Horus Visual & Laser GNSS
Receiver User Manual

2025.11.24V1.0

Horus Visual & Laser GNSS Receiver User Manual



1.1
1.2
1.3
1.4
1.5
1.6

2.1

2.2
2.3

2.4
2.5

2.6

3.1

INTRODUCTION ...t 1
Environmental Requirements.......................ccccocoooovooieieencecsceeeeeee e 1
ADOUE HOTUS ........oooooiiiiiieee s 1
FrontPanel ... 2
BaCK VI@W ... 3
LOWETr HOUSING ...ttt 3
POWET SUPPLY ..ottt 4
RTKWORKFLOW. .........ooooiii s 5
ADOUL SOFEWAT@ ..o 5
211 Installation of SingularPad ..o 5
2.1.2  Software Registration....................ccccooooioiiiiiecieceeeeeeeee e 5
Create ANEW PrOJeCt. ..ot 7
Device COMNECHION...................ooiiii s 11
2.3.1 NFC CoNNecCtion ................cco.cooovoiiiiiioeeceeceeeeeeeeee e, 11
2.3.2 Bluetooth Connection....................ccccoooooooiiiiiieceececee e 11
About Device Registration...................c..c..ccoooovoiiiiiiceeeceeeeeeeee e 14
Concepts ADOUE RTK ..., 15
2.5:1  OVEIVIEW ..o 15
2.5.2 High Real-Time Precise......................c..ccocooovoioioioeeeeeeeeeeeeeee, 15
2,53 Corrections over NTRIP ..o, 16
Quick Setup YOUr RECEIVET ..................cocoooviioiieceeeeeeeeeeeeeeeeeeee e, 16
2.6.1 Internal Radio Mode (SingularXYZ Base + Horus Rover)............... 17
2.6.2 PDA CORS Mode (Single Horus Rover) ..., 27
2.6.3  PPPMOME ... 32
2.6.4  SBASMOUAE ..o 35
RTK SURVEY - FIELD DATA COLLECT ...........c..ccoooiiiieeeeeeeeeee e, 37
SingularPad Top Status Bar Introduction ..., 37

Horus Visual & Laser GNSS Receiver User Manual



3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16

4.1
4.2
4.3

5.1
5.2
5.3

6.1
6.2

POINE SUTVEY ...t 38

Calibrate POINt ... 45
LOCaliZAtioN ...............cooiiiii e 48
HLASEE SUTVEY™ ..ottt 54
*Photographic Survey——Visual Survey* ..., 60
THIESUTVEY ...ttt 65
Detall SUIVEY ...........coooooieeeeeeee et 68
ConNrol POINE SUIVEY ..o, 69

PoInt SEAKEOUL ..o 70

*Visual AR Stakeout™ ... 74

Line StaK@OUL ...............c.ocoooiiii s 79

CAD Mapping and StaKeout ......................ccocooovoiiiiieieeeeeeeeeeee e, 81

DSM StaKE@OUL ..o 85

Point Database ... 86

Data IMPOrt/EXPOTt..........c..co.ooieeeee e 87
3.16.1 ImportPoints Data ..., 87
3.16.2 ExportPointsData.................eeeeeeen, 90
STATIC SURVEY ..ot 93
Static Data ColleCtion.................c..cc.coooiiiiiiciccce e 93
StaticData Download ... 97
RINEX CONVETT ...t 98
WEB UIINTRODUCGTION.............coooiiiieceeeces e 101
Accessthe Web Interface ..o 101
WOrK Mana@ement ...................cocooooiviiiieeeeeeeeeeeee et 101
FIrmware UPGrade.....................coooooiooeeeeeeeeeeeee e 103
TROUBLESHOOTING ...t 105
How to Find Serial Number ..o 105
How to Get Debug Data & ProjectFile.............................ccoooooiviiiicc, 106
6.2.1 Save Debug File. ... 106
6.2.2 Share ProjectFile ..o 107

Horus Visual & Laser GNSS Receiver User Manual



The SingularXYZ Horus Visual & Laser GNSS Receiver User Manual is aimed to
help you get familiar with the GNSS receiver and start your project effectively. We
highly recommend you to read this manual before start your surveying, even you
have used other GNSS RTK receivers before.

e Operating Temperature: -30 °C to +65 °C

e Storage Temperature: -55 °C to +85 °C

e Humidity: 100% Non-condensing

e Waterproof & Dustproof: [P67, fully protected against dust and water,

suitable for harsh environments.

e Drop Resistance: Designed to withstand a 2-meter drop onto concrete.

The Horus GNSS receiver integrates photogrammetry, laser measurement, and
AR stakeout functions. It combines powerful performance, seamless connectivity,
and user-friendly design, making it the ideal tool for achieving accurate, reliable

results in a wide range of surveying and mapping applications.

Key Features:

e Full-Constellation Support:

Horus supports Full-Constellation satellite tracking with 1408 channels, enabling
simultaneous tracking of GPS, BDS, GLONASS, Galileo, QZSS, IRNSS, and SBAS.
This ensures centimeter-level positioning accuracy across a variety of

environments.
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e Next-Gen IMU:

Equipped with a next-generation Inertial Measurement Unit (IMU), Horus
enhances reliability in various surveying tasks, including pole surveying, AR
stakeout, laser surveying, and visual surveying, offering greater stability and

precision.
¢ Enhanced UHF Communication:

With enhanced UHF capabilities, Horus can reach up to 15 km in optimal
conditions, minimizing the need for external radios and ensuring stable

communication over long distances.
e Versatile Connectivity:

Horus supports a wide range of connectivity options, including Bluetooth, Wi-Fj,
NFC, and USB, allowing for flexible interaction with the devices to suit different

needs and workflows.
e 12-Hour Battery Life:

Powered by a 6600mAh built-in battery, Horus offers an impressive 12+ hours of
continuous working time, while the fast 3.5-hour charging time ensures minimal

downtime for your field operations.
e Web Ul Access:

Access Horus via Wi-Fi through an intuitive web interface to configure work
modes, download data, perform firmware upgrades, and monitor device status

remotely, making it easier than ever to manage your device on-site.

The Horus contains three indicator LEDS and one power button on the front

panel.
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Correction Data Indicator:
Flash once per second when

TX correction data, multiple
times per second when RX data.

Satellite Indicator: Flash N
times every 100ms, N- Num
of tracking satellites.

Power Indicator: Red light
is on when the receiver is
turned on. Green light flashes
when charging and stays on
when fully charged.

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

The receiver has a laser receiver and laser emitter on its back, as well as a

camera for photogrammetry.

Back Camera Laser Receiver Port

Bottom Camera Laser Emission Port

Receiver lower housing contains a Type-C port, SMA connector and a camera.
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® NFC Connection

SMA Connector:
For UHF Antenna

Type-C Interface:
For charging and
data download

Bottom Camera
for AR Stakeout

The Receiver is equipped with internal batteries.

- 6600 mAh, up to 12 hours working time

- Fast charge of 3.5 hours charging time

© Important Notice: If the receiver is not used for an extended period, it is recommended to

charge it every three months to prevent potential damage to the lithium battery cells.
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This chapter introduces how to conduct RTK surveying with SingularPad
Software. SingularPad is a 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, if you want to download on your own device, please contact

SingularXYZ team to obtain the installation package.

After the software is installed, you can check your software registration status

(network connection required) by following steps:

Go to >>> and check the
-If it shows , this indicates a permanent registration of the software.
-If it shows , please click , then enter the

permanent license to register and activate all software functions.
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& O % nm €& About Software

Age0 Disconnect 0 V:NA

20250923

Software ID A0C025092287521 i )

= /i\ = |Expiration Date 2999-12-31(8F**+67CA24) |
Project Localization ~ Calibrate Point

Manager

Coordinate Points Code Library

System Database Manager

SingularPad V1.0.20251027

2
— Q SingularXYZ Intelligent Technology Ltd.

Export Data Software || About Softwar

All Rights Reserved

Transfer Out Code  Software Activation

2 8
Check Latest Version Feedback
Survey Tools
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2.2 Create a New Project

Click Project Manager, click the New to create a new project file and input

project name, set coordinates systems parameters and click 0/ to save the

project.

o, .
® & O % nm & Project Manager
Age0 Disconnect 0 VINA

20250923 Current Project
— 20250923 2025-09-23 16:09:10
//L~ ': Internal Storage/SingularPad/Project ’
Project Localization ~ Calibrate Point FProject List Input 1
Manager
A
Coordinate Points Code Library
Database Manager

w
Iy §

& ©

Export Data Software  About Software
Settings

® @ B8
Project Device Survey Tools
6 New Project é New Project

: . Coordinate System
Basic Information Parametors Basic Information

Coordinate System
Parameters

Project Path nternal Storage/SingularPad/Project > Coordinate System Type Local System >

Project Name 20251112 % Name Default > =
Operator Input Ellipsoid Parameter
WwGsa4
Notes Input Semimajor Axis:6... 1/f:298.257223563
Date Created 2025-11-12 10:45:34 |TRF Conversion
None >
More
Projection Parameter
Use Last Project Coordinate System ::3 UTM
b
Central Meridian E123°00'00"
Enter the coordinates of the first point (|

Datum Parameter

None

I N T
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SingularPad includes many countries' coordinate systems, you can find what you need
by country name or coordinate system name. The following steps give an example of

how to find predefined coordinate systems in SingularPad.

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

6 Coordinate System

Parameters
Coordinate System Type Local System >
Name Inpu | 5=

Ellipsoid Parameter

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

ITRF Conversion
None >

Projection Parameter

UTMm N
Central Meridian E123°00'00"

Datum Parameter
None >

Horizontal Adjustment

I

In the Coordinate System Favorites interface, click the 7emplate below to enter

the Predefined Projections interface.
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6 Coordinate System Favorites 6 Predefined Projections

Data Content Country All >

Search Input

Data Content

NAD83/Alabama (East)

GRS 1980 uUsA

Transverse_Mercator 274°10'00.0000"E
NAD83/Alabama (West)

GRS 1980 USA

Transverse_Mercator 272°30'00.0000"E
NAD83/Alaska (Zone 1)

GRS 1980 uUsA

Hotine_Oblique_Mercator
NAD83/Alaska (Zone 2)

GRS 1980 USA

Transverse_Mercator 218°00'00.0000"E
NAD83/Alaska (Zone 3)

GRS 1980 UsA

‘Templa‘te Transverse_Mercator 214°00'00.0000"E
MANMQ2/Alacka (7Aana AY
Click Country to select the country name or enter a keyword after Search to

find desired coordinate system.

é Predefined Projections

é Predefined Projections

|Country All >| Country Al >

put | Search cass < |

Data all Data Content
NA ANGOLA Cass
G WGS_1984 USA COUNTY IN
Trai ARGENTINA Transverse_Mercator 273°36'00.0000"E
NAD AUSTRALIA Cass/North
GR! Cass/North Ellipsoid USA COUNTY MN
Trai AUSTRIA E Lambert_Conformal_Conic_2SP
NAD geLgium Cass/South
GR: Cass/S0uth Ellipsoid USA COUNTY MN
Ho BOSNIA Lambert_Conformal_Conic_2SP
NAD graziL GDM2000-Cassini-Soldner
GR Geocentric-Johor
Traj BRUNEI E Everest 1984 MALAYSIA
W Cassini_Soldner
GRS 1980 USA GDM2000-Cassini-Soldner
Transverse_Mercator 214°00'00.0000"E Geocentric-Kedah_perlis
MARQ2/Alacka (7Ana A) Everest 1984 MALAYSIA

After finding the required coordinate system, click App/y to add it to coordinate
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system parameters, click O to apply it to the current project.

é Predefined Projections é New Project
Country AUSTRALIA >|  Basic Information Coordinate System

Search Inpuﬁ Coordinate System Type Local System >

Data Content »—
Name|[T/AMG zone 48 E102-108 [ &=

AGD /AMG zone 2-108
Aus tional. AUST! Ellipsoid Parameter
Trans  Mercator 105°00 0"E

Australian National Spheroid

AGD66-ACT/AMG zone 49 E108-114  semimajor Axis:6.. 1/£298.25
Australian National.. AUSTRALIA
Transverse_Mercator 111°00'00.0000"E

AGD66-ACT/AMG zone 50 E114-120 None >
Australian National... AUSTRALIA
Transverse_Mercator 117°00'00.0000"E

AGD66-ACT/AMG zone 51 E120-126 UTM(Southern Hemisphere)
Australian National.. AUSTRALIA Central Meridian E105°00'00"
Transverse_Mercator 123°00'00.0000"E

AGD66-ACT/AMG zone 52 E126-132
Australian National.. AUSTRALIA Helmert

Transverse_Mercator 129°UUIUODOUUI'E ““
ANAA_ANT/ARNC 2nnna B2 CE129.1720

If you don't find the required coordinate system in Predefined Projections, you

ITRF Conversion

Projection Parameter

Datum Parameter

can click Add or Import to create new coordinate system.

é New Project G Coordinate System Favorites

Basic Information Coordinate System Data Content

Parameters
) AGD66-ACT/AMG Zone 48 E102-108
Coordinate System Type  LocalSystem > tralian National.. AUSTRALIA

UTM(Southern Hem... 105°00'00.0000"E

Name T/AMG zone 48 E102-108 <

Ellipsoid Parameter

Australian National Spheroid

>
Semimajor Axis:6... 1/f:298.25

ITRF Conversion
Nane b

Projection Parameter

UTM(Southern Hemisphere)
Central Meridian E105°00'00"

Datum Parameter

Helmert

I T T
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Equipped with an NFC chip, users can easily connect the Horus receiver to the

data collector with just one touch, as shown in the figure below.

NFC Connection

After creating a new project, switch to interface, click
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&) O H:NA
AgeD Disconnect 0 V:NA
SingularXYZ
Communicatio Rover Static Record
n
Inspection COM Settings Device
Accuracy Activation
Device Base
Information
Project Device Survey Tools

Select the corresponding parameters according to the following requirements:

Device Type: GNSS
Device Manufacturer: SingularXYZ

Mode Type: RTK (P2/X1/Z1/E1/E1PRO/SV100/ORION ONE/L1/Horus/Xb-
ase)

Connection Type: Bluetooth

Make sure Bluetooth is enabled on the controller. Click

to find the serial number (SN) of your Horus receiver. Click

12
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e Bluetooth é Communication

{

CC:7B:5C:1A:97:92  Device Type GNSS >
125L1

1 5125L0038 Device Manufacturer SingularXYZ >

A0:B7:65:31:21:6E

RTK(P2/X1/Z1/E1/E1 Pro/SV100/

5125R0218 Model Type "6 pi0N ONE/L1/Horus/Xbase) ~

{ F8:B3:B7:25:EB:A2
Connection Type Bluetooth >

222500104

{ 14:28:2F:F2:21:8€  Currently Paired Device

2124710004 6125T0006 5
4 E4:65:B8:62:4A4E 1 DC.0D30:06:36:9F

Available Bluetooth Devices

3125R0101

\ DC:0D:30:05:9D:BE

6125T0001

\ DC:0D:30:06:36:89

After connecting Horus receiver, you can check the information of the receiver

(like firmware version) in Device Information.

Horus Visual & Laser GNSS Receiver User Manual

13



O H:NA

Device Information

Age0 NoData 4/4 V:NA
SingularXYZ Basic Information
Device SN H1-6125T0001
Model Horus
Hardware Version 1.0
Communicatio Rover Base Device Firmware 1.0.A02T
n
GNSS Model uaso
GNSS SN
GNSS Firmware R4.10Build11833
Expiration Date 21250101
StaticRecord  Inspection ~ COM Settings | Radio Model M5
Accurac
) Radio Version A036.03.04
Battery Power 99%
4 Battery Temperature 25°
o Daramatarc
Device Device | Device Settings| /\"t€"N@ Parameters
Activation Information Horus
R:39.5 mm H:56.9 mm
@ HL1:2.3 mm HL2:4.3 mm
Project Device Survey Tools

Tips:

Ifyou fail to connect with receiver through SingularPad, you can follow the prompts to enter the
system Bluetooth settings interface of the PDA/data collector to ensure that the Bluetooth
pairing Is successful. Sometimes you need to cancel the device Bluetooth pairing, restart the

receiver or SingularPad software and perform the pairing process again.

The device can only function properly if it is in an activated state. Please

check the device's expiration date in Device Activation.

-If the Expiration Date shows , the device is permanently licensed and
valid indefinitely.
-If the displayed date has , aregistration code is required for registration,

please contact SingularXYZ team to obtain a license code. Then enter the it to

register, ensuring the device functions properly.

14
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Device SN H1-6725T0007

Expiration Date 21250101
1 2 3 A B
4 5 6 C D
7 8 9 E F
0 Backspace

RTK(Real-Time Kinematic) is a positioning technique used to improve the
accuracy of a standalone GNSS receiver. A conventional GNSS receiver, like the
one in a smartphone, could only provides the position accuracy within 2-4
meters (7- 3 feet). RTK technology enhances this accuracy to the centimeter
level. GNSS receivers measure how long it takes for a signal to travel from a
satellite to the receiver. Transmitted signals travel through the ionosphere and
atmosphere and are slowed down and perturbed on the way. For example, travel
time on a cloudy day and in clear sky conditions would be different. That is why
it is difficult for a standalone receiver to precisely determine its position. RTK is a

technology that solves this issue.

Two receivers are used in RTK. One of them is stationary, the other moves freely.
These receivers are referred to as the base station and rover. The base station is
15
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installed at a fixed, known location and continuously transmits correction data to
the rover. Rover uses that data to achieve centimeter precise position. Any
number of rovers can connect to one base if their input settings match the base's

output.

You do not necessarily need a second unit for RTK all the time. Usually, there are
local services that share base corrections over the Internet. The technology is
called NTRIP (Networked Transport of RTCM via Internet Protocol). NTRIP is a
good option for areas with strong 3G/LTE coverage and a vast network of NTRIP
bases nearby. In other cases, using the second receiver as a local base station has

two advantages:

eAutonomy in remote areas as there’s no need in the Internet connection;

eIndependency from local providers, no additional NTRIP subscription fees.

With the help of this section, you can easily configure your Horus and achieve
accurate positioning for your subsequent surveying tasks. This chapter
introduces four work modes, allowing you to select the one that best suits your

working conditions and accuracy requirements.

Radio Mode | Two GPS RTK units (base and rover) required Centimeter level

- Network required

PDA CORS
- RTK correction service subscription / CORS Centimeter level
Mode

account needed

No network or RTK correction service needed - SBAS
SBAS Mode Submeter level
coverage required

PPP Mode No network or RTK correction service needed 10-20cm

Static Mode | >3 GNSS units required for stable triangulation network Millimeter level

16
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adjustment

Note: The cost and coverage area of the CORS service depend on your local service provider.

If you've purchased one unit of SingularXYZ RTK Base (like X1-Series, Z1, etc.)
and one Horus GNSS receiver as rover, you can conduct internal radio work
mode. During configuration, you need to connect your PDA device or data
collector to the base and rover respectively. When work as a Base station,

SingularPad supports transmit the correction data in Internal Radio mode.

Internal Radio: This mode uses internal radio to transmit the correction data

from Base.
eProtocol: Supports CSS, TRIMTALK, TRIMMK3, TT450S, TRANSEOT and SATEL.

eFrequency: select a channel or customize a frequency, the range of frequency is
410-470 MHz.

eBaud rate: 4800, 9600, 11000, 12000, 15000, 18000, 19200, 115200.
ePower: High and low (low power will reduce the transmission range).
Tips:
Condition of the base station setup
Ideal Environment:
- Clear outdoor sky view, free from obstructions.
- Place GPS and radio antennas as high as possible to reduce signal interference and increase range.
Avoid:

- Obstacles: buildings, vehicles, towers, trees, etc.
17
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- Interference: high-power radar, TV, cellular towers, power lines or electrical facilities.

The following steps give an example of how to configure internal radio base

mode.
Note:
Set Internal Radio Work Mode:

Connect the whip antenna to both your base station and rover. The Horus is equipped with non-
contact laser surveying and camera AR stakeout capabilities and is commonly used as a rover for
surveys. The X1-Series and Z1 RTK are recommended as the base choices for Horus rovers due to

their reliable GNSS, communications and durability features.

1. Goto Device >>> Base. Set Base 1D and choose the Diff Format firstly.

@} B HiNA € Base Mode Settings

a7 Age0 NoSolution 2/2 V:NA

SingularXYz General Parameters =
. —= | Base ID: Diff Format:RTCM32 >
X 7,
Base Startup Mode Single Point >
Comm:nicatio Rover Base Static
Disable >
\__J PN ==
/F\ / \_.{} Datalink Settings
StaticRecord  Inspection ~ COM Settings ~ Datalink Internal Radio >
Accuracy
Channel:6 Frequency:460.05
P— — — Protocol: TRIMTALK Power:High
T3 (! T
— i <
Device Device Device Settings
Activation Information

ol O B oo | oo [ s
Project Device Survey Tools Share Save Start Base

18
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é General Parameters

Base ID 123

Diff Format RTCM32 >

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

é Base Mode Settings

General Parameters =

Base ID: Diff Format:RTCM32 -
| Base Startup Mode Single Point > |
Static

Disable >

Base Startup Mode
Datalink Settings

Datalink Device Internet > Assigned Base Coordinates

Connecting Mode:NTRIP
1P: Server Port:8080 >
Password:######

Use Current Coordinates

Base Access Point Input

Horus Visual & Laser GNSS Receiver User Manual
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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 the current

coordinates.

Note: Please setup the base station at a known point. Select Base Startup Mode as Assigned Base
Coordinates 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

3.3 Calibrate Point after or before surveying.

Typically, select Base Startup Mode as Assigned Base Coordinates and start the

base station at known coordinates.

G Base Mode Settings 6 Base Mode Settings

General Parameters ¢= General Parameters b

Base ID: Diff Format:RTCM32 Base ID: Diff Format:RTCM32

Base Startup Mode Assigned Base Coordinates >  Base Startup Mode Assigned Base Coordinates >

B:N0°00'00" H:-1.844m B:N0°00'00" H:-1.844m 5
L:E0°00'00" Ant. H:1.844m L:E0°00'00" Ant. H:1.844m
Sl Base Startup Mode state
Dise i
| Single Point gl Disable ’
Datal e e el Datalink Settings
Datal Use Current Coordinates idio > Datalink Internal Radio >
| B
Channel:[1}455.05  Protocol:CSS Channel:[1]455.05 Protocal:CSS
Power:High Baud Rate:11000 Power:High Baud Rate:11000

20
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é Assigned Base Coordinates

Assigned Base Coordinates Q
Name Pt5297
Latitude 31°10'00.9290"N 5
Longitude 121°17'22.9420"E
Altitude 12.699

Antenna Parameters

Antenna Measuring Height 1.8m
Antenna Measuring Type Pole Height >
Antenna Height 1.844 m

You can assign the coordinates from point database (input points/measured
points) or click the survey icon to measure the current base location directly.

Always use the same coordinates when starting base at the same location.

6 @ @ Qo H5.617 s O H:5.617

61% Aged AUTONOMO.. 11/11 V:5.599 Age0 AUTONOMO.. 11/11 V:5.599
Name Pt5298 X Code Input ===  Name Pt5298 > Code Input ===

Layer 0> ' 1.6+40000m > Layer 0> | 16+0000m >
B  31°09'59.7807'N N 3449326.243 B  31°09'59.7807'N N 3449326.243
L 121°17'21.2784"E E 336954.164 L 121°17'21.2784'E E 336954.164
H 33.968 Elev 33968 H 33.968 Elev 33.968
Tilt Angle 178°35'51.1519"  Tilt Angle 178°35'51.1519"
Dist. to Ref None  Dist. to Ref None

DE & o= 2
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3. After setting the base coordinates, set the Antenna Parameters for accurate

elevation. Click to select , there are three main

types:

e Assigned Base Coordinates

Assigned Base Coordinates Q
Latitude 0°00'00.0000"N
Longitude 0°00°'00.0000E >
Altitude -1.602

Antenna Parameters

Antepna Maacuring Heigh:

Anter
Pole Height

Antel ) 44 m
~ Slant Height

Phase Center Height

Pole Height: Pole height is the vertical height from the receiver bottom to the
ground point. If you are using a range pole with bipod for base set up, you can fill
the pole scale reading as the software t when the

pole is perpendicular.

Slant Height: If you are using a tripod to set up the device, you can measure the
distance from ground point to antenna slant height measurement mark (marked
in the figure below). Fill the reading into the Antenna Measurement Height, then

the software will calculate the actual height.

Phase Center Height: The phase center height is the distance from the ground
point to the antenna phase center, but the antenna phase center is a virtual point

of the instrument's electromagnetic wave, and cannot be measured directly.

4, Set as

22
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Set parameter settings, Channel, Frequency, Protocol, Baud Rate and Power.

é Parameter Settings

Internal Radio

Channel 6[460.05] >
Protocol TRIMTALK >
Baud Rate 9600 >

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

O El «» .@. °.° H: NA

73% Age0 BASE 17/34 V:NA

20240704
N/ T
orj‘ : |
Communicatio Rover Base
n
o)

R A o=

Static Record Inspection COM Settings
Accuracy

e |

)

Device Device Device
Settings Activation Information

& % o]

Project Device Survey Tools

Horus Visual & Laser GNSS Receiver User Manual
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Note: After base settings, please disconnect the base device and then search for the
SN of rover to connect and configure the rover device. Select the same protocol and

frequency with the Base.

The following steps give an example of how to configure internal radio rover
mode.

1. Goto Device >>> Rover. Set Data Link as Internal Radio.

Oy H:0.016 ;
O ) @ @ % 6 Rover Mode Settings
76% Agel FIXED 27/40 V:0.025

SingularXYZ General Parameters =
S = — Datalink Setti
FJ\?/ ? @ atalink Settings
o /F\ Datalink Internal Radio >
Communicatio Rover Base
n Channel:6 Frequency:460.05
Protocol:TRIMTALK Baud Rate:9600
) o '
2 » K
/ e Base Coordinates Change Alert ()
Static Record  Inspection ~ COM Settings
Accuracy
) o [ s
:-\/ :-'l )
Device Device
Activation Information

go
Qo

=l © b 8 N o
Project Device Survey Tools ave PRl

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

24
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6 Parameter Settings

Internal Radio

Channel 6[460.05) >
Protocol TRIMTALK >
Baud Rate 9600 >

3. Base Coordinates Change Alert: SingularPad will alert when the base station
coordinates change while you are working. This may be because the rover is

mistakenly connected to another base station or the base station has been

moved.
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6 Rover Mode Settings

General Parameters =
Datalink Settings
Datalink Internal Radio >

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

Base Coordinates Change Alert &

4. 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. Now you can proceed to 7.7 Point Survey to start

surveying.
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@ O HO0.013

84% Age2 FIXED 43/44 V:0.024

SingularXYz
== T, &
@ :J . \f‘
Communicatio Rover Base
n
\m=/ N -
/N i =%
Static Record Inspection COM Settings
Accuracy
s | / s o
X = -
Device Settings Device Device
Activation Information

SN © N
Project Survey Tools

2.6.2 PDA CORS Mode (Single Horus Rover)

When works as a rover, SingularPad supports receive the correction data in
Phone Internet Mode.

Phone Internet: 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 (SC200/SC300 data collector can obtain a 4G network
signal by inserting a SIM card), Wi-Fi or hot spot.

Go to Device >>> Rover. Set Data Link as Phone Internet.
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Q. H:0.016 :
O m & O % €& Rover Mode Settings
76% Agel FIXED 27/40 V:0.025
General Parameters =

SingularXYZ =

.’j@ ? ? Disable PPK 5

Datalink Settings

Communicatio Rover Base
i Datalink Phone Internet >
? /§ F’O Connecting Mode:NTRIP
' IP: Server Port:0 >
Static Record  Inspection ~ COM Settings User:123 Password:****kx
Accuracy :
Mountpoint Settings \ Get
) e | e}
K- ] .
~ E') Mountpoint >
Device Device
Activation Information RX Data Status

Start ‘

S I[ZJ 88 Save Appl
Project Device Survey Tools pply

Set Connect Mode, for Horus receiver supports NTRIP and TCP Client. Input the
server IP, Port, User and Password in the CORS Settings.

é Rover Mode Settings

General Parameters =

Disable PPK >

Datalink Settings

Datalink Phone Internet >

Connecting Mode:NTRIP

1P:47.103.96.216 Server Port:8080 >

User:123 Password: ¥
Mountpoint Settings - Get \
Mountpoint Office >

RX Data Status

’ Start

28
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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.
Click button on the right to get the list and choose the
Mode Settings
Datalink Settings
Datalink Phone Internet >
Connecting Mode:NTRIP
1P:47.103.96.216 Server Port:8080 >
User:123 Password;**x++*
Mountpoint Settings Get
I Mountpoint Office >
RX Data Status
e 77 \
‘.’,/ N\
| J Start
N\
—
Avtn Cannant +a Nabiaarls
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.

Ifyou are unable to obtain a mountpoint, it may be due to a problem with your account. Please
check if the IP address and port are entered correctly, or confirm with your local NTRIP/CORS

provider whether the account is available.

Click button on the right to receive data from CORS/RTK correction service.

Then you can see the rover is receiving data.
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é Rover Mode Settings 6 Rover Mode Settings

Datalink Settings
Datalink Phone Internet >

Connecting Mode:NTRIP
IP:47.103.96.216 Server Port:8080 >

User:123 Password:**¥**xx
Mountpoint Settings Get
Mountpoint Office »
RX Data Status
o Start

Note:

Connecting Mode:NTRIP
1P:47.103.96.216 Server Port:8080

User:123 Password:*##t*
Mountpoint Settings Get
Mountpoint Office >
RX Data Status
l I Stop
Auto Connect to Network — @)

Base Coordinates Change Alert(VRS
excluded)

Ifyou have clicked Start but there is no response in RX Data Status, please check the parameter

information above.

Auto connect to networlk: When this option is opened, SingularPad will connect

to network automatically so that user don’t need to click start to connect

network.
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6 Rover Mode Settings

Connecting Mode:NTRIP
IP:47.103.96.216 Server Port:8080

User:123 Password;**x*x
Mountpoint Settings \ Get ‘
Mountpoint Office >

RX Data Status

) |

!l stop ‘

Auto Connect to Network - @)

Base Coordinates Change Alert(VRS
excluded) :)

Base Coordinates Change Alert: SingularPad will alert when you connect with

different base station. When you are using VRS, please don’t turn this on.

é Rover Mode Settings é Rover Mode Settings

Connecting Mode:NTRIP Connecting Mode:NTRIP
IP:47.103.96.216 Server Port:8080 IP:47.103.96.216 Server Port:8080
User:123 Password ¥****% User:123 Password:##¥*+*
Mountpoint Settings | Get ‘ Mountpoint Settings \ Get ‘
Mountpoint Office » Mountpoint Office »
RX Data Status RX Data Status
. Stop . Stop ‘
Auto Connect to Network Auto Connect to Network ()
Base Coordinates Change Alert(VRS Base Coordinates Change Alert(VRS
excluded) excluded)
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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.

Communicatio

Static Record

(e !
\,Q

Device Settings

= S
Project Device

2.6.3 PPP Mode

@ O

—
\_J

]

Rover

Inspection
Accuracy

 co—
U

Device
Activation

Survey

O H0.016
Agel FIXED 38/42 V:0.031
SingularxYz

M)

Base

.

.,
,
=%

COM Settings

&

i

Device
Information

Tools

Enter Device >>> Rover, select Datalink as PPP, and you can choose Data Type

as HAS, B2B, BHS, then click Apply.
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Datalink Data Type

Internal Radio

Phone Internet

é Rover Mode Settings

General Parameters ‘:'_

Disable PPK >
Datalink Settings

Datalink PPP >

Data Type HAS >

After configuration, the PPP mode will take around 10 minutes converging to
typical accuracy. You can see the positioning state in the top status bar will

change and remain in Converging for around 10 minutes.
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T © O H:0.479

50% Age8 Converging 36/50 V:0.441

20251117[111
= ) .}
&
.@‘
Communicatio Rover Base
n
[ o
P . o
% Y .ﬁ’ L\ .’J,
Static Record COM Settings Device
Activation
o & .
&) s Y
Device Inspection Device Settings

Information Accuracy

—, (b4 88

(@=)
Project Device Survey Tools

After the positioning state changes to PPP mode, you can then conduct surveying
tasks.

T © & Hoi2s

51%  AgeS PPP  39/51 V:0.166

20251117[111]
— Y
N/
o@‘
Communicatio Rover Base
n
[ e
[  c—
R & S
Static Record  COM Settings Device
Activation
S =
Device Inspection  Device Settings
Information Accuracy

) b4 88

oo
Project Device Survey Tools
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2.6.4 SBAS Mode

Click the satellite icon in the top status bar to enter the Position Information
interface, then click Settings on the top right corner. Znable SBAS and click 0.

After configuration, you can see the positioning state in the top status bar will

change to DGINSS, you can then conduct surveying tasks.

() <O, . - .
O B P O % s & Position Information

69% Age80 FLOAT 41/53 \"0.636
SingularXYZ

S

Settings

Details Base SAT Info

SAT Map

Communicatio Rover Base
n
. '
N =
’ K- ]
¥ o
60
Static Record Inspection COM Settings 50 |
Accuracy g il s it
30 : LA , | < (R
I 0T A BB |
e 20 | I | n ||
SR IR
g 0 G 11111111 UL EARLAERRARREARRATD
GO3 G26 G32 R13 127 134 E04 E23 CO3 CO7 C16 C33 C42 10-66
Device Device Device Settings ~ ® e @ Lo/e2 W L83
Activation Informatio
t ation Gsos+22 éepsw &saAs»fa
'GLN+7 .GAL+6 .QZ$+0
U Q oo
) I £ & russh
Project Device Survey Tools

Horus Visual & Laser GNSS Receiver User Manual

35



€& GNSS System O @ B O X Hius

69% Agel DGNSS 24/52 V:2.367

Cut-Off Angle 5 SingularXYZ
GPS — @ @
I
GLONASS (J Communicatio Rover Base
n
BEIDOU &
- =—
GALILEO - @) /S ™
C: Static Record Inspection COM Settings
SBAS Accuracy
/ ommmm | [ f c—

= @ = =

Device Device Device Settings
Activation Information
= — Q
o ) & I 83
Project Device Survey Tools
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3 RTK SURVEY - FIELD DATA COLLECT

This section describes the basic survey functions of SingularPad, including Point
Survey, Calibrate Point, Localization, Tilt Survey, Point Stakeout and etc. Before

RTK survey, you need to connect to the receiver and get a fixed solution.

3.1 SingularPad Top Status Bar Introduction

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

O C @ © X HO0016

99% Agel FIXED 27/40 V:0.026

RTK Solution Status Description

@ Horus is receiving RTK corrections stably and

obtaining a Fixed RTK solution with centimeter-

FIXED

level accuracy.
Single-point satellite positioning without
PR NOMOUS receiving RTK correction data. The accuracy is

around meter-level.

@ Horus receives corrections from the Base/CORS,
but due to obstructions or magnetic field
FLOAT &

interference the signal reception is not very

stable and the accuracy is sub-meter level.

Note:

Ifyou are using radio mode communication and the location status displays "AUTONOMOUS," this is
likely because the radio parameter settings of the Base station and the Rover are inconsistent.
Please go back and check the parameter settings to ensure that the channel, protocol, and baud rate

used by the Base station and the Rover are the same.
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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.

Note:

Ifyou connect the device but the software shows 0 satellites being detected, this is most likely

because the device is not activated. Please refer to section

In the Survey interface, click and enter point name, code and

antenna height, then click to measure a point.
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e (- @ @ O H0.016

96% Agel FIXED 27/40 V:0.028

Name Ptl > Code Input =i

Work Layer:0 > - 1.6+0.000m >

» ®

= >
A8

~ -
% /j'/ a \
e v A

N:3449294.172 H:14.399
E:336992.410 Base distance:409.321

Note:

Our software supports 3 antenna measuring types. please refer to chapter 2.6.1 Internal Radio

Mode for details.
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é Antenna Parameters 6 Antenna Parameters

Antenna Measuring Height 1.8 m Antenna Measuring Height

1.8 m

Antenna Measuring Type Pole Height >  Antenna Measuring Type

Antenna Height 1.868 m Antenna Height

Antenna Paramete Antenna Parameters
. Antenna Measuring ‘

L Type OrionONE

R:66 Pole Height > R66.7mm H:48.8 mm

HL! HL1:19.2 mm HL2:10.7 mm
Used Slant Height Used list

Phase Center Height .

[Pol [Pole Height]1.6m
[Pole Height]1.8m ﬂ]’ [Pole Height]1.8m
[Pole Height]1.7m EI']' [Pole Height]1.7m

1.868 m

N

Eb E Eb

o

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

enter the height of your centering pole.

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, Altitude, etc.
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= o

<
Agel

3 0018 Settin
gs
FIXED 27/40 V:0.025 e
S Settings Display Info Tool Bar
Name Pt1| X Code Input =z:z: 9 o
Work Layer:0 > ’;':; 1.8+0.000m > Display ltems
: N:3449293.367 H:14.018
207\ E:336991.686 Base distance:410.198
0 s 53
270/ Options
Long Lat
& Altitude Ant. H
p ,. Forward Azimuth Speed
. Time Base distance(2D)
o g Laser Dist. Point Dist
==
Pt H Dist Pt Elevation Offset
L 2m )
NRMS ERMS
£ 22 L. (o
& & & Y PDOP
N:3449294.011 H:14.117

E:336991.543 Base distance:409.569

» Click

HDOP
mn

Map.

to select different map types or do map calibration. SingularPad
supports Google Map (Standard Map/Satellite Map), OpenStreetMap and WMS
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Display Map

Google Tile Map(Standard Map)
Google Tile Map(Satellite Map)
OpenStreetMap

WMS Map Setting

Map Calibration

|- |
e Click X to jump to map center.

X Code Input =:2
WorkLayer0 > | 1.8+0.000m >

O

270°

2
A
|
2
(L8]]
—_2m
£y

N:3449293.865 H:13.493
E:336992.463 Base distance:409.642
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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 data. After selecting a

point, you can view the details and take notes or take photos.

Name > nput

Pt3 Smooth Point
N:3449293.743
E:336991.812

Pt2 Smooth Point
N:3449293.819
E:336991.986

Pt1 Smooth Point

T:2024-11-26 10:05:20.280
Elev:13.591
Code:

T:2024-11-26 10:05:15.118
Elev:13.561
Code:

T:2024-11-26 10:05:08.884

N:3449293.783 Elev:13.495
E:336991.881 Code:
 Click to enter Settings interface
In interface, you can modify such as solution limit,
HRMS limit, VRMS limit and etc. and modify parameters and configure
options.
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é Settings é Settings
Display Info Tool Bar Display Info Tool Bar

Tolerance Setting Average
Solution FIXED > Survey Delay 0s >
HRMS 0.05m > Average Points 5 >
VRMS o01m > Horizontal 0.02m >
PDOP 3 Vertical 0.03m >
AGE 5 » More Settings
Tilt Angle Unlimited > Pop Up the Survey Confirmation Page C:
Average Remind When Point Name Repeat ()
Survey Delay os Point Name Increment 1 >
Average Points Default Code Same as Last Point >

In Display Info interface, you can set the display information to the floating

window, such as longitude, latitude, altitude, etc.

Settings Display Info Tool Bar

Options
Long Lat
Altitude Ant. H
Forward Azimuth Speed
Time Base distance(2D)
Laser Dist. Paoint Dist
Pt H Dist Pt Elevation Offset
NRMS ERMS
PDOP HDOP
VDOP Tilt Angle
Projection Angle Pitch
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In interface, you can add or delete options that displayed on the point

survey interface. You can customize the interface layout to suit your usage habits.

Settings
Display Items
/&-" Tilt Survey

Display Map

Position Auto
Centered

Full Map

When changing the position of the base station, there will be offsets between

surveying points base on different base stations. Users can use the Calibrate

Point to calibrate the offset.

Go to >>> . Add a point measured under the previous

base station as

current base station as

Horus Visual & Laser GNSS Receiver User Manual

Display Info

Zoom In
Zoom Out

% select Disable

Input Point

Take Screen
Point

Search

Pointer Catch

CAD Text

, and measure the same point under
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O H:0.016 : .
O m & O % € Calibrate Point
76% Agel FIXED 27/40 V:0.028

SingularXYZz

GNSS Point Coordinates Q =

g
2 ii

Name

b

~ Latitude

Longitude

Localization | Calibrate Point Altitude

Manager

Known Point - -E (7
- I_(
Coordinates —

)\ {1 Maorthing
Easting »
Coordinate Points Code Library Elevation
System Database Manager
Result
2 £ @©
Export Data Software About Caljb:ﬂon parameters applied to all (_
Settings Software projects
<> '@’ —
v o A \Pll

= Q oo
(=) I3 uls Clear
Project Device Survey Tools

é Coordinate Select

Paint
Coordinates

MName >

MNEh
BLH

Input Point Control Paint

Input ] -

N:3449293.743
E:336991.812

" Previous Base S.. T:2024-11-26 10:05:20.28(

Elev:13.591
Code:

_ Current Base Sm..T:2024-11-26 10:05:15.118

N:3449293.819
E:336991.986

Elev:13.561
Code:

For the GNSS Point Coordinates, you can click the surveying icon to measure

under the current base directly.

Note: Please confirm the RTK status is FIXED.
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6 Calibrate Point 6 [:} @ @ O H:0.019

Agel FIXED 27/40 V:0.027

GNSS Point Coordinates L — R Basd X Code Input IIf

Name )

Latitude . Antenna Height 1.8+0.000m >

Longitude . .

Altitude B 31°09'58.7471'N N 3449293.832
Known Point o= (2 L 121°17'22.7064'E E 336991.483
Coordnates . H 13.11  Elev 13.11

Name Previous Base

Northing 3449293.743m 5 — AP TE T

ist. ;

Easting 336991.812m

Elevation 13.591m
Result

Calibration parameters applied to all

projects C):

Save to Point Database D
Clear (o] {5@} | 28& ﬁ

Or measure the GNSS point under the current base station in advance and click

to select from the point database.

(N[=)]
é Calibrate Point 6 Coordinate Select e

GNSS Point Coordinates Point Coordinates Survey Point
Name
Latitude . Name > Input ?E
Longitude " Previous Base S.. T:2024-11-26 10:05:20.280
Altitude N:3449293.743 Elev:13.591

Known Point = (4 E:336991.812 Code:

Coordnztes . \  Current Base Sm.. T:2024-11-26 10:05:15.11§
Name Previous Base N:3449293.819 Elev-13.561
Northing 3449293.743m _ £.336991.086 Code:
Easting 336991.812m
Elevation 13.591Tm

Result

Calibration parameters applied to all
projects C):
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Then click 0% to complete the Calibrate Point.

6 Calibrate Point

GMNSS Point Coordinates Q =
Name Current Base
Base D 22
Latitude 31°09'58.7469°N >
Longitude 121°17°22.7254°E
Altitude 13.561m

Known Point
Coordinates

Name
Morthing
Easting
Elevation

Result

Adjust Time
MNorth Offset
East Offset
Height Offset

Previous Base
3449293.743m
336991.812m
13.591m

2024-11-26 10:16:14
-0.078m

-0.200m

0.030m

Calibration parameters applied to all

3.4 Localization

When starting a new project, if you are using the local small-scale coordinate

system, you can use this function to transform the geodetic coordinates system to

your local system.

Go to Project >>> Localization, add at least 3 pairs of points for the Localization.

Note:

A pair of points are the known local coordinates and the surveying coordinates of the same point.
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O@'@'@

76% Agel

FIXED

SingularXYzZ

5
£ ii

Ya

&
% H:0.016

27/40 V:0.028

Localization | Calibrate Point
Manager
)\ Sk
Coordinate Points Code Library
System Database Manager
Export Data Software About
Settings Software
<> .W. AT
v e j’. ‘ﬁ’

O B g

Project Device Survey Tools

Click Add to add the corresponding pairs. Input the Known Point Coordinates.

€ Localization €& Localization

Data Content @ |Name

K1|

Known Point
Coordinates

Northing
Easting

Elevation

GNSS Point
Coordinates

Latitude
Longitude
Altitude

Options

Use Horizontal Control

Use Vertical Control

aoi= )

3450141.4360 m

622951.6845m

14.3341

Q = (£

— @
— @

Then select the corresponding GNSS coordinates of the known point.
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NEh

€& Localization |€ Coordinate Select

BLH
MName K1 Point Coordinates Survey Point
v o = D Name > Input Tr—'
Coordinates o p =
Northing 3450141.4360m ) A3 Input Point T:2024-10-03 19:25:14.000
N:3450110.466 Elev:14.324
Easting 622051.6845m E:622947.648 Code:
(J' A2 Input Point T:2024-10-03 19:23:44.000
Elevation 143341 X0 N.3450138.466 Elev:14.349
GMSS Point (o} - [E:622946.392 Code:
Coordinates [ A1 mput Point T:2024-10-03 19:23:10.00p
Latitude N:3450141.458 Elev:14.318
Longitude > E:62251.591 Code:
Altitude
Options
. "
Use Horizontal Control )
Use Vertical Control — @)

IS T T T
e Localization

Name K1

Known Point Ja 1=
Coordinates o ‘
Northing 3450141.4360 m
Easting 622951.6845m
Elevation 14.3341
GNSS Point =
Coordinates @ = z
Latitude 31°05'28.2453"N
Longitude 4°35'08.2266"W >
Altitude 14.318m
Options

Use Horizontal Control

Use Vertical Control — @)

Add the remaining point pairs in sequence. You can also enter the known point in

point database in advance and select the input points.
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6 Localization

Data Content &
K1 HRMS:0.000 VRMS:0.000
B:31°05°28.2453°"N M:3450141.436
L:4*35'08.2266"W E:622951.685
H:14.318 Elev:14.334

i L e e

After adding all the point pairs, click Calculate.

6 Localization

Data Content o
K1 HRMS:0.000 VRMS:0.000
B:31*0528.2453"N N:3450141.436
L:4*35'08.2266"W E:622951 685
H:14.318 Elev:14.334

K2 HRMS:0.000 VRMS:0.000
B:31709'59.0117°N MN:3450138.462
L1*17'22.3188°E E:622946.400
H:14.349 Elev:14.343

K3 HRMS:0.000 VRMS:0.000
B:31"09'58.1023°N M:3450140.494
L1*17'22.3539°E E:622947.653
H:14.324 Elev:14.310

s L ion | o Lo

Select the convert method and the accuracy limit according to your project

requirements.
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e Localization Settings

H Adjustment + V'
Convert Method Ajustment ?
Horizontal Accuracy Limit 0lm >
Vertical Accuracy Limit 0.1m >

Convert Method

H Correction + V Correction

Datum + H Correction + V
Correction

Datum (7-parameter)

OK

€ Localization Settings

H Adjustment + V

Convert Method Ajustment

Horizontal Accuracy Limit 0.1m

Horizontal Accuracy
Limit v/
Vertical Accuracy Limit 0.1m
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é Localization Settings

H Adjustment + V
Convert Method Ajustment
Horizontal Accuracy Limit 0.1m > Vertical Accuracy \/
Limit
Vertical Accuracy Limit 0.1m >

6 Localization Settings

Convert Method H Adjustment + v >

Ajustment
Horizontal Accuracy Limit 0.1m >
Vertical Accuracy Limit 0.1m >

You can click Export Report to save the projected coordinate system parameters.

Click Apply to apply the localization.
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é Localization Calculating
Result

Conversion Residual

K1 HRMS:0.029 VRMS:-0.000
K2 HRMS:0.032 VRMS:0.000
K3 HRMS:0.006 VRMS:-0.000

Ellipsoid Parameter

WGS-84
Semimajor Axis:637.. 1/f:298.257223563

Projection Parameter

UTMm
Central Meridian E123°00°00"

Horizontal Adjustment

Horizontal Adjustment(TGO)

Translate Northing(m) 1380.049052
Translate Easting(m) 49.207755
Rotation 0°04'14.9976"
Scale 1.0000273161828885

Export Report Apply

3.5 *Laser Survey*

Connect Horus receiver to SingularPad software via Bluetooth and ensure a fixed

RTK solution is achieved.
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“p O H0.013

Age2 FIXED 43/44 V:0.024

SingularXYz
Communicatio Rover Base
n
e
/ \=

Static Record Inspection COM Settings

Accuracy
== \a- -
Device Settings Device Device
Activation Information

| o) 4
Project Survey Tools

Before performing laser surveying, you need to complete IMU initialization of

Horus according to the software prompts. When the survey status icon shows

Ready, the accuracy of the laser surveying meets the requirements.

Tips: Laser surveying is based on IMU, so shake it more times than usual to ensure that the IMU is

initialized successfully.
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Name Pt7 X Code Input

Shake the receiver back and
forth to complete initialization

(l‘::l-l\ . &

“°  Name Pt1

« O H0013

gas Age2 FIXED 43/44 V:0.024

X Code Input s=s

Work Layer:0 > 1.8+0.059m > A\

&

T ¥
1‘ #
'_(_L Aim

®
{N%Z‘Sbﬁﬁf??di Elev:15.913 | N:3450114.212 Elev:17.874
E:622953.872 Base distance:1.880 @ E:622931.415 Base distance:2.033

Turn on the laser surveying function in the Point Survey interface. After you click

the Aim icon, the controller will automatically connect to the device's Wi-Fi. Then

the Horus laser can be clearly seen, and the rear camera will been activated. And

you can zoom in and out on the screen to change the camera magnification, with

a maximum zoom level of 5x.

Once the camera is enabled, you will then see a red crosshair will appear in the

image window, and a standard deviation value will be displayed at the bottom of

the window. To ensure the accuracy, laser survey should be performed when the

standard deviation is less than 0.2. If the standard deviation exceeds 0.2, it is

recommended to hold the vertical centering pole and walk a few steps, then stop

and check if the standard deviation has decreased.
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Name Pt1 Code Input

Work Layer:0 1.8+0.059m

Connect to device

SingularPad app wants to use a

temporary Wi-Fi network to connect
to your device

H1-6125T0001

Cancel Connect

Ready

N:3450113.582 Elev:17.852
E:622931.466 Base distance:1.401

Name Pt4 Code Input Name Pt4 Code Input

Work Layer:0 > 1.8+0.059m > Work Layer:0 > 1.8+0.059m >

2m 2m

Google Google

N:3450632.634 Elev:16.066 N:3450632.636 Elev:16.058
E:21336934.344 Base distance:64.668 E:21336934.345 Base distance:64.668
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Tips: It is recommended to use a bipod for laser survey to reduce the shaking caused by human

factors and lead to inaccurate precision.
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Now click the measure button and you can perform laser survey normally.
Measured points using the laser can be viewed in the Points Database (Please
refer to section 3.15 Point Database). You can view the corresponding photo of

that point in Photo and Sketch, where annotations and markings can be added.

. xvh . .
6 Points Database i e Point Details

Name > Input N Name P4 % Code Input i
) Pt4 Laser Point T:202512-1816:4817.000 | ayer 0
N:3450632.665 Elev:16.068
E:21336934.337 Code: B 31°09'57.4063'N' N 3450632.665m
7 Pt3 Tilt Point T2025121117:0935600 | o0 toee £ 21336934.337m
N:3450594.999 Elev:9.138 ' ’
E:21336784.829 Code: H 16.068m Elev 16.068m
(¥ pt2 it Point T:202512-1117:09:02.400  Tilt Angle 13°51'41.4629"
N:3450595.007 Elev:9.157 o o
E:21336784.830 Code: Projection Angle 172°41'52.03
7 Pt1 Titt Point T:202512-1117:03:42.200  Scale Factor 1.0003253376
N:3450603.527 Elev:9.283
E:21336798.480 Code: Laser Dist.  4.675m Azimuth 259°26'18.30"

Horizontal Dist 4.976m Elev. Offset  0.477m

Local Time 2025-12-18 16:48:17.000

é— Photo And Sketch--Pt4

G
1Y)
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Tips: The laser of Horus can reach a distance of about hundreds of meters, but it does not mean that
effective measurement accuracy at those ranges. For optimal accuracy, laser surveying is

recommended to use within approximately 10 meters.

Horus supports photogrammetric measurement with a centimeter-level
accuracy. When the positioning status shows as FIXED and the Age value is

around 1-4 seconds, you can start measuring.

Go to >>> to enter the photogrammetry module.

7 ey

O HO.012

SingularxXYZ

Point Survey  Detail Survey  Control Point
Survey

Photographic Images Point Stakeout
Survey Database

CAD Stakeout Line Stakeout DSM Stakeout

Project Device Survey Tools

The needs to be set before shooting begins. When " "is

displayed on the screen, you can tap the shutter button below to take pictures.

During image acquisition, you need to slowly move the device. The device will
automatically take pictures, or you can manually take pictures by clicking the

button to the right of the shutter button at the bottom of the screen.

After images are captured, you can drag the cursor on the screen to the point on
60

Horus Visual & Laser GNSS Receiver User Manual



the image you want to measure, and the coordinates of that point will be

displayed at the bottom of the screen. You can click to save the point.

Once you have taken a sufficient number of pictures (at least five images are
required), tap the shutter button again to stop taking pictures. The captured
images will then be stored as a Task, and you can view the coordinates of points

of interest within these pictures.

Task Name Task6
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é Photographic Survey é Photographic Survey

N"’ EIev"7 N:3450632.764m Elev:16.007m
E:21336934.303m  H:0.031m V:0.03Tm

& 1
= B £ 0O & woo & Photographic Survey
s3% Age3 FIXED 42/47 V:0.012

Task Name Taské Th1.8m >

N:3450632.892m Elev:15.963m
E:21336934.214m H:0.025m V:0.025m

Additionally, other images marked with a “v” indicate that the coordinates of

that point are also present in that image.

Horus Visual & Laser GNSS Receiver User Manual

62



When you need to select a point on another image, please click Cancel first to

deselect the current point, then select a new point.

é Photographic Survey é Photographic Survey

N:3450633.276m Elev:15.604m N:3450633.276m Elev:15.604m
E:21336933.974m H:0.025m V:0.025m E:21336933.974m H:0.025m V:0.025m

Point library Cancel Point library

After the measurement is complete, you can also view the pictures you just took

in Survey >>> Images Database.
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\ =R O Hoo12[,
@ + o MHO0T2R & |mages Database
} g1% Age2 FIXED 41/42 Vv:0.027 L
SingularXYZ Data Content
O] G
-V 0 i
~ :-”.‘ | ’ b
Point Survey  Detail Survey  Control Point Taski Task2
Survey
- I -
(@ ® 1 G)
[ ) 4
Photographic Images Point Stakeout
Survey Database
A l O N
A -« ¥ ) ¢
— =
CAD Stakeout Line Stakeout DSM Stakeout
O ¢ > @' o
>
Project Device Survey Tools

Note:

-When using the Horus photogrammetry module, please note the following guidelines:

1. Ensure the area to be measured is present in every captured image.

2. Do not move the receiver too quickly during image acquisition.

3. At least five images should be taken per task, capturing more images makes coordinate

calculation easier.

4. Avoid moving people or objects within the camera’s field of view.

5. Areas without obvious feature points (including glass, water surfaces, or similar scenes) may not

be measurable.

6. Photogrammetry cannot be performed under low-light conditions.

-If you encounter problems with the IMU or the camera function is unavailable during use, it's most
likely because the IMU registration validity period has expired. In this case, you need to contact your

sales representative to obtain a registration code. The registration steps are as follows:
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Log in to the web page. (For details on the login process, please refer to section

J

Go to >>> , enter the registration code, and then click

5in_qularx YZ = IMU Register SN:6125D0000 T
Device Information

IMU ID BBATTC0282209F 1BBOAFDBB38BT43E3E

Lic 196

A _

The Horus GNSS receiver has a built-in IMU module that supports tilt surveying

up to 60°. The system will accurately calculate the actual offset based on the tilt

angle, reducing the user's burden on centering pole at each measurement.

-
. . . / . . .
The tilt function option will appear in each survey/stakeout function

interface. You can click to turn this function on/off.

Tilt initialization is required when using it for the first time or when its

calibration expires.
The following steps give an example of how to use tilt survey.

-
Open IMU: Go to >>> >>clickthe ~  button to open.

After clicking the tilt IMU button, the system will prompt you to check the

antenna information, please check whether the antenna height is correct.
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e H0.016

¢« = &

92% Agel FIXED 27/40 V:0.025
Name Pt1 Code Inp X :=:f
Work Layer:0 > 1 1.8+0.000m >
o

2m

™~
 * 3

N:3449292.352 H:12.833
E:336988.747 Base distance:411.541

Initialization: After clicking the IMU button, you can follow the guidance on the

interface to complete it.

During operation, ensure that the receiver can search for satellites and obtain a

fixed RTK solution.

Note: If the receiver is powered off or reset, it will need to be reinitialized.
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ement

Initialization

Shake the receiver back
and forth to complete
initialization

H15031
Base distance:66.846

[N 3449274113
E:336966.020

In survey interface, you can find the bubble and angle value showing how you tilt
the pole in real time. To ensure the accuracy, please keep the tilt angle less than
60°. When the pole tilts within 60°, the built-in IMU precisely calculates the

actual offset, the accuracy of which can be accurate to +2.5cm.
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) & O H0012

Agel FIXED 42/42 V:0.028
Name Ptl| > Code Input

Work Layer:0 > 1.8+0.068m >

Ready

2m

N:3449274.003 H:15.976
E:336966.424 Base distance:66.527

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

After completing your Horus RTK setup, check current RTK solution status at

the top pf the SingularPad software.

In detail survey interface, both local coordinates and Latitude/Longitude will be

displayed when measuring.

 Click to start or stop collecting data

e Click to set settings, display info and tool bar.

 Click to check point database; you can add note, info, arrow drawing
and photo.

N
. Click 7 to open IMU to do tilt survey.
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 Click
then click the button that just created to start quick-collecting.

to open Fast Code Survey. You can input Remark and Code into it,

Projection Angle

Dist. to Ref

%y HO.012
FIXED 42/43 V:0.028

Name Pt2 X Code Input
Antenna Height 1.8+0.068m >
B 31°09'58.0908'N N 3449274.006
L 1211721 7717'E E 336966.42
H 15981 Elev 15.981
Tilt Angle 4°25'01.2929"

252°52'56.5372"

66.731m

Ready

By measuring the coordinates of the same point multiple times and taking the
average, you can get more accurate coordinates. This function is usually used to

measure control points.
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n B ¢ : 0. Measurement

Result: The collected point is
available!

Name Pt2 Code

Antenna Height1.8+0.068m

Qualification Rate(%)
Mean Square Error(mm)

APlane Max(mm) 15.2
AHeight Max(mm) -7.9
N:3449272.470  H:15.907 PN -
E:336967.122 Base distance:67.154
 Click to start or stop collecting data.
 Click to set settings, display info and tool bar.
e Click to check point database; you can add note, info, arrow drawing and
photo.
Go to interface, add or import the point coordinates you need to

stake out, you can also click Button Library to select from the point database.

e Click to input coordinates
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Cooprg:ngtes To-Stake-Point Preview Map Name Pt1
Name > Input Code ===
Northing Input m
Easting Input m
Elevation Input m
Property Type Stake Point >

B )

e Click Database to choose one.

é Stake Point é Coordinate Batch Select

Point ‘ N
Coordinates To-Stake-Point Preview Map Name > Input
Name > Input D Select All(D)

) Pt1 Smooth Point T:2024-11-27 14:23:3...

N:3449274.017 Elev:15.967
E:336966.415 Code:

O
O
(]
]

G Smooth Point T:2024-11-27 14:32:4...

 Click /mport to import point data in different file types. You can also define a

Horus Visual & Laser GNSS Receiver User Manual

) Pt2 Control Point T:2024-11-27 14:30:3...

N:3449272.473 Elev:15.908
E:336967.132 Code:

) Pt3 Smooth Point T:2024-11-27 14:32:4...

N:3449274.110 Elev:15.963
E:336966.779 Code:

@ Pt4 Smooth Point T:2024-11-27 14:32:4....

N:3449274.108 Elev:15.970
E:336966.771 Code:

@ Pt5 Smooth Point T:2024-11-27 14:32:4...

N:3449274.111 Elev:15.977
E:336966.770 Code:
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new format according to your needs.

é Stake Point é Import Data

CooFrlg::;les To-Stake-Point Preview Map Choose |ITI|JOI't File Format

Cass Format(dat)

Name > Input Point Name,Code,Easting,Northing Elevation

Import Parameters

Distance Unit Meter >

e o] |

Select a point to stake out. SingularPad provides a navigation map while staking
out points/lines. The software alerts you when you approach the target point to

the set range value.

For Horus receivers, you can use the IMU stakeout feature. In IMU stakeout, you
can turn on the IMU feature without keeping the receiver perpendicular to the

ground. The maximum tilt angle is 60°.
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& O H0.012

96% Agel FIXED 44/47 V:0.026

Name Pt12 > Code Input :-:-
Target:Pt3 > L 1.8+0.068m >

N ToNorth WV To West i Cut

0.141m 0.00lm 0.016m
LD

Ready

5m

. o
of 4 J AR

Backward:0.088 Target Azimuth:359°29'13.0959"
To Left:0.109 Slope(%):-11.663

There is a direction prompt on the floating window.

©;
» Click to start or stop stake points
)S)
» Click to open or close IMU
 Click to scale automatically to full map
. Click * to jump to current point

» Click ' to jump to next point

» Click to jump to previous point

« Click to setstake out settings, display info and tool bar, you can edit the prompt
range and range error
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» Click to open compass

a 8@ S H0.019 ' @ %y H0.012

65% Agel FIXED 27/40 V:0.026 ,  Agel FIXED 44/47 V:0.026
Name Pt12] > Code Input =% Name Pt12 > Code Input
Target:Pt3 > 1l 1.8+0.000m > Target:Pt3 > | 1.8+0.068m >
S ToSouth W Towest 4 Fill N ToNorth [= ToEast 4 cut

19.166m  25.450m 1.688m 0.142m 0.000lm  0.018m

of T ¥

Backward:31.348  Target Azimuth:233°0103.0300" Backward:0.083 Target Azimuth:0°16'07.2566
To Right:5.682 Slope(%):5.300 To Left:0.115 Slope(%):-12.986

After completing your Horus RTK setup, check current RTK solution status at the

top of the SingularPad software.

When using Visual AR Stakeout, you need to connect to

Horus's Wi-Fi.

If you are using CORS (using Phone Internet to obtain the network), please

insert a SIM card into the controller instead of connecting the controller to

Wi-Fi or Hot Spots.

If you are using radio communication (no network required), no additional

network configuration is needed.

The AR stakeout function uses the Wi-Fi connection to transmit visual data.
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Go to Survey === Stakeout Point, you can import points (refer to the previous

section), or select existing points, and then click Stakeout.

After importing or entering stakeout points, enter the staking interface.

& stake Point b € Stake Point o

Point Point

Coordinates To-Stake-Point Preview Map Coordinates To-Stake-Point Preview Map

Name > Input YE Name 2 Input Y—

Y2 Distance:0.250m v Di .25
N:3449274 997 Elev:15.270 9 E
E:336966.397 Code: E: .39 C

'-;\’} 1 Distance:5.238m r’\'} 1 Distance:5.243m
N:3449278.599 Elev:6.839 N:3449278.599 Elev:6.839
E:336969.859 Code: E:336969.859 Code:

Then click the AR staking icon, the controller will automatically connect to the

Horus device's Wi-Fi. Then the Horus’s rear camera will be activated.
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©

82 FIXED  42/46 V:0.026 [P c
Name Pt3 Code Input
Target:Pt2 > 1.8+0.059m
To North To East Y Fill Internet
0.636m 4.443m 0.058m
i China Telecom
Connected / 4G @
;  WiFi L @)
N _ 7_»(??%
= . Ready ® H1-6125T0006 &
¥ X1Pro-2125N0001 &
2m
r A i @ MIFI-20D3 &
iR L
Forward:4.422 Target Azimuth:81°50'52.57°
To Left:0.766 Slope:1.29% @ XHQDH &

Follow the software prompts to ensure the receiver is facing backward. The rear
camera will then be activated, and the software will display the specific location

of the stakeout point overlaid on the camera view, providing AR guidance.

e H0.013

30 39/43 V:0.028
To North ToEast 1 Fil
0.625m 4474m  0.079m
AW O >
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When you are within 3m of the stakeout point, the camera view will
automatically switch from the rear camera to the bottom camera for better AR

guidance.

) O H0.013

) @ Age2 FIXED 39/43 V:0.029
To North = ToEast 1 Fil
0.477m 2.673m 0.090m

When you approach the point to be staked, the software will mark its location on
the screen. At this time, align the tip of the pole with the position of the stakeout

point. Then click the survey button to stake out.
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) % H: : _
« ﬂ o Yo MO0 W &L Stake Point
g2% Age2 FIXED 39/44 V:0.030
S ToSouth [= ToEast T Fill Point Coordinates  To-Siske Pt Preview Map
0.01Tm 006m 0.074m Name > Input '1 L

Pt2 Staked
N:3450113.761 Elev:17.902
E:622937.721 Code:

-

*

Note:

The distance at which the rear camera switches to the bottom camera can be manually adjusted. Go
to Stakeout Point, click Settings >>> Stakeout Settings >>> AR Stakeout switch camera

distance. You can choose a preset distance or add one manually. Click O to apply the setting.
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()] <, ; "
& P © % oo & Settings
g2% Age2 FIXED 42/46 V:0.026

Name Pt3 X Code Input o Settings ' Displayinfo  Tool Bar
Target:Pt2 > T 1.8+0.0599m > A\ Stakeout Settings
N ToNorth [ ToEast 7 Fill Navigation Prompt(Forward) =
0.636m  4.443m  0.058m oo .
PR
S $ Stakeout Tolerance 0.02m >
/\

AR Stakeout switch camera

/"\& ...... /p;‘ distance m
7. o3 Auto Enter Compass Mode While in
M= 21 = ey Ready Range P I a=
@\ % Correct North Azimuth =
g
. B Close the compass =
; = =
a@} Q r 1‘ \!4 IA R g Skip Staked Points — @)

Forward:4.422 Target Azimuth:81°5052.57° m“
To Left:0.766 Slope:1.29%

AR Stakeout switch
camera distance

1 2 3 @-
5 —

7 8 9 @&

, 0 . &

3.12 Line Stakeout

Go into Line Stalke interface, add or import lines you need to stake out.
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€ Lines Database

Data Content

A 194m art Milegge:0m
Q2 £33
92 33 h

Elev. Offset-0.07m  Ratio of Slope:-36.2...

KR

* (Click Add to input line parameters

* Click Import to import point data in different file types. You can also define a

new format according to your needs.
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“— - & S HD0.019

87% Agel FIXED 27/40 V:0.028

Name Ptq X Code Input

Target:AB > . 1.8+0.000m >
s
O g
270*
»
O .
Q +Pi&(0)
A Pt7
Pt§0.194) 0.2m
B /6— —)/
Target:AB H:12.632
Mileage:-0.115 Mileage Offset to Start-0.115

Offset:[Right]0.311  Mileage Offset to End:0.309

Choose a line to stakeout, set Offset, Cross-Section Slop and Stakeout by Pile-to-

Pile Coordinate parameters.

 Click to jump to next line

» Click to jump to previous line

3.13 CAD Mapping and Stakeout

When using this function for the first time, the CAD interface has no layers and

floating window to display the features you need to stake.
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e @ @ °.° H:0.018

86% Agel FIXED 27/40 V:0.027
Name Pt9 > Code Input =it
Layer:0 > 1 1.8+0.000m >

90

o
270

2,

e A
==

>0

L 0.5m 3

S & L ®
N:3449293.563 H:12.377
E:336994.079 Base distance:409.824

e Click [E]

€ Import File
File Name
AutoCAD
File Type Format(*.dxf.*.dwg) ? @
| Internal Storage/SingularPad/Map I ’IL

|<5> Go to internal storage root directory
Mj? Go to program storage directory
I Go to current project directory

<5 Return
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o Click  todraw features, there are 12 types and methods you can choose,

follow the prompts and draw.

e - @ © & HOO02

83% Agel FIXED 27/40 V:0.026

Name Pt9 > Code Input =::

Layer:0 > . 1.8+0.000m >
o
0" — 3
" Line /% Polyline
@ I  Arc Polygon
| | Square
. J $Squere Center
§ .' . Rectangle ' Rect-Center
= = = Circle-2Pt ES Circle-3Pt
©
A " spline 4" Settings

]

)

J=] I'ob v
50

N:3449289.632 H:13.870
E:336995.004 Base distance:413.607

. Click  on the Find tools. They can help you to work smoothly.
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- B O H0019

Agel FIXED 27/40 V:0.028

D & O H0.019

Agel FIXED 27/40 V:0.026

Name Pt9 > Code Input ::: Name Pt9 Code Input
Layer:0 > 1.8+0.000m > Layer:0 > 1.8+0.000m >
90" 90
O —— 5 O
270
Int 2 Dist f Int 4 Point
: Int Entity 9 Dist Offset -k .
e L
v [? ™ 6 )
@ " Translation "7 Equal Parts ﬁ‘ 1
; > ‘ 7 .
/7 | %7 Measure 7 Invert w
o Area —
Lengthen Division
Point
* Rectangle
- Offset Point
Gt ) _02m
3500/ () S (D)
N:3449289.652 H:13.881 N:3449289.880 H:13.846
E:336994.792 Base distance:413.606  E:336993.985 Base distance:413.454

In the CAD interface, you can choose a feature you want to stake, it will show up
in blue. You can know the details about it, including length, start point, end point

and center point. And choose the way to stakeout.
« Setting: Set the method of stake out, offset distance, interval etc.

« Start station: If you set the start station as 5m, then the final mileage will plus

5m.

« Offset: If you set the offset 5m, then you will stake the line 5m away from the

line you choose. The plus and minus represent different sides of the line.

« Setting out by pile by coordinate: including station number; station distance

and segment

« Station distance: Stake the line at a specified distance, for example, if the line is
40m, you set the specified distance as 8m, then you will stake the line at 8m

distance every segment.

e Segment: For example, if you set the segment as 4, then you will stake the line
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at 4 segments, every segment length is the same.

e Station number: You will stake the line at the station at each interval point. You

can stake it out according to the direction.

» Key node: It will stake out the line with starting point, ending point, midpoint,

fold point, etc.

You can stakeout a surface by staking out elevation of each point on the surface.

If you haven't used a surface file before, you need to create one by adding, importing, or

selecting from the database.
You can get a preview map of the surface after adding points and don’t forget to save it.

At the content list interface, you can find the surfaces you created, and you can edit,

share and stake them.

P

Name Pt1d Code Input

b

Targeturr 1.8+0.000m
90°
O g
270"
_pi5 P8
Ler2 by
= _Pt6
—PUY
> e
0.5m
Targeturr N:3449289.

Fill:<Exceed Limit> E:336993.1
Ant. H:1.8m+0.000m H:13.328

[f the current position is not within the design surface, it will prompt “Out of

surface!”. If the current position is within the design surface, it will show the fill
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or excavation value.

3.15 Point Database

The points, which are surveyed, staked, added, imported, and input from display
map, will be stored in point database. The surveyed points will be shown under
one base while surveying. Also, no matter where you need to select a point, all

the points of the database are available.

A NEh @ NEh :
6 Points Database BiH 6 Points Database B
Name > Input Y: Name > Input \—,;
"/ Pt11 Smooth Point  T:2024-11-27 14:32:54.299 |DSelectAl'€l)m Delete Cancel |
N:3449274.112 Elev:15.975 ;
£:336966.766 Code: — o P11 SmoohP- T™) Range select
: ’ : [/ N:3449274.112  E
Pt10 Smooth Point  T:2024-11-27 14:32:53.299  E:336966.766 Code:

N:3449274.112 Elev:15.971

Pt10 Smooth P.. T:2024-11-27 14:32:5...

E536956.769 Code: (] NB449274112  Elev:15.971
Pt9 Smooth Point  T:2024-11-27 14:32:52.100 £:336966.769 Code:
:2::::;‘;';: . E'e:js'g?? Pt Smooth Point T:2024-11-27 14:32:5...
: . ode: (] N3449274112  Elev15.977
* Pt8 Smooth Point  T:2024-11-27 14:32:51.100 £:336966.771 Coda:
g?::gg::;;; 3 ELE:T el Pt8 Smooth Point T:2024-11-27 14:32:5...
: : = (] N3449274113  Elev:15.968
Pt7 Smooth Point  T:2024-11-27 14:32:50.600 £:336966.767 Code:
:2:::::‘;;; 4 E:":" 5969 Pt7 Smooth Point T:2024-11-27 14:325...
' : . (] N:3449274114  Elev:15.969
Pt6 Smooth Point  T:2024-11-27 14:32:49.600 E:336966.769 Code:
N:3449274.113 Elev:15.975

Pt6 Smooth Point T:2024-11-27 14:32:4...

e Add: Support to add Input Point, and display type supports local coordinate and

geodetic coordinate

» Recover: After deleting the points, you can recover them in deleted points
interface

e Import: Import points by different formats of files
» Export: Export points by different formats of files

e Search: Enter the name of the point you want share or delete
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Tap any point to view the detailed information. The information includes antenna

height, solution status, WGS84 Coordinate, local grid coordinate, base id and

measure time. If the point has been calibrated, the offset parameters will be

displayed.

Name Pt7 Code Input
Antenna Height 1.8+0.068m
Solution FIXED (44/46)

B 31°09'58.0945'N N 3449274.114m

L 121"17'21.7848°E E 336966.769m
H 15.969m Elev 15.969m
Scale Factor 0.9999253493
Speed 1 Heading 0.000
PDOP 0.900 HRMS 0.012m
HDOP 0.400 YRMS 0.029m
VDOP 0.800 AGE 1
Average Points 5 Cut-Off Angle 5
UTC Time 2024-11-27 06:32:50.600

SingularPad supports to export/ import data including grid coordinate, Lat/Lon

coordinate with various data format, and supports importing *.dat/*.csv/*kml

file and exporting result of *.dxf/*.kml/*.shp/*xls/*.csv.

Tap Import data in project interface, there are some predefined data formats,

click More to get more predefined formats.
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€ Import Data

é Format Select

| Data Type Points Database > | File Format

Choose Import File Format

Local Coordinates Format({csv,d...
Point Name,Morthing,Easting,Elevation,Code

Import Parameters

Property Type Input Paint >

Distance Unit

Cass Format(dat)
Point Name,Code,Easting,Northing,Elevation

Local Coordinates
Format(csv,dat,txt)
Point Name,Northing,Easting,Elevation,Code

Geodetic Coordinates
Format(csv,dat,txt)
Point Name,Latitude,Longitude Altitude,Code

More

I S IR

» Data Type: support point database, transformation parameters file and code

library

« Import File Format: support *.csv, *.dat,

* txt, *.kml, etc.

 Distance Unit: support meter, US survey feet and international feet

Besides, you can click now to create a User defined type.
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Format Name Input
Extension Name dat >
Field Delimiter Comma(,) >
(Null) Point Name
Code Northing
Easting Elevation
Latitude Longitude
Altitude

o Format name: Enter the name for the format

» Extension name: support *.csv, *.dat, *.txt, *xlsx format

» Delimiter: support comma (,), semicolon (;), space ( ), tab (Tab)

Click to choose elements in the options list, click backspace to eliminate the
previous element selected. The elements include: code, northing, easting,
elevation, latitude, longitude, altitude. Choose one format to import data. The
default export path is internal Storage/ SingularPad/Import. You can also change
to any other path where the file is. Click preview to take an inspection whether

the format is right.
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é Import File Settings é Preview

File Name Point Name Northing Eastin
" Local Coordinates Pt1 3449294.210 336993.:
File Type Format(*.csv,*.dat,*.txt) ? @\
Pt2 3449294.201 336093.(
Internal Storage/SingularPad/Import '] L
P13 3449294.399 336993,
' Go to internal storage root directory
Pt4 3449204.391 336093.(
|<? Go to program storage directory
Pt5 3449294.346 336992.1
) Go to current project directory
Pt6 3449293.926 336994.;
<5 Return
Pt7 3449293.816 336994.°
—
| X1.xt
P8 3449293.737 336994.;
Pt9 3449290.485 336994.1
A 3449306.409 336851.:
Al 3449306.407 336851.

3.16.2 Export Points Data

Tap Export in Project interface to export point data. Also, click More formats to
export the survey points in various formats like stake points/ lines, DXF, SHP,
KML, RAW, RW5, HTML, CASS feature result.

Horus Visual & Laser GNSS Receiver User Manual



5 | ¢port Data ormat Select

IExpDrt Path =rnal Storage/SingularPad/Export > I Road Section Data

lFiIe Name Project Name > 4 Input | File Format

Cass Format(dat)

Point Name,Code,Easting,Morthing,Elevation

Choose Export File Format

Cass Format(dat)

Point Name,Code,Easting Northing Elevation Local Coordinates FOI'ITIEIt(tXt)

Point Name,Northing, Easting,Elevation,Code

Export Parametes Geodetic Coordinates Format(txt)

Distance Unit Meter > Point Name,Latitude,Longitude,Altitude,Code

_] Enable Geodetic Coordinates
' Format[Covariance](txt)

Survey Point Control Point Point
Name,Latitude,Longitude Altitude,Code,Covariance
TPS Paint Station Point Cxx,Covariance Cxy,Covariance Cxz,Covariance

Survey Point Data Format[GNSS]
(csv)

Time [ )Enable Point Name Code,Northing,Easting,Elevation,L
o — atitude, Longitude,Altitude,Local Time,Station
Correction x,Station Correction y,Station Correction

Paoint Type

Input Point Cal. Point

Start Time 2074-11-26 000000

» Export Path: the default export path is internal storage/SingularPad/export;

you can also change to any other path where the file is

File Name: support project name, operator, data, data time

Export File Format: support *.csv, *.dat, *.txt, *kml, etc.

Distance Unit: support meter, US survey feet and international feet

Road section data: open to export road section data

Besides, you can click New to create a user defined type. The elements include:
id, name, code, latitude, longitude, altitude, northing, easting, elevation, N, E, Z,
type, local time, UTC time, solution status, AGE, max delay, min delay, use
satellites, tracked satellites, cut-off angle, mount point, measurement method,
repeat, start data, end time, RMS, HRMS, VRMS, PDOP, VDOP, speed, heading,

antenna type, measuring type, measuring height, antenna height, base id, base
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latitude, base longitude, base altitude, distance to ref, original latitude, original

longitude, original altitude, undulation height, station correction h, inclination

correction, pitch, roll, yaw, inclined angle, projected angle, stakeout type, target,
station, offset, north diff, east diff, elevation diff.

For the points, lines and polygons you surveyed in point survey, you can export

dxf file, then you can edit them in third party CAD software, or import to base

map to check, or import to CAD to stake. Choose the data that you want to export

including survey point, input point, control point, stake point, line and polygon,

and the layer properties include name, code and height.

Format Name

Extension Name

Field Delimiter

File Header

dat >

Commal(,) >

Point ID
Code
Line Name

Easting

i | B o

Point Name
Code Remark
MNorthing

Elevation

Dot Asscil o
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This chapter describes how to conduct static survey through Horus receiver and
SingularXYZ Converter software. For static survey, Horus supports 3 data formats:
binary XYZ, Rinex 3.02 and Rinex 3.04. 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 point survey. To reach millimeter

accuracy, follow as below:

» At least 3 GNSS receivers are required to form a stable triangulation network.

« [t is better to collect static data on the known point.

» Power off the receiver before moving to other observation site.

« 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.

The following steps give an example of static survey:

1. Goto >>> 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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O ) @ @ O H0.012

94%  Agel FIXED 39/41 V:0.023

SingularXYzZ
| ) e X
Communicatio Rover Base
n
) .

R|» =

Static Record Inspection COM Settings
Accuracy

) . Y . Y . {

& &= &

Device Device Device
Settings Activation Information
= — Q oo
S M 88
Project Device Survey Tools

2. Options Settings interface: Input Record name and Point name. Set the

Collection Interval, Observation Time and Data Format.

¢« mm O & Hoo2

93% FIXED 40/471 V:0.023

Mode Record1 >
Option Settings

Name SingularXyz
Point Name singularxyz
Interval 18 >
Observation Time 1 hour >
Data Format XYz >
Circular Record i}
Auto Record Static Data O
Storage Space 3000

Antenna Parameters

Start
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3. Turn on/off the Circular Record according to your needs. If this option is
turned on, the receiver will delete the earliest recorded data to keep

recording when the record space is full.

é ) @- O H:0.012

93% FIXED 40/41 V.0.023

Mode Record1 >

Option Settings

Name SingularXyYz
Point Name singularxyz
Interval s >
Observation Time 1 hour >
Data Format XYz >
Circular Record — @
Auto Record Static Data O
Storage Space 3000

Antenna Parameters

Start

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

turned on, the receiver automatically records static data after it is power on.
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é ) @ O H0.012

FIXED 40/41 V:0.023

Mode Record1 >

Option Settings

Name SingularXyYZ
Point Name singularxyz
Interval 18 >
Observation Time 1hour >
Data Format XYz >

Auto Record Static Data

Circular Record — @)
=

Storage Space 3000

Antenna Parameters

Start

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

that receiver record.

é C ) -@ O H:0.012

FIXED 40/41 V:0.023

Mode Record1 >

Option Settings

Name SingularXYzZ

Point Name singularxyz

Interval 18 >
Observation Time 1 hour >
Data Format XYZ >
Circular Record @
Auto Record Static Data Cb

Storage Space 3000
| |

Antenna Parameters

Start
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6. Click Start to start static survey.

&

Mode

) @- O H:0.012

FIXED 40/41 V:0.023

Record1

Option Settings

>

Name SingularXyYz
Point Name singularxyz
Interval s >
Observation Time 1 hour >
Data Format XYz >
Circular Record — @
Auto Record Static Data O

Storage Space 3000

Antenna Parameters

Start

4.2 Static Data Download

The raw observation data is saved in internal memory of Horus receiver, when

connected with PC via TYPE-C cable, the Horus receiver can work as a USB Flash Disk,

which means you can copy the static data to PC directly.

> USB flash drive (E) > 1-RECT > 2023293

A

Name

| 1823E00052930339.XYZ
' 1823E00052930344.XYZ

1823E00052930345.XYZ
" 1823E00052930547.XYZ
" 1823E00052930600.XYZ

Modified Date

10/20/2023 3:43 AM
10/20/2023 3:45 AM
10/20/2023 3:45 AM
10/20/2023 5:59 AM
10/20/2023 6:28 AM

Type

Size

690 KB
166 KB
147 KB
2,460 KB
5,183 KB

In addition, you can download the static data via Web Ul, connect your PC or
phone to the Wi-Fi of the Horus receiver (WLAN name: the SN of Horus) and log
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in the web page in browser via [P 192.168.10.12 (Username: admin, Passwords:

admin).

Go to >>> , select the corresponding record

name, file type and date to filter and download the static data.

SingularXYZ = FieDownload

The raw observation data is saved in internal memory of Horus receiver, when
connected with PC via TYPE-C cable, the Horus receiver can work as a USB Flash

Disk, which means you can copy the static data to PC directly.

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 software.

2. Set the output path and select to import the binary file.
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SingularXYZ Conversion Tool X

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 Horus receiver

MessagelD Amount MarkName  singularxyz

106 15 AntType | SITO1

108 47
Measure  Vertical Height

107 36

Satellite | - GPS

38

|BDS

| @ GLONASS

| @ GALLEO

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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- ] X

SingularXYZ Conversion Tool
OutputPath | E\output | @ m
FileName Size Transition state Version Options

1 12010929.XYZ 2.07M (] 302 - ﬂ

SingularXYZ Conversion Tool = m} x
OutputPath | E\output | @ m
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.
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This chapter mainly introduces the function of Web UL

Connect PC or mobile devices to Horus’s Wi-Fi (Name: SN of Horus, Password:
12345678). Open browser and enter the web page via IP 192.168.10.12

(Username: admin, Password: admin).

€« c A Fze 192168.10.12

English fkeRsZ

Usemname

Password

B Keep Me Logged In [l Remember Me

In Data Transmission, you can manually set the transmission method of data.

101

Horus Visual & Laser GNSS Receiver User Manual



SingularXYZ *  Data Transmission SN:6125T0001

e Information

nformation

Satellite List

Satellite Sky Plot
atellite Sky Plo 192.168,1.99:6060 Observation Data

on Information
NMEA-0183

formation
NTRIP Server

figuration
NTRIP Server E RTCM32

rk Management
0.0.0.0:0

NTRIP Caster

T

In Data Recording, you can set the parameters of the collected static data and

start record. You can also format memory in this interface.

SingularXYZ = DataRecording SN:6125T0001 = BE

Device Information

Version Information Storage Location Total Capacity Free Capacity Format Memory

Satellite List Intemal Storage 5764M 5604M

Satellite Sky Plot

Number Record Name Record Status File Format Record Mode
1 REC1 Not Recording XYz Manual
Status Information

Not Recording RINEX3.02 Manual
Device Configuration

2 Fimware

In File Download, you can download record static data.
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SingularXYZ

= File Download SN:6125T0001 T

& Device Information

Version Information

File Type: RINEX2.10 Rinex3.02

Satellite List

File Date:

Status Information

File Name File Size Operation

2 Firmware

In Device Control, you can choose to reboot or freset your device.

Sin_qu]arx YZ < Device Control SN-6125T0001

£ Device Information
Satellite List -
Satellite Sky Plot

n Information

& Firmware

This function interface is used to upgrade the firmware version of the device.

1. the firmware file in this interface and click to update the

firmware.

2. After the upload complete, the device will automatically restart and the

upgrade is finished.

Note: If the page displays an update failure or gets stuck, you can try clearing the browser cache
103

Horus Visual & Laser GNSS Receiver User Manual



SN:6125T0001 T

or performing the firmware upgrade in another browser.

Firmware Upgrade

SingularXYZ

Device Information
Current version:

Device Configuration
Update File:

Work Management

GNSS Upgrade
IMU Upgrade

Radio Upgrade
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If you encounter any issues not addressed in this manual, please contact our
support team for assistance. In this chapter, we will outline the basic information
you need to provide to help our support team understand and resolve your issue

quickly.

Please send the following information to our support team for further assistance.

Serial number of your Horus device

*Problem description with supplementary video/screenshots

*Debug logs and project file

The serial number is a unique combination of numbers and letters assigned to

your Horus receiver.
Find serial number

Find the serial number of your Horus as shown in the image below.

105

Horus Visual & Laser GNSS Receiver User Manual



o
x
=
8
3
g
n

The Debug data provides information about your current Horus Series internal
state, helping support team facilitate troubleshooting.

After connecting the device, you can access the Debug section.

Enter >>> >>> , then enable Save option to save

debug file, which will be stored in the System folder (/SingularPad/Debug).
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Device Type GNSS >

Device Manufacturer SingularXYZ >

RTK(P2/X1/Z1/E1/E1 Pro/SV100/ >

Model Type ORION ONE/L1/Horus/Xbase)

Connection Type Bluetooth >

Currently Paired Device

6125T0006
DC:0D:30:06:36:9E

Common Commands >
Command Input
RX Data [
$GPGSA, 1, mmmnn 73
$GNRMC,V,,.....,.,NV*37

$GPGST,,,,..,,*57

#BASEINFOA925,GPS,UNKNOWN,1,1997300C
#SATSINFOA95,GPS,UNKNOWN,1,95000,0,C

$GNGGA,,,,, 0.,.,,,,.,*78

$GPGSA, L 73

$GNRMC, V,,.,..,,,,NV*37

$GPGST.,,,,..,,*57

#SATSINFOA 95,GPS,UNKNOWN,1,96000,0,C

$GNGGA,,,,,,0,.,.,,,,"78

$GPGSA L 73
$GNRMC, V..., NV*37

$GPGST..,,....*57

#SATSINFOA 95,GPS,UNKNOWN,197000,0,0

TS

6.2.2 Share Project File

The project file and its parameters will also help us identify the issue. You can

share your project with us by following these steps:

Enter Project >>> Project Manager, select your project and click Share.
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® @& O % wm
Age0 Disconnect 0 V:NA
20250923
-7L i)
Project Localization  Calibrate Point
Manager
Coordinate Points Code Library
System Database Manager

= -2NG

Export Data Software  About Software

Settings
— Q 0o
(=) I3 a's)
Device Survey Tools
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(— Project Manager

Current Project

20250224 2025-02-24 19:08:10 .

Internal Storage/SingularPad/Project

Project List Input 1

3124D0033
Internal Storage/SingularPad/--- 2024-12-31 16:12:07

3 5 [S hare]
In ge/Sigghl P024-1 214

3124D0031
Internal Storage/SingularPad/--- 2024-12-31 15:53:36

3124D0038
Internal Storage/SingularPad/: - 2024-12-31 15:46:15
3124D0040
Internal Storage/SingularPad/:--2024-12-31 15:35:42
3124D0036
Internal Storage/SingularPad/: - 2024-12-31 15:22:59
3124D0029
Internal Storage/SingularPad/---2024-12-31 14:38:39

20241231
Internal Storage/SingularPad/---2024-12-31 14:33:03
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