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1 Overview

By reading this chapter, you will gain a general understanding of Runione Tech Co., Ltd. and the RS

Series RTK Surveying System.

1.1 Introduction
Welcome to the Runione High-Precision GNSS RTK Surveying System.

Runione was founded by an engineering team from leading GNSS companies together with
professionals from the smart mobile terminal industry. The company has long been dedicated to the
research, development, and manufacturing of engineering-grade high-precision positioning and field
surveying equipment. Leveraging more than ten years of technical expertise in GNSS high-precision
positioning and engineering reliability, combined with the mature experience of smart mobile
terminals in lightweight design and human—machine interaction, Runione has built a comprehensive
engineering technology solution that covers “survey—inspect” application scenarios and seamlessly
integrates with management-oriented software systems. This solution is designed to deliver stable,

efficient products and services to users in the global surveying and engineering industries.

This manual uses the Runione RTK Surveying System as an example to describe system
installation, basic configuration, accessory usage, and RTK operational workflows. Even if you have
previously used Runione or other brands of RTK products, it is recommended that you read this
manual carefully before first use to ensure correct operation and to fully utilize the system’s

performance.

For more product information, technical support, or the latest updates, please visit the official

Runione website.www.runione.com



2 RS Series Surveying System Introduction

By reading this chapter, you will gain a detailed understanding of the components, installation, and

functions of the RS Series RTK Surveying System.

2.1 General Overview
The RS Series RTK Surveying System mainly consists of three parts: the main unit, data collector,

and accessories, as shown in the figure below.




2.2 Main Unit Introduction
2.2.1 Main Unit Appearance

2.2.2 Structure and Interfaces

SIM Card Slot ©

o 5-pin LEMO port

Power On/Off © o Visual Stakeout Camera

Type-C o o UHF Radio Interface
Interfaces and Structure Description

5-pin LEMO port power supply, RS232, external radio communication port
USB Type-C Charging, data download

SIM Card Slot Nano-SIM card slot

TNC UHF antenna interface

Button Power




2.2.3 Indicator LED Description

Operating Status Red LED Blue LED
Power on (Normal operation) Solid on Off
Power on (Low battery warning) Flashing Off
Power on (Charging) Off Flashing
Power off (Charging) Off Flashing
Charging disconnected while powered on Solid on or flashing: Off

1. Battery level < 15%: Flashing
2. Battery level 2 15%: Solid on

Charging disconnected while powered off Off Off
Fully charged (Powered on) Solid on Off
Fully charged (Powered off) Off Solid on

2.3 Screen Ul Introduction
2.3.1 Status Interface Description

After power-on, the screen displays the current working status using icons and text.

Working Mode ©

o Number of Satellites

Position Information ©
O Solution Status



2.3.2 Screen Operation Instructions

1. Startup Screen r

2. Main Interface

Static. Base. Rover. Device Information. Language Settings

3. Data Link Selection

Internal Radio. Device Internet. Phone Internet. External Radio
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2.4 Main Unit Accessories

Controller Bracket o©

Receiver ©
Receiver Adapter ©

o Carrying Case

o Radio Antenna

o Controller Adapter

0 Controller

3 Instrument Setup and Configuration
3.1 Static Survey Operation

1)

2)

Set up the tripod at the control point, attach the base, carefully
center over the survey mark, and level the instrument.
Measure the instrument height three times. The difference
between the three measurements shall not exceed 3 mm, and
the average value should be used. The instrument height is
measured from the center of the control mark to the outer
edge of the survey target plate.

Record the receiver ID, point name, instrument height, and
start time.

Power on the receiver and launch the Runione Survey
software. Set the receiver to Static Mode, and configure the
following recording parameters as needed: point name for
static file, PDOP limit, elevation mask, logging interval,

antenna parameters, etc.

PDOP 30
Cut-Off Angle 0
Interval 4
Observation Time Lintimated
Antenrs Mesturing Height 0.75m

Height to Prase

Antenna Measuring Type Cerster

Antenna Height




3.2 Rover Operation (Radio Mode)

1. After confirming that the base station is transmitting

successfully, begin setting up the rover. Mount the receiver on

= -
General Parameters -
-

>

the tribrach, attach the radio antenna, install the controller mm*i“’ s

Datalink Settings

bracket, and secure the controller. . i
ChanneL{1T1452.025 Protocol TrimTalk 4.,

"

2. Configure Rover Mode:

(1) Power on both the receiver and the controller, launch the P ym— o)
Runione Survey software, and connect via Bluetooth. L

(2) Tap [Device] — [Rover]. Selecting Rover Settings will
automatically switch the receiver to Rover Mode and set

the data link to Internal Radio by default.

(3) Tap [Datalink] — [Internal Radio] and select the corresponding radio channel and protocol.
Make sure that the protocol and frequency of the rover radio match those of the transmitting
base station. Only then can the rover properly receive radio data. If the frequency of the
selected channel does not match the base station channel, tap “Default Settings” to modify

the frequency assigned to each channel.

6 Parameter Settings

=

Channed las2.02s] 1 450125
Protocol TrimTalk 4505096001 2 451125
3 452125

4 453125

5 AS0ATE

& 451825

! 452625

g 453826

g AS0025

L} A5 025

n 452005

12 453,025

13 450875

Default Settings 3 OK




3.3 Rover Operation (CORS Mode)

The advantage of Network CORS Mode is that no base station

setup is required. If a local CORS network is available, users

General Parameters —

Cut-Off Anglel0  Diff Delay:10

can apply for an account from the CORS management center. Disable PPK 2
Within the coverage of the CORS network, a single rover is Dn_m - eroe et
sufficient for surveying operations. L AU
1) Power on the receiver and controller, launch the Runione A1 p— >
Survey software, tap [Device] — [Rover], and set the :..%:>
datalink to Phone Internet. (Ensure the controller has RO
internet access.) [ P s
Ao Cmmac o e 5

naammml:imﬂms '

2) Tap Parameters, select Connecting Mode — NTRIP, and enter the corresponding IP address,
port, username, and password. After configuring the parameters, retrieve the mount point and
select the desired mount point to connect and receive differential data. Tap Start Connection. If
the configuration is correct, the data reception progress bar will start moving. If the progress bar

does not show any data, verify that all parameter settings are correct.

Parameter Settings

e

General Parameters ]

. — Cut-Off Angiel0  Diff Delay:10 N Cut-Off Angle:10 Diff Delay:10
— Disable PPK
— Datal
P 1341945
Datal CB_TI1ZR591156420334 Bet > Datalink
. TI1ZREF16420334
Part 8006 Cony ST Connecting Mode:NTRIP
- . B 2 Torsans s > IP1141949 Server Port8006
- User Usertx Passworr:******
TO2N3B118574038
Password e D PRP’ one PPP Type
TOZN3BNI8574083
Mour et
TOZNAZNBS05049 I
MO yoonasesor0sa B Mountpoint
RXD Toanasnenasss
| TozMasnENS028
|1 TozN46NBNS263 | 8638 I l Stop
| TO2N461IBTIS993
Auto Connect to Network (o) Auto Connect to Network - @]

Base Coordinates Change Alert{VRS
‘j“ ﬂ



4 Common Function Usage
4.1 Point Measurement / Laser Measurement

Once the receiver reaches Fixed Solution status and the software parameters have been properly

configured, you can proceed to the point measurement. The steps are as follows:

1. Tap [Survey] — [Point Survey]

& 9 L

Point Survey  Detall Survey  Control Point

Survey
N & Y
Phatographic Images. Point Stakeout
Survey Database
(*-., ®/ ,@:"".’2
Ao s L.en
DSM Stakout

CAD Stakeout  Ling Stakeout

@ ¥ &

Electric Towers

Stakeout

% B %

Spiral Stakeout Polygon Survey Polyline Survey

Stake Road Electric Lines

2. Place the receiver over the point to be measured (center the tribrach over the target, e.g., the top

center of a steel nail). Level the tribrach bubble, enter the point name, and tap % to complete

the measurement and record the point coordinates.

Elev:14.434

MN:3445215.045

/3 §

E:336837960 Base distance:33.

i

f

)

hNy
@
A

A
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SEBB L
Name Pt2 X Code Input E:
Work Layer-0 T 18+0.064m




3. Tap You can browse the collected point data. Tap a point name to view its detailed information.

Name > Input ..

= Pt1 Tilt Poine. T:2026-01-08 14:55:20,600
N3A49215143 Elev:14.434
E:336837956 Code:

Add Recover  Import Export

4. After the IMU initialization is completed,tap . , enable laser measurement, tap Eﬁ , activate

laser-assisted aiming. When using laser-assisted aiming, the device must be connected to Wi-Fi.

N:3449206.036 Elev:

E:336827587 Base distance:39.944
oYaw:0.138 Long:121°1716.7610"E

ERMS:0.003 NRMS:0.004
i 6.283m[1)

u..

im

v
o =
B ¥
LA

Name Pt2 X Code Input

Work Layer:0 > Th 18+0064m




4.2 Visual Stakeout Function
This function is used in the Point Stakeout interface and requires IMU initialization. It works in

conjunction with the IMU function.

After completing IMU initialization, select the point to be staked out, tap the [AR] icon on the right
side of the screen, and follow the on-screen directions and position guidance to complete the

stakeout.

N o north WS To west f Fill

4134m 4536m  1.627m
LA e

0 .
o -
Y et

Forward:1.870 Target Azimuth:328°09'45.53"
To Right-0.445 Slope:B1.97%

N Tonorth YA To west f Fill

o 1
Stakg Di 65, 1.633m 1.014m 1.576m
0O -
E .30 c &

& P5 To-Stake Distance-1206536974m

N:3493936976 Elev:23.246

E-1482873.964 Code: —

5 Pt6 To-Stake Distance1206535951m N
N-3493934.269 Elev:23.241 / ™, \
E:1482875.750 Code: I F:-,;

7 Ptd Stake Distance:1206538.668m N b,
N:3493941.087 Elev:23.282 i
E-1482871.431 Code: s

4.3 Accuracy Verification
4.3.1 IMU Accuracy

Tap [Device] — [Inspection Accuracy].

This function uses the IMU measurement at a fixed location to collect a series of tilted
measurement points. The maximum coordinate difference among the collected points is

calculated to evaluate the accuracy of the IMU measurement.

If the test results indicate poor accuracy, you can use the Pole Calibration function to correct tilt

measurement errors caused by tribrach misalignment.



1.8+0.084m >

Antenna Height

Ankerna He'ght LA+0.00m Antenna Height 1.8+0.064m
. calibration steps:
forerage Foints L GRS e 1. In the case where the solution status is
Ready, Click Start to calibrate.
hwerage Interval ) Avarags Intsosl . 2. Fix the pole tip and shake the receiver
Exclusion Abnormal Paint - Exclusion Abnormal Point as back and forth to collect 50 points.
Rastiofs) Ratiol%) 3. The pole tip does not move, Rotate
the person and the receiver 90 degrees
around the pole at the same time, and
APlane Maximm) 17em continue to step 2 until the four directions
AHeight Max{mm) 1.écm are completed.
Maximum Tilt Angle 26653734467
N Mini Value 254081897Im
N Max Value 2540818996m
E Mini Value 743110.003m
E Max Value 743110.02%m
H Mini Value 15.035m
H Max Value 15.062m

A Direction

No Solution{Finit)

Restart Pole Calibration

4.3.2 Laser Measurement Accuracy
1. Enable the IMU and complete initialization. Measure a tilted point on a wall, ensuring the tilt
angle is within 30°.
2. Enable Point Stakeout and use the laser to stake out the measured tilted point. Ensure that

oYaw remains within 0.2.

4.4 Web Configuration

1. Power on the receiver normally. Using a laptop, smartphone, or other mobile device, enable
Wi-Fi and connect to the receiver’s hotspot. Open a web browser and enter 192.168.10.1
to access the Web Ul. From this page, you can view system status and perform various

function configurations.

Device Position Status English
SN : RS5X5C 116506831 Longitude : 113.3708761797 HDOP: 1.4 & Remain 205.20M Q Diff
RUNIONE Autonomous %7

Firmware : V3_0_1-D-20260105 Latitude : 22.9579007492 Working Mode : Rover Mode

& Phone Internet @ 1330:14

Web Ver : bin_20251213_v1 Height : -6.0217 Expiry : 20260410

Status Work Mode GNSS Information Data Communication

NetWork Setting -

System Setting

Network Info Device Info Refresh

OEM: UM980
IMEI: 865223073658694

Server IP: 123.207.15.120 Iccip:

Port: 2010 IMSI: +CME ERROR: 13

@ Mount Point: RTCM32-GGB MODEL: SC-A76XX

Username: 0001 SIGNAL 99
REG: 0
SIM: 13ME ERROR: 13
SOFTWARE: SC_A76XX-V1.0_0-251229
ERROR:




2. Set and switch between different operating modes through the Web UI.

Device Position Status

English
SN : RS5X5C 116506831 Longitude : 113.3709096090 HDOP : 1.4 & Remain 205.20M Q oiff
RUNIONE il Autonomous %"
Firmware : V3_0_1-D-20260105 Latitude : 22.9579068417 Working Mode : Rover Mode
P Phone Internet @ 133157
Web Ver : bin_20251213_v1 Height : -1.7281 Expiry : 20260410

Work Mode ~ GNSS Information NetWork Setting Data Communication System Setting

Rover

Static
Disable

StartUp Mode | Single Point Auto Start

Message Format | RTCM30

Mask Angle | 10

Transmitting Interval

PDOP Limit | 3.000

Set Base

3. System settings options, such as Factory Reset, Reboot, OEM Reset, Firmware Upgrade,

and Registration.

Work Mode S Information NetWork Setting Data Communii

SystemSetting
Shutdown Register Time Zone
SystemUpgrade
Upgrade Firmware Upgrade OEM
Power

Auto Boot = Disable




Reliable Rapid Responsible

3F, Building D, Beidou Industrial Base, No. 599 Gaojing Road, Qingpu District, Shanghai

www.runione.com



