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Thank you for purchasing SIYI product.

F9P RTK module is a high-accuracy centimeter-level four-satellite multi-frequency

navigation and position system developed for autopilot systems. Through real-time

kinematic position technology, the 3D position accuracy is improved from meter

level to centimeter level. It integrates position, altitude detection and dual-module

direction finding functions. RTK technology makes up for the shortcomings of

traditional GPS, barometer, and magnetic compass, enables UAVs to adapt to

complex magnetic field environments, and provides accurate and reliable

systematic solutions for high-accuracy applications.

To ensure you a good experience of the product, please read this manual carefully.

If you encounter any issue using the product, please consult the manual or check

the online pages of this product on SIYI official website (https://siyi.biz/en). You can

also write an email to SIYI official A/S center (support@siyi.biz).
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SIYI User Group - Facebook

SIYI Official Website (https://siyi.biz/en/)

SIYI Official Store (https://shop.siyi.biz)

SIYI YouTube Channel (https://www.youtube.com/c/SIYITech)
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User Manual Update Log
Version Date Updates
1.0 2024.4 Initial version.
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READ TIPS

Icons

Please pay more attention to content indicated with the following marks:

DANGER Dangerous manipulation probably leads to personal injuries.

WARNINGWarnings on manipulation possibly leads to personal injuries.

CAUTION Cautions on what manipulation may lead to economic losses.

Prohibited Mandatory Mark

Safety

SIYI F9P RTK is designed and manufactured for professional application scenarios.

Operators need to have certain basic skills, so please use it with caution. SIYI

Technology does not assume any responsibility for any unnecessary product

damage caused by irregular or irresponsible operation of this product, economic

losses or even personal injury to the user or others. Minors must have

professionals present to supervise and guide minors when using this product. SIYI

Technology's products are designed for commercial use, and it is prohibited to use

SIYI products for military purposes. It is prohibited to disassemble or modify this

product without SIYI Technology's permission.
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Storage / Carrying / Recycling

When the SIYI product you own is idle, or you want to take the SIYI product out for

work, or the product has reached the end of its service life, please pay special

attention to the following matters:

DANGER
When SIYI products are not in use, they should be kept away from areas easily accessible

to children.

Please avoid placing SIYI products in an environment that is too hot (above 60 degrees

Celsius) or too cold (below minus 20 degrees Celsius).

CAUTION
Please avoid placing SIYI products in humid or sandy environments.

When carrying and transporting SIYI products, please avoid operations that may damage

components such as vibration or impact.
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1 INTRODUCTION

1.1 Product Features

Dual Module Direction Finding

Adaptive in Complex Magnetic Field Environment

Using two RTK mobile stations can have the dual-module direction finding function

as an alternative to compass to enable UAVs to work stably in complex

electromagnetic environments such as power inspections.

Switchable Between Mobile Station and Base Station

RTK mobile station and base station adopt the same hardware design and can be

freely switched only by loading different configuration parameters and matching

the corresponding antenna.



SIYI F9P RTK User Manual v1.0

9

1.2 Interface & Pinouts
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1.3 Technical Specifications

Hardware

Satellite Receiver 184 channel ZED-F9P (Ublox)

Electronic Compass IST8310

Satellite Navigation
System

GPS
GLONASS
Beidou
Galileo

Satellite Bands

GPS-L1C/A, GPS - L2C,
GLONASS - L1OF, GLONASS- L2OF
GALILEO - E1B/C, GALILEO- E5b

BeiDou - B1I, BeiDou - B2I
QZSS - L1C/A, QZSS - L2C

Overall

Position Accuracy 1 cm + 1 ppm

Direction Finding
Accuracy

(Dual Module)

(0.25 / R) °
*R is the distance between two mobile station antennas in

meters.

Single Point Position 1.5M CEP

SBAS Auxiliary Position 1.0M CEP

Surveying Time RTK < 55 s

GPS Acquisition Time Cold Start < 23 s
Hot Start < 1 s

Antenna Gain Mobile: 2 dBi
Base: 5.5 dBi

Dual Module Direction
Finding

Supported
Yaw Accuracy: 0.35 edg (for reference)

Interfaces 2 x UART
1 x USB (Type-C)

Antenna Connector Type MMCX

Working Voltage 4.5 ~ 5.5 V

Power Consumption 0.6 W
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Working Temperature –30 ~ 75 °C

Product Dimension 47 x 33 x 13 mm

Product Weight 31 g

Mark

Please format the SD card to FAT32 before firmware upgrade.
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1.4 Packing List

Base Station

1 x F9P RTK Base Module

1 x Mushroom Head Antenna

1 x TNC to MMCX Antenna Cable
(Connect mushroom head antenna and F9P RTK base unit)

1 x Type-C to USB Cable

Mobile Station

1 x F9P RTK Mobile Module

1 x Four-Arm Spiral Antenna

1 x Antenna Bracket

1 x UART1 to GPS MODULE Cable
(Connect F9P RTK mobile station module’s UART1 port to autopilot’s GPS MODULE port)

1 x UART2 to PX4 GPS YAW UART2 Cable
(Connect F9P RTK mobile station module’s UART2 port to PX4 autopilot’s GPS YAW UART2
port)

1 x UART1 to TELEM4 Cable
(Connect F9P RTK mobile station module’s UART1 port to autopilot’s TELEM4 port)
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1.5 Status Indicator Definition

Power Indicator
Solid Red: Module power supply is normal.

RTK Status Indicator
Blue Blinks: RTK function enabled.

PPS Status Indicator
Solid Green: No position.
Green Blinks: Successful position.

Mark

When RTK function is enabled, RTK status indicator is only available on the mobile

station module. The RTK status indicator on the base station module will not light up.
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2 GET READY TO USE F9P RTK

2.1 Installation

2.2.1 F9P RTK Base Station
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Please refer to the above picture to mount RTK base module and mushroom head

antenna on the tripod and wire the antenna cable.

Mark

Customer should prepare the tripod.

Please make sure that there is no obstruction or interference around the RTK antenna to

avoid any influences on survey time and position accuracy.

2.2.2 F9P RTK Mobile Station

Please refer to the above picture to mount RTK mobile modules on the frame and

make sure they do not vibrate.

Arrow orientation on the RTK module should be the same with the flight controller

arrow orientation (drone head orientation).
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Mark

F9P RTK comes with built-in IST8310 compass. The RTK module should stay away from

magnetics.

Mobile Station Antenna Bracket Installation

If there is no proper way to mount the RTK mobile station antennas at the motor

position, then you can refer to below picture, and use the bracket to mount the

four-arm spiral antenna on the frame and make sure it does not shake.

The arrow on the RTK module should align with the flight controller orientation

(drone head).
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Mark

Do not block the RTK antenna to ensure the position performance.

RTK mobile station antenna bracket comes with the product package.
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3 RTK CENTIMETER-LEVEL POSITION

RTK base station and mobile station work in combination and communicate with

each other through flight controller and datalink can achieve centimeter-level

position.
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3.1 Mobile Station Connection Diagram

Please refer to the above picture and connect F9P RTK mobile station to the flight

controller. The flight controller connects to the air unit of datalink.

Mark
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Under this scenario, F9P RTK and N7 autopilot work in plug-and-play, no more

configuration is required.
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3.2 Base Station Connection Diagram

Please refer to the above picture and setup F9P RTK base station. The base

station communicates to Windows GCS and sends real-time location of the RTK

base station to flight controller.

GCS Configuration

Run Mission Planner GCS, go to “SETUP – Optional Hardware – RTK / GPS

Inject”.
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Please refer to the below pictures for configuration:
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It is suggested to check “UBlox M8P/F9P autoconfig”, set “SurveyIn Acc” as 2.5 m,

and “Time” as “60”.

After configuration, please click “Restart” to start.

CAUTION
If the base station has started position successfully, it is prohibited to move the base

station!

When base station works normally and survey is finished, Mission Planner GCS

will display as below.
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GPS status displays as “rtk fixed”. RTK has started position.
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4 DUAL MODULE DIRECTION FINDING
(REPLACE COMPASS)

Dual RTK mobile stations can work together to replace compass and accomplish

dual module direction finding function.
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Instruction

Please refer to the above picture and connect two F9P RTK mobile stations to the

flight controller. The flight controller connects to the air unit of datalink.

Flight Controller & RTK Mobile Station Configuration as Below:

 SERIAL3_PROTOCOL = 5 *GPS MODULE port as GPS

 SERIAL4_PROTOCOL = 5 *TELEM4 port as GPS

 GPS_TYPE = 17 *uBlox-MovingBaseline-Base

 GPS_TYPE2 = 18 *uBlox-MovingBaseline-Rover

https://ardupilot.org/copter/docs/parameters.html
https://ardupilot.org/copter/docs/parameters.html
https://ardupilot.org/copter/docs/parameters.html
https://ardupilot.org/copter/docs/parameters.html
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 GPS_AUTO_CONFIG = 1 *AutoConfig Seria

 GPS_AUTO_SWITCH = 1

 EK3_SRC1_YAW = 2 (Dual module direction finding only), 3 (Return to

compass when dual module direction finding is not enabled)

Set RTK Antenna Offset

GPS_POS1_Y = *The distance between GPS1 antenna’s Y axis and flight

controller: Positive means the antenna is on the right side of the flight controller.

Negative means the antenna is on the left side of the flight controller.

GPS_POS1_X = *The distance between GPS1 antenna’s X axis and flight

controller: Positive means the antenna is on the front side of the flight controller.

https://ardupilot.org/copter/docs/parameters.html
https://ardupilot.org/copter/docs/parameters.html
https://ardupilot.org/copter/docs/parameters.html
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Negative means the antenna is on the back side of the flight controller.

GPS_POS1_Z = *The distance between GPS1 antenna’s Z axis and flight

controller: Positive means the antenna is on the upside of the flight controller.

Negative means the antenna is on the downside of the flight controller.

GPS_POS2_Y = *The distance between GPS1 antenna’s Y axis and flight

controller: Positive means the antenna is on the right side of the flight controller.

Negative means the antenna is on the left side of the flight controller.

GPS_POS2_X = *The distance between GPS1 antenna’s X axis and flight

controller: Positive means the antenna is on the front side of the flight controller.

Negative means the antenna is on the back side of the flight controller.

GPS_POS2_Z = *The distance between GPS1 antenna’s Z axis and flight

controller: Positive means the antenna is on the upside of the flight controller.

Negative means the antenna is on the downside of the flight controller.

Mark

The horizontal distance between GPS1 antenna and GPS2 antenna must be at least 30 cm

to guarantee the direction-finding accuracy.

The RTK mobile module connected to SERIAL3 port is GPS1 in default. The RTK mobile

module connected to SERIAL4 port is GPS2 in default.
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Confirm Dual Module Direction Finding

Run Mission Planner GCS, check if the orientation of “GPS_YAW” aligns with the

actual orientation. If yes, dual module direction finding configuration is successful.

If not, “GPS_POS” configuration is wrong.

GCS messages say “EKF3 IMUx yaw aligned”, dual module direction-finding is

successful.
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5 RTK CENTIMETER-LEVEL POSITION & DUAL
MODULE DIRECTION FINDING (REPLACE
COMPASS)

Based on chapter 4, use dual RTK mobile stations and one base station together

to accomplish RTK centimeter-level position and dual module direction finding

function simultaneously.
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6 USE NTRIP RTK ON SIYI HANDHELD CROUND
STATION

SIYI handheld ground station can work with RTK mobile station and network RTK

base station to accomplish NTRIP RTK function.
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Run Mission Planner on SIYI handheld ground station and connect SIYI handheld

ground station to Internet. Go to “SETUP – RTK / GPS Inject – NTRIP”.

Network RTK URL (Taking an example of Qianxun RTK):

http://USER:PASSWORD@rtk.ntrip.qxwz.com:8002/RTCM32_GGB

http://user:password@rtk.ntrip.qxwz.com:8002/RTCM32_GGB
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USER: FindCM server account applied by customers.

PASSWORD: Password to the FindCM server.

Rtk.ntrip.qxwz.com: FindCM server addresses.

8002: Port number for forwarding WGS84 coordinate system data.

RTCM32_GGB: Data source for forwarding RTCM3.2 data format.

Mark

For more information, please consult your NTRIP RTK provider.

After the base station data is correctly obtained, information such as the protocol

number, data rate, base station coordinates, satellite number, and signal-to-noise

ratio can be observed on the RTK / GPS inject page.
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Mark

Even though this chapter is written based on Android Mission Planner for RTK

configuration, it is not suggested to use Android Mission Planner for flight configuration.

Please always use Windows Mission Planner for complicated flight configuration.



SIYI F9P RTK User Manual v1.0

36

7 AFTER-SALE SERVICE

Please visit the SIYI Technology support page at Service and Support - SIYI

Technology | Empowering and Building an Intelligent Robot Ecology for the latest

after-sales and warranty information.

https://siyi.biz/en/index.php?id=support
https://siyi.biz/en/index.php?id=support
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