines/angle directly on field.
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SingularXyz € coGo Help

1 n ’ Angular transformation
B

r
5

Site Calibration Grid Shift Area Calc Two Points »
# Point to line
m -
% g
Earthwork Calc COGO FTP Offset point >
— og Deflection angle >
C"?* o=
E-mail Maore Deflection point

Intersection point

Bisection point »
Points from line >
Point average »

e Angular transformation: Angular type transform;

e Two points: Calculate two points distance;

e Point to line: Distance from point to one line;

e Offset point: Calculate point with azimuth and distance;

e Deflection angle: Calculate angle of two lines;

e Deflection point: Calculate point with angle and distance;

e Intersection point: Calculate intersection points from two lines;
e Bisection point: Calculate point from angle bisector;

e Points from line: Calculate points on line by distance or segment;
e Point average: Calculate average from points;

Chapter 6 Data Import/Export

SingularSurv supports to import/export data including grid coordinate, Lat/Lon
coordinate with various data format, support import DXF/DWG file and export result
of DXF/KML, etc.

6.1 Import

Tap Import in project interface, there are some predefined data formats, click More
formats to get more predefined formats. Besides, you can click Add to create a User-
defined type.

Long press the predefined data format that you don’t use often, you can move this
format to the More formats page; also, you can move the data format of More formats
page to the previous page where stored the formats you usually use.
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e Name: Enter the name for the format

Data format
CASS(.dat)
Name,Code,N,EZ(.csv)
Name Code N E Z(.txt)
NameN,EZ(.csv)
Name N E Z(.txt)
Name B L H(.txt)
B L H Name(.txt)
Name,Code,B,LH(.csv)
B,L,H,Name,Code(.csv)

More formats

Add

>

>

(> >

Not

N E Z Name(.txt)
Name,Code EN,Z(.csv)
Name Code E N Z(.dat)
Name,EN,Z(.csv)
Name E N Z(.dat)
E,N,ZName(.csv)

E N Z Name(.dat)
Name,N,E,Z,Code(.csv)
Malaysia CRM(.txt)

Malaysia CRM(.csv)

e Delimiter: support Comma,), Space( ), Semicolon(;)
e File format: support *.csv, *.dat, *.txt format
Click Select all to choose all elements, Click Clear to eliminate all elementsselected.

The elements include: code, name, N, E, Z, B, L, H, X RMS, Y RMS, V.RMS, status, start
time, occupation time, diff age, base ID, total AntHgt, Antenna height, measure type,
antenna name, ending time, comment, RMS, PDOP, HDOP, VDOP, TDOP, GDOP, total

SV, used SV, elevation, tilt offset, tilt angle, tilt distance

Tip: The format you defined will also be saved to Exportinterface.

Choose one format to importdata.
e Thedefault export pathis .../SingularXYZ/survey/data, you can also click Upper

folder to change to any other path where the fileis.
e  Point type: support Input point, Control point, Stake point

&  User-defined

< Import

Data format
CASS(.dat)
Name,Code,N,EZ(.csv)
Name Code N E Z{.txt)
NameN,EZ(.csv)
Name N E Z(.txt)
Name B L H(.txt)
B L H Name(.txt)
Name,Code,B,L H(.csv)
B,L,H,Name,Code(.csv)

More formats

Help

Add

>

& More formats
N E Z Name(.txt)
Name,Code,EN,Z(.csv)
Name Code E N Z(.dat)
Name,EN,Z(.csv)
Name E N Z(.dat)
E,N,ZName(.csv)

E N Z Name(.dat)
Name,N,E,Z,Code(.csv)
Malaysia CRM(.txt)

Malaysia CRM(.csv)
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Help

¥

>
>

>

(«] >

Com-

Name

Header

Other info
] operator
[] Receiver model
E:I Work mode

Delimite

File format

Degree type

Available  Select all

Preview (.csv)

SingularXYZl X

] patum

[ Firmware

Comma() »
.csv

dd. mmss.sssss >

Selected  Clear




6.2 Export

Tap Export in Project interface to export simple data of survey points. Also, click More
formats to export the survey points with detailed information or other formats like stake
points/lines, DXF, SHP, KML, RAW, RW5, HTML, CASS feature result.

Same with Import result, long press the predefined data format to select the interface you
want to place.

Data format Add Ex. Stake Ps >
CASS(.dat) > Ex. Stake Ls >
Name,Code N,E Z(.csv) > Export Survey Points >
Name Code N E Z(.txt) 9 > | Export DXF @ >

Not 1 Com-
Name,N,E,Z(.csv) > Export KML 5
Name N E Z(.xt) > Export RAW >
Name B L H(.txt) > Export RW5 >
B L H Name(.txt) 5 Export HTML >
Name,Code,B,LH(.csv) > Export SHP N
B,LHName,Code(.csv) > CASS feature export >

3 >
More formats(DXEKMLRAWRWSHTML) > N EZ Narrie(t)

. File format: support *.csv, *.dat, *.txtformat

Choose one format to export data.

e Select: support Survey point, Control point, Input point, Stake point, Base, also, you
can set the date, name, code of data to specific export

The default export path is .../SingularXYZ/survey/export, and the previous saved file will be

shown below, you can also click Upper folder to change to any otherpath.

€ User-defined
I
arme Fis name for the forma

& Export 4  Export

Data format Add Survey paint 3
CASS(.dat) > File narme ;é'“gm’x“ o2
Name,Code N E.Z{.csv) > il Heme B2 Select : [ operater [] petumn
MNarne Code N E Z( tt) > 2 Export Polet e ] Rioiver sl ] Firmweare
Name M.E,Z{.csv) > I s Ejv':t e E;_""‘I“l & ;’?':'? L ek meds
v apgin

Name N E 2(.txt) > ”‘]i"? blest Ly pom Delimiter Commal,) >

[] compute Point — i
Mame B L H{.txt) % Date

Degree typa dd.mmss sesss >
B LH Namel.txt} e TR e I Salsctall a
L] elect al Selected ear

Mame,Code B.L H{ csv) > Code Mame
B.LH Name Codel csv) b

More fermats(DXFKMLRAWRWS HTMLY >

Cancel OK z




For the points, lines and polygons you surveyed in Topo survey and Feature survey, you
can click Export DXF to export dxf file, then you can edit them in third party CAD software,
or import to Basemap to check, or import to Stake CAD to stake.

Choose the data that you want to export including survey point, input point, control point,

stake point, base, line and polygon, and the layer properties includes name, code and
height, the default text height is0.5.

€ Export DXF

Path ISingularSunf/survey/Export >

SingularxXYZ

Survey point [ Input point

Control
a

i [[] Stake point

D Base D Line
[ curve [] Polygon
Layer Mame Code

[ Height

Text height 0.500

6.3 Import Basemap

Tap Project > Basemap to import DXF/DWG/SHP file into SingularSurv.
e Add points: Save points from the dxf/dwg/shp file toelement.

e Add lines: Save lines from the dxf/dwg/shp file to element.

e  Prefix: Support add prefix name for points/lines saved to Elements.
e Add line endpoints: add line endpoints to point element.

& Basemap Help
Basemap CAD >
Add points
Prefix >
Add lines
Prefix >
e Add line endpoints
Shapefile File list

46



Remember go survey settings to check on display basemap, click zoom button to auto

show basemap.

& Setting Help

Survey Display Road Bubble PPK
Height diff ref Stake point >
Height diff Fill/Dig >
Electronic compass .
Auto centered .
Keep centered »

Display survey points

Display Basemap
Go Topo survey again after uncheck

Font size 16 )

Survey boundary off »

& Topo survey

vl X| mems P05
o] @

N:3469652.608 Status: Fixed
E:337582.163 Z:27.062

[142.£300/20 @ -3 D:1 H:0.002 v:0.003
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