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Product overview

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

This product is compatible with, but does not include, a triple-band GNSS antenna, which
is required for operation.

Initial configuration must be performed using a Windows computer. Once configured, the
station can be accessed from other operating systems. Please contact us if you do not
have access to a Windows computer for the setup.
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Package

User Guide: RTK Base Station

The RTK Base Station includes the following components:

e RTK Base Station.
e USB to USB-C cable.

RTK Bage Station
Q) Quantity: 1

(100) Date Code: NIT
{17) Lot Code: NIT

A8 VECE Beug
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Get started

Step A: Connect the receiver to a PC

IMPORTANT: This Base Station kit uses a traditional RTK module and is designed for
outdoor use only. It will not function properly if placed indoors near a window.

1. Screw the GNSS antenna onto the receiver module’s antenna connector by hand; do
not use any tools. Connect the RTK Base Station to your PC using the provided USB
to USB-C cable.

Note on Initial Setup: When you first connect the device to a PC, it may not be
recognized. You will instead see a new hard drive appear on your computer. Open this
drive and install the provided Septentrio driver. Once the installation is complete,
disconnect and reconnect the USB cable. Your PC should now correctly recognize the
receiver.

driver * ar - o X
“~ T C D » - |CD Drive (E) Septentrio Drivers >  driver Search driver
Tl Sort = View e (D Preview
.dropbox.cache Name = Date modified Type
> @ Marketing L& USB_driver_3_0_2_Installer 11/30/2023 12:00 PM Applicatio
& Marketing EPS Works
» g Temporal
~ [ This PC
> e Local Disk (C3)
»  wem DriverCD (D)
CD Drive (E:) Septentrie Drivers
W CD Drive (E:)} Septentrio Drivers
driver
> B Metwork
v G Linux
_ Ubuntu
1item IEI O

2. Open a web browser and input the address http://192.168.3.1 to go to the Septentrio
web interface. (192.168.3.1 is not the actual IP address of the RTK Base Station, just
a virtual website accessed over the USB connection; you will learn how to activate
and check your base station’s IP address in a later section). The first time you
connect to the web interface you might be asked to create and new user. Input your
new User Name and Password, and the Septentrio Factory User Name RxAdmin
and Password S3pt3ntrl10.
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You need to log in to be able to use the receiver web interface.
Mo users with User access level exist, so please create one:
New User Name | ardusimple |
New Password | Ardusimple123 |
Confirm Password | Ardusimple123 |
See the Login command in the manual for the following values:
Factory User Name | RxAdmin |
Factory Password | S3pt3ntr10 |
E3
k 4

3. The web interface will open and show the general status of your Septentrio receiver
module. You can use this interface to configure and monitor the internal RTK

w mosaic-X5-3666952 (SEPT) - < X + _ o »
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4. L5 is disabled by default on the Septentrio mosaic-X5. Therefore, to enable it,
navigate through the menu as follows:
Menu Bar ? Admin ? Expert Control ? Control Panel ? Navigation ? Advanced
User Settings ? Tracking ? Signal Tracking.
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Expand all satellite signal groups and select all bands.
Click OK and save configuration.

Advanced User Settings —

~Signal Tracking

= GPS
GPSLICA
GPSLIPY
GPSL2PY
GPSL2C
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Step B: Configure the receiver as a static Base Station
To configure a base station, you can set its coordinates in two ways:

Auto
Geodetic
Auto

When the Base Station’s coordinates are unknown, you can configure the receiver for
automatic positioning. After collecting data for a specified period of time, it will calculate an
average value to use as the base station coordinates (similar to the Survey-in mode of u-
blox receivers).

The absolute accuracy for your Rover using this method will be approximately 1-2 meters,
while the relative accuracy can reach 1 centimeter.

Use Case for Auto Mode: In land surveying, accurately measuring the distance between
two ground points is often more critical than knowing their absolute global positions.

Configuration Steps:
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5. In the web interface, navigate to GNSS ? Position.

Set Mode to Static.
Set Reference position to Auto.

6. If using a Calibrated Survey GNSS Tripleband + L-band antenna (IP67), such as the
AS-ANT3BCALDO1, select it from the Antenna type menu. This will automatically
upload the corresponding antenna Calibration file.

7. Press Ok and Save Configuration.

8. Within a few minutes, the Position Mode should change to Fixed.
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Latitude N42°30'29.5600"
Longitude E1°31'48.2772"
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L] Sk Correction age N/A
Marker to ARP - East 0.0000 jm 0.0000m =
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Marker to ARP - Up 0.0000/m I 0.0000jm Baseline length N/A
Antenna type [AS-ANTSBCALOT NONE___ v][Unknown v] Time System GPS
Serial number |Unknown [ |unknown ]
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Geodetic

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.

Step C: Share the base station online, accessible from anywhere with an internet
access

You can make your Base Station’s RTK corrections available to anyone with an internet
connection by adding it to an NTRIP service.
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NTRIP (Networked Transport of RTCM via Internet Protocol) uses the internet to make
correction data accessible from anywhere with a network connection, unaffected by terrain
or physical obstructions. It supports multiple users simultaneously without requiring
additional hardware or complex tuning. In contrast, traditional radio links are limited by
range, require a clear line-of-sight, and involve higher initial setup costs.

NTRIP caster acts as a central server, efficiently managing and distributing GNSS
correction data between an RTK Base Station and multiple rovers.

The caster uses standard internet protocols (HTTP/HTTPS), enabling rovers to connect
over diverse networks, including cellular, Wi-Fi, or Ethernet. This approach overcomes

common network challenges like NAT (Network Address Translation) and firewalls that
can block direct peer-to-peer connections.

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

Several NTRIP caster services are available, each offering unique features to meet
diverse needs. Services like RTK2go and Onocoy are free, but they make your base
station publicly accessible.

To maintain privacy and restrict access to your base station, you can use software such
as SNIP and BKG, which provide secure, private connections. Note that some advanced
features may require a paid subscription.

The following examples demonstrate how to share your base station with some of the
most commonly used NTRIP caster services.
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RTK2GO (recommended for beginners)

RTK2go is a free, community-based NTRIP caster that enables users to publish and

access GNSS correction streams globally. It is an ideal, cost-effective solution for real-time
positioning.

9. Register using this link. You will be prompted to enter your name, email address, and
a mountpoint. Leave Message format set to Auto Parse and NTRIP Protocol set to
NTRIP Revl. All 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 email will be sent. You must reply to the sender to confirm your
registration.

11. A few hours after your reply, you will receive another email confirming that your
mountpoint is active.

12. You now have the credentials (your mountpoint and password) to connect to
RTK2go.

13. Connect the RTK base station to your router using an Ethernet cable.
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14. In the toolbar, navigate to Communication ? Ethernet. For the Ethernet Interface
Mode, ensure Power on is checked. Most routers use an automatic IP configuration
by default. To work with this standard setting, select DHCP from the menu. If you
prefer to assign a static IP address manually, you can also configure this within the
same menu.

Once configured, press OK.
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15. In the toolbar, navigate to Corrections ? NTRIP. Select +New NTRIP Server and
click OK.

w = @ 5
9 nk2go.com:2101 x ¥ mosaic-X3-3635357 (SEPT) -Sep X +
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‘ 55 ‘ mmunicatios Corrections NMEA/SBF Oul ‘ ‘
Corractions > NTRIP NTRIP
~Nirip 1 \
ﬁ Ntrip disabled

NTRIP Setting:
There are currently no NTRIP connections defined.
New NTRIP clientmew NTRIP server

(-]

16. Configure the NTRIP connection as shown in the following image:
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e Mode: Server

Caster: rtk2go.com

Port: 2101

Password: (Enter your registered password at step 7)
Mount Point: (Enter your registered mount point at step 7)
NTRIP Version: v1

Then, click OK and Save Configuration.

S5 K536 v - o x
2 c Afser7emd=180.1.00_1.80.2.00_1.20.106.0414.15,16,17)_120.126.0(1415.16.17_120 460.01415.. @ 12 % [ & i
™ Gmail @B Y orks] @) ArduSimple Al &= Tutorisls - ArduSim., & Dashboard < ArduSi.. % Log In« ArduSimele. »
Receiver Position Status Alogin

[ mosaicxs s/ 3635357 | [et: waz=a0302401" e.000m | [ Tacked sats: 12 ] Ared @ ntemsl

[1p address: | [Lon:Ervsra03831 o.0oom | [Time: 202308 30 oBi09iss | O - B Eomes

X corections 1t Interference!
septentrio [uotime: 0d v:21:52 ] [Hot so74tem  0.000m | [Tems: 4400 °c | @ osumn

Corrections > NTRIP

~Ntrip

!
ﬂ Ntrip disabled

-~ Edit NTRIP Connection

Mode Server v
O Internal caster

R rk2go.com

Port 2101

User name

Password O

Mount point EPSAND0321 |

NTRIP version vl ~

Security JUse TLS/SSL

Caster Authentication
Caster Fingerprint

I L)

17. In the toolbar, navigate to Corrections ? Corrections Output. Select +New RTCM3
Output and click OK.
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‘Communication Corrections NMEA/SBF Out

Corractions > Corrections Output

Data Streams

 Differential Corrections Qutput:

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

—® Advanced Settings—

=

i,

18. Select NTRIP server. Press Next.

. _ ™ = o x
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Communication Corrections

Corrections = Corrections Output

~New RTCMv3 Qutput

Select connection type:
© Serial port

£ USB pord

@® NTRIP server|

1P server

O 1IP receive (2-way)
1P connection

COE,e

19. Choose NTRIP to mount point|rtk2go.com.
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~New RTCMv3 Output—————

Select connection/port:

[@hr1: NTRIP to EPSANDO321] th2go.com
) New NTRIP server connection

] oo

20. Select RTCM v3 Output. The default selection (including MSM4, 1006, 1033, and
1230) is generally optimal and compatible with most systems. You can customize
these settings here if you have specific requirements. Click Finish and Save

Configuration.
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~New RTCMv3 Output—————
Select messages to output:
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RTCM1002 a
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RTCM1004 m}
RTCM1005 (
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It is not recommended to enable MSM
messages together with messages
1001—1604 and 1009—1012.
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21. You can now see that it is sending RTCM messages to your mount point on RTK2go.
In the upper-right corner of the screen, you will see a green arrow indicating an
active data flow next to Corrections.
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~ NTRIP Setting:

ID Mode Caster Mount Point
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£ New NTRIP client 3 New NTRIP server

22. To verify that everything is working correctly, you can visit rtk2go.com. You can now
use any NTRIP client to connect to your mount point.

. b = El X
4% rtk2go.com:2101 x ¥ mosaic-X5-3635357 (SEPT) -Ser X | <
“ C A Notsecure | rtk2go.com:2101 2 % O & :
|
| B YouTube @ Maps 2% Wiki [EPS Works] @) ArduSimple All a8 Tutorials - ArduSim... A= Dashboard « ArduSi.. »

.

STR;Enguri_NTRIP;Enguri Dam;RTCM 3.2; :1004(1),1006(1),1008(10),1012(1), 1813(10) ,1033(18),1230(18) ; 2;GPS+GLO; SNIP; GEO; 42. ?6 42.04;1;0;sNTRIP; none ;B;N; 2480; *
STR; ENIWA-K-F9P; Eniwa; RTCH 3.2;1005(1),1677(1),1897(1),1127(1) ; ; GPS+GAL+BDS5; SNIP; IPN;42,94;141.64;1;8; sNTRIP;none;B;N;@;

STR;Enschede SHG;Enschede;RTCH 3.2;1885(1),1877(1),1087(1),1897(1),1127(1),1238(1); 2; GPS+GLO+GAL+BOS ; SNIP;NLD;52.22;6.85;1;0; sNTRIP; none; B;N;7480;
STR;EPCWID-CanutillojCanutillo, TX;RTCM 3.2;1005(10),1674(1),1@84(1),1094(1),1230(10);2;GPS+GLO+GAL; SNIP;USA;31.92;-106.60;1;0; SNTRIP; none;B;N;3360;
STR;EPCHID-CLint2; AustinsRTCH 3.2;1005( 19},19?4(1) 1084(1),1094(1),1124(1),1230(10) ; 2; GPS4GLO+GAL+EDS SNIP;USA; 31.59; -106. 2331503 SNTRIP; none ;8513 4240,

STR; Epcsum cllnr_ Clint : : i

WP e Ry A L —— F Ry g e e YR Y w e e s e

vy

;ER_Agropolis_1;Va & Y * 5
Si‘R,ER Operations_1;;RTCH 3.2; 1386(1 1963{1),1833!1],1675{1) 1a55’1] 1.695{1 »1125(1), 1238’1} 2 GP5+GLO+GAL+BDS SNIP;NLD;52.42;8.39;1;0; sNTRIP none;B;N;31
STR;ER_Pollybell 1;Gringley on the Hill, Doncaster;RTCM 3.2;1006(1),1008(1),1033(1),1075(1),1885(1),1095(1),1125(1),1230(1);2;GP5+GLO+GAL+BDS; SNIP;GBR;53.
STR;ESGI;Alingsas;RTCM 3.3;18@‘(1),18@6(3{!),1812(1)J1819{2},187?(1},[83?{1];189?[1),118?{1),1238(36);2;GPS+GLD+GAL+SBS;SNIP;SI.-EE;S?SS;lZ‘5?;1;B;sNTRIP;nur
5TR;Espejo;Chinchon, Madrid;RTCHM 3.2;1005(1),1877(1),1687(1),12306(10);2;GP5+GLO;5NIP;ESP;48.14;-3.42;1;0;<NTRIP;none;B;N;4988;

STR;Farma;Hajowniki;RTCHM 3.2;1804(1),1085(10),1007(30),1012(1),1633(60),1875(1),1085(1),1005(1),1125(1),1238(5);2;GPS+GLO+GAL+BDS ; SNIP;POL;5@.83;23.44;1;¢
STR; FARMASAK ;Belgrade; RTCM 3.2;1005(31),1074(1),1084(1),1094(1);2;GPS+GLO+GAL ; SNIP;SRE;45.16;28.45;1;@; sNTRIP;none;B;N; 3820;
STR;FarmTheory-CarseHall;Limavady, UK;RTCM 3.2;1005(30),1077(1),1087(1),1097(1),1127(1),1230(30);1;6P5+GLO+GAL+BDS;SNIP;GBR;55.07;-7.01;1;0; sNTRIP;none;B;
STR;fasanvl;Huddinge;RTCH 3.2;1005(1),1874(1),1084(1),1094(1),1230(1);2;GPS+GLO+GAL ;SNIP; SWE;59.27;17.95;1;0; sNTRIP;none;B;N;4520;

STR;FAVMAP; ;RTCM 3.2;1005(1),16874(1),1077(1),1084(1),1887(1),1094(1),1097(1),1124(1),1127(1),1238(1); 2;GPS+GLO+GAL+BDS ; SNIP;CAN;45.26;-74.868;1;0; sNTRIP;nc
STR;ferme;Aiseau;RTCM 3.2;1005(5),1077(1),1097(1);2;GP5+GAL ;SNIP;BEL;50.408;4.56;1;0;sNTRIP;none;B;N;4300;

STR;FFHV;Stara Pazova;RTCM 3.2;1005(30),1074(1),1084(1),1094(1);2; GPS+GLO+GAL ; SNIP; SRB;44.99;208.17;1;0; SNTRIP;none;B;N; 318@;

CTR L ERhAslIASAL AT 3 7.1AREAIY TAASTL AATAFIY TATIATL ARSI 1ASTATL AARACAY TAATAIY 1994788 119790 TA3AAN AN (A1 AEA T TBNE ERTRL I3 SE.137 AT

1

Built-in NTRIP Caster (advanced users only).

This document was last modified on 2026/01/29 www.ardusimple.com
Modifications reserved - Data subject to change without notice More information: info@ardusimple.com
© All rights reserved. ArduSimple, 2026 Page 15 of 28


https://www.ardusimple.com/wp-content/uploads/2023/04/share-basestation-to-RTK2go-via-3bshield7.jpg
http://rtk2go.com/
https://www.ardusimple.com/wp-content/uploads/2023/09/share-basestation-to-RTK2go-via-3bshield.jpg
https://www.ardusimple.com/user-guide-rtk-base-station/

A)))S User Guide: RTK Base Station

ARDUSIMPLE

The RTK Base Station includes an integrated NTRIP Caster that supports up to 10
simultaneous rovers, each with an individually configured username and password.

However, most internet service providers (ISPs) block incoming connections by default.
Consequently, if a rover attempts to connect directly to your base station’s public IP
address, the connection will fail.

To use this mode, you must configure your ISP’s router to open the necessary ports.

Onocoy

Onocoy is a platform that enables users to share and access GNSS correction data. It
features a reward system that provides cryptocurrency incentives for maintaining a well-
calibrated and reliable base station. A key advantage is that Onocoy automatically
calibrates your base station’s position within its network, ensuring excellent pass-to-pass
accuracy.

For a detailed setup guide, please refer to our tutorial: How to get paid for installing and
sharing your base station with Onocoy.

Step D: Enable radio link (optional)

The kit does not include a radio module, but one can be added to transmit RTCM
corrections wirelessly. If you are operating in an area with limited or no internet
connectivity and the rover maintains a clear line of sight to the Base Station, a radio link is
an effective solution for sending and receiving correction data.

To enable the radio link functionality, you will need to add one of the following
components.

Plugins Plugins Plugins

Radio module Radio module Radio Module
Long Range eXtra Long Medium

(LR) Range (XLR) Range (MR)

Please note that the dipole antenna for the Long Range and Extra Long Range radio
modules must be ordered separately.
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Accessories Accessories
Dipole Vehicle Mount

antenna for LR/XLR
LR/XLR radio Antenna

This section provides an integration guide for adding a radio interface to your RTK Base
Station to transmit RTCM corrections over a radio link.

23. To open the case, pull the outer edge outward.

24. Use a knife or screwdriver to remove the cover from the pre-cut hole.
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25. Mount the radio module on the XBEE Socket and connect the radio antenna.

26. Close the case and connect your RTK Base Station to a PC via USB.
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27. In the Septentrio web interface, navigate to Corrections ? Corrections Output and

create a +New RTCM v3 Output.
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New RTCM2 output New RTCM3 output| New CMR2 output

® Advanced Settings

)

4% COM2 (In:CMD 0.42 kB/s,0ut:CMD 0.59 k..

<P —
T ': H NTRI (Out:RTCMY3 0.32 kB/s)

RTCMv3 1074, 1084, 1094, 1124, 1006, 1033, 1230 17 X

3

28. Select Serial Port ? COM2. The default message selection (MSM4, 1006, 1033, and
1230) is robust and compatible with most systems. Adjust these settings here if you

have specific requirements.

29. Click Finish and Save Configuration. Your rover can now receive the RTCM

corrections over this radio link.
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Hardware

The hookup guide in this section provides a detailed description of each hardware
component and its function.

Power

J JOS—

The RTK Base Station can be powered from two different sources:

e USB-C port

e Pixhawk connector
Only one power source is required, but both can be connected simultaneously without risk.
Power Supply Requirements:

e Use only high-quality USB-C cables no longer than 1 meter.
e If connected via a low-power USB hub or a PC with low-power USB ports, the
Pixhawk connector must also be connected to a wall outlet or a high-capacity

battery.
GNSS Antenna
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The RTK Base Station does not include, but requires a high-quality GPS/GNSS triple band
(L1/L2/L5) antenna. In order to get the best performance we recommend using one of our
triple band antennas, as the Budget Survey Tripleband GNSS Antenna (IP66).

The board is compatible with both active antennas (maximum output is 150mA @ 3.3V)
and passive antennas.

Installation Notes:

e Always connect the antenna before powering the board. This is very important
as some board components could overheat if no antenna is connected.

e Screw the antenna to the SMA connector by hand, never use any tools. You
could break the connectors if too much force is applied.

e Install the antenna with the clearest possible view of the sky. Use it outdoors
and as far as possible from surrounding buildings, mountains, ...

e For best results, install the antenna on top of a metallic flat plate of at least
20cm side lenght (e.g. a car top surface).

e Ensure the antenna is mounted on a stable pole, magnetic base, or structure
capable of withstanding heavy winds.

For more information on how antenna installation impacts performance, follow our
GPS/GNSS antenna installation guide and video.

Interfaces
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The following section explains the RTK Base Station’s interfaces in detail.

USB-C connector

This USB-C connector is used for the initial configuration of the Base Station.
Its functions include:

e Configuring the Base Station when connected to a PC.
e Powering the Base Station from a power bank or PC.

Ethernet connector
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Use this Ethernet connector to connect the receiver to a router. This provides internet
access to the Base Station and, once configured, allows you to monitor and configure it

from a remote computer.

Pixhawk connector

www.ardusimple.com

More information: info@ardusimple.com
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Description

Voltage input 3.3V

RX3 IOREF level

TX3 IOREF level

Inverted timepulse out 3.3V level
Event input for timestamp 3.3V level
Ground

User Guide: RTK Base Station

A A A A ‘?.-"h
EERRRN. ]
kil P

i RS n-| ;

o AR SRRy, N

A A |

Name

VIN
RX3
TX3
TPS

EVT
GND

This connector is a standard JST GH 6-pin connector. If you will be connecting the
receiver 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/
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This connector also has a serial port (Serial Port 3 @ 3.3V TTL) that can be used to output
correction data.

??WARNING: Do not connect RS232 cables to this connector, as it might burn the base
station board. If in doubt you can always contact us.

LEDs

POWER NORTK PVT

There are three status LEDs:
e POWER: llluminates when the receiver is powered on.
e PVT: llluminates when sufficient satellite data is available to calculate a position.
e NORTK: Blinking indicates that correction data is being received, while solid red
indicates that the unit is in Base Station mode.

Onboard datalogging (MicroSD card)
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Insert a microSD card (not included in the package) here for data logging, and configure its
parameters via the Septentrio’s web interface. This function allows you to continuously log
GNSS data for monitoring purposes or as a fallback in case of real-time RTK correction

data interruptions.

For detailed steps, see the tutorial: How to generate RINEX files with simpleRTK3B Pro.
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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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Accessories

Antennas Antennas Plugins Plugins Plugins
Calibrated Budget Radio module Radio module Radio Module
Survey Survey Long Range eXtra Long Medium
Tripleband Tripleband (LR) Range (XLR) Range (MR)
GNSS GNSS

Antenna Antenna

/
/

\
\I

Accessories Accessories Accessories Accessories Accessories
Magnetic 4 Section Pole for Tripod for Dipole
Stand for Pole for survey GNSS surveying antenna for
Survey GNSS survey GNSS antenna pole LR/XLR radio
Antenna antenna
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