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Product Overview

Package

Hardware

¢ USB-C connector

SMA connector

Ethernet connector

Pixhawk connector

Onboard datalogging (MicroSD card)

e LEDs

Setting up RTK Base station

e Connect the receiver to your PC

e Configure the receiver as a static base station

e Share the base station online, accessible from everywhere with internet
access

e Enable radio link (optional)

Related tutorials

Accessories
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Product Overview

The ArduSimple RTK Base Station, powered by the Septentrio mosaic-X5 module, is
designed to function as a Continuously Operating Reference Station (CORS) to provide
high-precision RTK corrections through the internet. You can also use it as a local RTK
base station through an optional radio link.

This product is compatible but doesn’t include triple band GNSS antenna, which is
necessary to use the product.

The initial configuration can only be done under Windows. Once configured, it can be
accessed via other operating systems. Contact us if this is your case and you don’t have
access to a Windows computer.
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Package

The component parts of RTK Base Station includes:

User Guide: RTK Base Station

e simpleRTK3B Pro receiver with Shield for Septentrio Native Ethernet inside a plastic

case
e USB to USB-C cable

RTK Bage Station
Q) Quantity: 1

(100) Date Cade: NIT
{1T) Lot Code: NIT

A8 VECE Beis
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Hardware

The hookup guide in this section provides detailed descriptions of each hardware
component and their functions.

USB-C connector

This USB-C connector gives you access to the initial configuration of your base station.
You can use it to:

e To configure a base station when connected to your PC
e To power the base station from a power bank or PC.

SMA connector

This document was last modified on 2025/04/11 www.ardusimple.com
Modifications reserved - Data subject to change without notice More information: info@ardusimple.com

© All rights reserved. ArduSimple, 2025 Page 4 of 26


https://www.ardusimple.com/wp-content/uploads/2023/04/user-guide-RTK-base-station5.jpg
https://www.ardusimple.com/user-guide-rtk-base-station/

A)))S User Guide: RTK Base Station

ARDUSIMPLE

RTK base station has an SMA connector to connect an antenna. RTK base station does
not include, but requires a good quality GPS/GNSS antenna. RTK base station supports
full L1/L2/L5 bands. If you want to get the most out of this base, we recommend to use
Budget Survey Tripleband GNSS Antenna (IP66). You can find more compatible antennas
by search L1/L2/L5 on this page https://www.ardusimple.com/rtk-antennas/ .The Base
station is compatible with both active antennas supporting 3.3V supply and passive
antennas. The maximum output current is 150mA @ 3.3V. If you use it with the traditional
cheap GPS antennas widely available, you will not achieve the expected performance.
IMPORTANT: It is mandatory to connect the antenna before powering the Base station.
The installation of the antenna is also a key point to achieve the best results. The
GPS/GNSS antenna should always be installed with the maximum possible view of the
sky.

Ensure the antenna is mounted on a stable pole, magnet stand or structure that can
withstand wind. If you want to learn how installation impacts performance, please have a
look at our GPS/GNSS antenna installation guide or look this video.

Ethernet connector
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You can use this Ethernet connector to connect the receiver to your router. This will
provide internet access to the Base Station, and once configured, you can also monitor
and configure your Base Station from another computer on this Ethernet network.

Pixhawk connector
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This connector is a standard JST GH 6-pin connector. If you think you will be connecting
and disconnecting the USB to different computers, you can use this connector as
alternative permanent power source by using this cable:
https://www.ardusimple.com/product/usb-to-jst-gh-6-pin-cable/

This connector also has a serial port (Serial Port number 3) that can be used to output

correction data. The serial port is 3.3V (TTL), don’'t connect RS232 cables here, otherwise
you will burn your base station. Contact us if you have any questions.

A A AN ?A —

[y ‘ 1y Al f 1 ..n.
i |

C BES 'L &3 ‘-l

e ABASABAELHE . ;

Description Name
Voltage input 3.3V VIN
RX3 IOREF level RX3
TX3 IOREF level TX3
Inverted timepulse out 3.3V level TPS
Event input for timestamp 3.3V level EVT
Ground GND

Onboard datalogging (MicroSD card)
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You can insert a microSD card here for data logging. You can configure the datalogging
details from Septentrio’s web interface.

This function can be used to continuously log GNSS data for monitoring purposes or as a
fallback in the event of interruptions to real-time RTK corrections.

You can check tutorial How to generate RINEX files with simpleRTK3B Pro for detailed
steps.

LEDs
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POWER NORTK PVT

There are three LEDs, which indicate that:
e POWER: The LED lights up when the receiver has power.
e PVT: The LED lights up when it is possible to calculate a position from the available
satellite visibility.
e NORTK: The LED blinks when receiving correction data, will be red at base station

mode.
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Setting up RTK Base station

Follow this installation manual to properly configure your RTK Base Station. This section
also serves as an integration guide for connecting the receiver with other hardware and
software.

Connect the receiver to your PC

1. Connect the antenna to your receiver. Put the antenna in completely open air for
testing functionality.

2. Connect the RTK base station to your PC with a USB to USB-C cable. The first time
you connect the RTK Base Station to a new PC, you will only see a new hard disk on
your computer. Open the disk and manually install the Septentrio drivers.

driver x ar - = X

Search driver

&« T C (I T |CDDrive(E:)Septentn'oDrivers > driver

Tl Sort = View e (D Preview

#
.dropbox.cache Narne Date modified Type

> @ Marketing & USB_driver_3_0_2_Installer 11/30/2023 12:00 PM Applicatio

o Marketing EPS Works
» g Temporal
v M This PC
> wm Local Disk (C3)
> wem DriverCD (D¢)
CD Drive (E:) Septentrie Drivers
w CD Drive (E:) Septentrio Drivers
driver
> B Metwork
v 6 Linux

_ Ubuntu

1item |§| O

3. Open a browser and type in 192.168.3.1, the Septentrio web interface appears, that
you can both to configure and monitor the receiver. (Note: 192.168.3.1 is not the IP
of the base station, it's only a virtual website over USB connection). You will learn
how to activate and check your base station’s IP address in the later section.

This document was last modified on 2025/04/11 www.ardusimple.com
Modifications reserved - Data subject to change without notice More information: info@ardusimple.com
© All rights reserved. ArduSimple, 2025 Page 10 of 26


https://www.ardusimple.com/wp-content/uploads/2024/10/Userguide-simpleRTK3B-driver.jpg
https://www.ardusimple.com/user-guide-rtk-base-station/

ANS

ARDUSIMPLE

r

L4 < mosaic-X5-3666952 (SEPT)- ¢ X +

User Guide: RTK Base Station

5

X

O

& e A Notsecure  192.168.3.1 4 o a °
™ Gmail @B YouTube @ Maps ' wiki [EPS Works] @) ArduSimple Al A< Tutorials - ArduSim... » [ Al Bookmarks
Receiver Position Status &login =
7 [ mosaic:xs sim sesas2 | [vat: naz3030.1325" 1.845m | | Tracked sats: 15 ES Q tntermal
w! Overall Quali It
- [1e Address: | [ erormsssr oeoem | [Tme mmwnoms | G O 2R @ oo
& Corrections Il Tnterf. mitigated
septentno' [uptime: 0d 00:57:54 | [Hat: 1075.008m 1.755m | [ Temp: 45.00 °C | @ oswma

Overall Main RF power Main signals CPU RTK post-processing
wll 5/10 il 10/10 all 5/10 il 10/10 aill 0/10
~GNSS
g GPS (Position: 4, Track: 5)
e = B, GLONASS (Posttion: 2, Track: 2)
_—— Galileo (Position: 2, Track: 2)
= 55845 (Position: 0, Track: 4)
== B BeiDou (Position: 2, Track: 2)
SEAS Q255 (Position: 0, Track: 0)
NavIC (Position: 0, Track: 0)
 NTRIP
ﬁ Ntrip disabled
- Ethernet -
{ —

4. L5 is disabled by default with Septentrio Mosaic-X5, thence we will enable L5 by
going to Menu Bar—> Admin—>Expert Control->Control Panel->Navigation—>
Advanced User Settings—>Tracking—>Signal Tracking. Expand all satellite
signals and select all band. Click OK and save configuration.

T mosaicX5-3666952 (SEPT) - Se: X 4=
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M Gmail @B YouTube

C A Notsecure | 192.1683.1/scr?fra0=expertcontroLhtml

Q Maps @ Wiki[EPS Works] ) ArduSimple All < Tutorials - ArduSim...

Admin > Expert Gontrol

s Dashboard « ArduSi..

v

e a » 02

All Bookmarks

Expert Console  Control Panel Message Inspector

satellite |sgm| Tracking
Tracking
[=Signal Tracking
= GPS
GPSLICA
GPSLIPY
GPSL2PY
GPSL2C
GPSLS
= GLONASS
GLOLICA
GLOL2P
GLOL2CA
GLOL3
= GALILEO
GALL1BC
GALEGBC
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GALES
= SBAS
GEOLL
GEOLS
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= QZsS
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Configure the receiver as a static base station

To configure a Base station, you can set its coordinate in two ways:

Auto

Geodetic

Auto

When the coordinates of base station are unknown, users can set the receiver to
automatically positioning for a period of time and get the average value as the coordinates
of the base station (similar as Survey-in mode of Ublox).

The absolute accuracy your rover will get from this method will be around 1-2m. But
relative accuracy can reach 1cm.

Example where Auto is a good choice: In land surveying, the precise measurement of the
distance between two points on the ground is more important than the absolute position of
those points.

5. At web interface, go to GNSS—>Position. At Mode choose Static, Reference
position choose auto.

6. If you are using a Calibrated Survey GNSS Tripleband + L-band antenna (IP67), at
Antenna type choose AS-ANT3BCALO1 NONE, it will upload the antenna
Calibration file.

7. Press Ok and Save Configuration.

8. In a few minutes, you should see the Position mode change to Fixed.

v mosaic-H-3625892 (SEPT) -Ser X + = o X
e (¢} A Notsecure  192.168.3.1/scr2emd=2.20.10.0.0_2.20.50.0.0.A_2.20.51.0.0.A_2.60.10.0.0_2.30.140.0.0_2.30.145.0.0.A_2.30.146.0... ¥¥ in) - H

[ All Bookmarks

Receiver Position Attitude &ilogin
[ mosaicH s 3625852 | [Lat: n4z3025.5500" 0.000m | [ Heading: Hja [T | B 1o attitude
[1° Address | [ton exs982772"_ o000m | [ptch:  nja A |y i ®itoong
X ) spectrum clean
septentrlo [uptime: 04 00:17:10 | [t 1104632m  o.000m | [Tracked sats: 19 | ® osus
| | \ \
GNSS > Position
GNSS
#,GPS (Position: 3, Track: 4)
P #,GLONASS (Position: 3, Track: 3)
E % Galleo (Position: 3, Track: 2)
S %.58AS (Position: 0, Track: 4
#BeiDou (Position: 5, Track: 5)
o #Qzss (position: 0, Track: 0)
Position Mode Position Information
Mode @®Static O Rover GNSS Time 2025-01-14 08:26:44
& RTK Latitude N42°30'29.5600"
Longitude E1°31'48.2772"
Ellipsoidal height 1104.632m
S Datum WGS84/ITRS
Reference position Height above MSL (%) 1053.620m
Position mode Fixed
Antenna Information Lnis LR
Main Auxl VDOP . 1.72
Marker to ARP - East | 0.0000jm [ 0.0000jm g;ge}i:g;ge Nl/ :‘
Marker to ARP - North | 0.0000)m [ 0.0000m B ID NA
Marker to ARP - Up 0.0000m [ 0.0000jm Baseline length N/A
Antenna type [AS-ANTSBCALOT NONE ___v][Unknown v] Time System GPS
Serial number |Unknewn | [Unknown ]
Geodetic Datum
Datum
@ Advanced Settings Save current configuration
B to boot configuration.
»
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There are 3 ways to determine the coordinates of the base station.

You can refer to tutorial How to determine the exact position of your base station.

The absolute accuracy of your rover can reach to 1cm.

Example where Fixed position is a good choice: In autonomous vehicle navigation, the
vehicle needs to know its precise location within a global reference frame to navigate
accurately.

Share the base station online, accessible from everywhere with internet access
NTRIP (Networked Transport of RTCM via Internet Protocol) relies on the internet,
allowing correction data to be accessed anywhere with a network connection, unaffected
by terrain or physical obstructions. It supports multiple users simultaneously without
requiring additional hardware or tuning, unlike radio, which is limited by range, requires
line-of-sight, and involves higher initial setup costs.

NTRIP caster is needed as a central server to manage and distribute GNSS correction
data efficiently between a RTK Base Station and multiple Rovers.

The caster uses standard internet protocols (HTTP/HTTPS), allowing Rovers to connect
over diverse network types, such as cellular, Wi-Fi, or Ethernet. This overcomes
challenges like NAT (Network Address Translation) and firewalls that can block direct
connections.

NTRIP Caster
RTCM HTTP RTCM
Stream Stream
RTK Base
Rovers .
Station
NTRIP Client NTRIP Server

Several NTRIP caster services are available in the market, each offering unique features
to cater to diverse user needs. RTK2go and Onocoy are free options, but your base station
will also be accessible to the public.

If you want to access your base station privately and prevent the public from connecting to
it, you can use software like SNIP and BKG that offer secure, private connections. Some
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features may require a paid subscription.
The following are examples of how to share your base station with the most commonly
used NTRIP caster services.
e RTK2GO (recommended for beginners)
A free, community-based NTRIP caster that allows users to publish and access GNSS

correction streams globally. It’s ideal for individuals seeking a cost-effective solution for
real-time positioning.

9. Register using this link. You will be asked to enter your name, e-mail address and
mountpoint. Leave the Message format to Auto Parse and NTRIP Protocol to Use to
NTRIP Revl. Other fields are optional.

Message format (optional)

Auto Parse (default) v

Leave set to 'Auto Parse' if not known. The Caster will auto-parse the data stream and if RTCM
content is found, it will create suitable entries for you. If you are not sending some form of RTCM

messages, please select the format. If your NTRIP Server SW provides a Caster Entry when
connecting, that data will be used.

NTRIP Protocol to Use (required)
@® NTRIPRevl O NTRIP Rev2

10. An automatic e-mail will be sent. You need to reply to the sender to confirm your
registration.

11. A few hours after your reply, you will get another e-mail to confirm that your
mountpoint is available.

12. Now you have the credentials to connect to RTK2go (password and your
mountpoint).

13. Connect the RTK base station to your router with an Ethernet cable.
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14. In the toolbar, go to Communication—>Ethernet. At the Ethernet Interface Mode,
check Power on. In most of the routers automatic IP is used. To work in this way,
select DHCP. If you prefer to set up your local IP manually, you can also do it from

this menu. Press Ok.

»
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15. In the toolbar, go to Corrections—>NTRIP. Choose +New NTRIP server and press

: ) v - o x
4 ridgo.com2101 (SEPT) -Sep X | 4
<« C A Notsecure | 192.1683.1 md=1.80.1 0.106.0.(14.15. Q » &« 0O a2
M Gmail B YouTube @ Maps (@ Wiki [EPS Works] @) ArduSimple All s Tutorials - An e
Receiver Position Status Riogin
[ mosaicX5 sin 3635357 ] [tet: ws2°3030.0871" 0.000m | [Tracked sats: 17 | Arwes @ Intemal
aill Overall ity L
[P Address: 72164538 | [Lom 131493339 _0000m | [Time 20230828 10y | 2l Overll Qualty. @ Losaing
X Ccorections Interf, mitigated
Septentrlﬂ [uptime: 0 00:21:32 | [Hat: 10s2.010m 0.000m | [Temp: 28.00 °C ] ® osums
tections = NTRIP
7~ Ntrip-

!
Ntrip disabled

~NTRIP Setting:
There are currently no NTRIP connections defined.
lew NTRIP server

New NTRIP client

(o]

16. Edit NTRIP Connection as it is on the following image. Set Mode to Server
, Caster to rtk2go.com, Port to 2101, Password and Mount point as you registered

in step7 and NTRIP version to v1. Then press Ok
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17. At the toolbar go to Corrections—>Corrections Output. Select
+New RTCM3 output. Press Ok.
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X Corrections It Interf. mitigated

v
Septentnn‘ [ uptime: od 00:14:50 | [met: 1072.114m 0.000m | | Temp: 4s.00 °C | ® oswa

Corrections > Corrections Output

~Data Stream:

 Differential Corrections Qutput:

There is currently no corrections output defined.
£2 New RTEM2 output [E2]New RTCM3 output €3 New CMR2 output

—# Advanced Settings—

18. Select NTRIP server. Press Next.
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¢~ New RTCMv3 Output———
Select connection type:
 Serial port
CJ USB port
® NTRIP server,
P server
CIP receive (2-way)
1P connection
v
mosaic-X5-3635357 (SEPT) - Ser % | 48 rtk2go.com:2101 x| + = i = 2
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Corrections > Corrections Cutput

r~New RTCMv3 Output———————————
Select connection/port:

[@1imr1: NTRIP to EPSANDO321|tk2go.com
) New NTRIP server connection

[ | "o [QEER corce |

20. Select RTCMv3 Output, and the default selection including MSM4, 1006, 1033 and
1230 is already quite good and compatible with most of the systems. If you have

This document was last modified on 2025/04/11

www.ardusimple.com
Modifications reserved - Data subject to change without notice More information: info@ardusimple.com
© All rights reserved. ArduSimple, 2025

Page 18 of 26


https://www.ardusimple.com/wp-content/uploads/2023/09/share-basestation-to-RTK2go-via-3bshield10.jpg
https://www.ardusimple.com/wp-content/uploads/2023/09/share-basestation-to-RTK2go-via-3bshield11.jpg
https://www.ardusimple.com/user-guide-rtk-base-station/

B )))s User Guide: RTK Base Station

ARDUSIMPLE

special needs you can also set them here. Press Finish and Save configuration.
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~New RTCMv3 Output————"—"

Select messages to output:

T MBMS o e
# MSM4
# MSMs
# MSMé6
# MSM7
RTCM1001
RTCM1002
RTCM1003
RTCM1004
RTCM1005
RTCM1006
RTCM1007
RTCM1008
RTCM1009
RTCMININ

It is not recommended to enable MSM

messages together with messages
1001—1004 and 1009—1012.

(ack JQNER) P ] conce |

000080000000 D

21. You can see it is sending RTCM messages to your mount point on RTK2go. On the
up-right corner of the screen, you can see the green arrow indicating data flow next
to Corrections.
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Corrections > NTRIP

~Ntrip
@ —————————— m.o\r. RTCMy3 (EPSANDO321IRTK2g0.com)
RTK2go.com: EPSANDO321
NTRIP Settings
ID Mode Caster Mount Point
@ NTR2 Server RTK2go.com:2101 EPSANDO32L [& X
/New NTRIP client &~ New NTRIP server

)
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22. You can go to RTK2go.com to check if everything works well. Now you can use any
NTRIP Client to connect to your mountpoint.
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e Built-in NTRIP Caster (advanced users only).
The RTK Base Station has an integrated NTRIP Caster that allows up to 10 simultaneous
rovers with individually configured username and password. But all internet service
providers (ISP) block incoming connections. If your rover attempts to access your base
station’s IP address, it will not be found. To use this mode, you need to know how to open
ports in your ISP’s router.

e Onocoy
Onocoy allows users to share and access GNSS correction data while offering a reward
system that provides crypto incentives for maintaining a well-calibrated and properly
functioning GNSS base station. One of the key advantages of using Onocoy is that it
automatically calibrates the position of your base station within the system, ensuring
excellent pass-by-pass accuracy.
Check our tutorial How to get paid for installing and sharing your base station with Onocoy
for detailed information.

-
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Enable radio link (optional)

The kit does not include a radio, but it is possible to add a radio module to transmit RTCM
corrections via radio. If you are in areas with limited or no internet connectivity, and the
rover has a clear line of sight to the base, you can use a radio to send and receive
corrections.

To enable radio link functionality, you will need to add:

Plugins Plugins Plugins

Radio module Radio module Radio Module
Long Range eXtra Long Medium

(LR) Range (XLR) Range (MR)

Note that Dipole antenna for Long Range and Extra Long radio should be ordered
separately.

Accessories Accessories
Dipole Vehicle Mount

antenna for LR/XLR
LR/XLR radio Antenna

This section provides an integration guide on adding a radio interface to your RTK Base
Station for transmitting RTCM corrections via radio.

23. Pull the outer edge outward to open the box.
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24. Use a knife or screwdriver to remove the pre-cut hole.

25. Mount the radio module on the XBEE-Socket and connect the radio antenna.
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26. Close the box and connect your RTK Base station to a PC via USB.

27. At Septentrio web interface, go to Corrections—>Corrections Output—>+New
RTCMV3 output.
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1 comections I spectrum dean
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2 com2 (In:CMD 0.42 kBfs,0ut:CMD 0.58 k..
& =
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EPSANDO0321|rtk2go.com
New RTCM2 output New CMR2 output
& Advanced Settings
»
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28. Choose Serial port—>COM2.The default selection including MSM4, 1006, 1033 and
1230 is already quite good and compatible with most of the systems. If you have
special needs, you can also set them here. Press Finish and Save configuration.

29. The correction data will be sent through radio. Your rover can receive RTCM
correction via radio.
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Related tutorials

How to determine the exact position of your base station with simpleRTK3B Pro
How to configure simpleRTK3B Pro as static base station

How to share your triple-band Septentrio base station with RTK2go via Septentrio
Native Ethernet

How to get paid for installing and sharing your base station with Onocoy
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w -
Antennas Antennas Plugins Plugins Plugins
Calibrated Budget Radio module Radio module Radio Module
Survey GNSS Survey Long Range eXtra Long Medium
Tripleband +  Tripleband (LR) Range (XLR) Range (MR)
L-band GNSS
antenna Antenna
(IP67) (IP66)
b b o
|
//:!\\
/ \
SN
Accessories Accessories Accessories Accessories
Magnetic Pole for Tripod for Dipole
Stand for survey GNSS surveying antenna for
Survey GNSS antenna pole LR/XLR radio
Antenna
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