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1 Introduction

Ce

AsteRx-U receivers carry the CE mark and are as such compliant with the
2014/53/EU - Radio Equipment Directive (RED), 2011/65/EU - Restriction
of Hazardous Substances (RoHS) Directive and 93/68/EC - CE-marking
Directive.

With regards to EMC, the AsteRx-U receiver is declared as class A, suitable
for residential or business environment. In a domestic environment this
product may cause radio interference in which case the user may be
required to take adequate measures.

The AsteRx-U receivers are compliant with the latest WEEE,
RoHS and REACH directives. For more information see
www.septentrio.com/en/environmental-compliance.
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Statement 1: The power supply provided by Septentrio (if any) should not
be replaced by another. If you are using the receiver with your own power
supply, it must have a double isolated construction and must match the
specifications of the provided power supply.

Statement 2: Ultimate disposal of this product should be handled
according to all national laws and regulations.

Statement 3: The equipment and all the accessories included with this
product may only be used according to the specifications in the delivered
release note, manual or other documents delivered with the receiver.

Statement 4: The device should be installed in a restricted access area and
used by skilled or instructed personel.

> B B B

For first-line support please contact your AsteRx-U dealer. Further information can be found
on our website or by contacting Septentrio Technical Support.

@ http://www.septentrio.com

Europe

Septentrio NV Phone: +32 16 300 800
Greenhill Campus Fax: +32 16 221 640
Interleuvenlaan 15i, sales@septentrio.com
3001 Leuven,

Belgium

North and South America

Septentrio Inc. Phone: +1 310 541 8139
23848 Hawthorne Blvd. sales@septentrio.com
Suite 200,

Torrance, CA 90505
USA
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Asia-Pacific

Septentrio Phone: +86 186 163 10 905
Room 401, Tower B, Shanghai Digital .

sales.cn@septentrio.com
Industry Park

1018 Dong Sanligiao Rd,
Pudong District,
Shanghai, 200135
China
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2 AsteRx-U overview

The AsteRx-U provides multi-frequency, multi-constellation GNSS positioning capability
together with GNSS Heading, L-Band positioning and wireless communications within a
rugged IP67 housing for the broadest range of applications. Use any smartphone, tablet or
computer to operate the AsteRx-U without any special configuration software via the built-in
webserver accessible via WiFi, Ethernet or USB connection.

* 544 channels for tracking all known and future signals from GPS, GLONASS, GALILEO,
BEIDOU, IRNSS, QZSS and SBAS on both antennas

* Precise and robust heading calculation

« cm-level (RTK) and sub dm-level (PPP) position accuracy

* Dual L-Band channel robust against INMARSAT uplink interference

* L-band dual-beam tracking with automatic selection for increased availability of PPP
corrections in difficult circumstances

+ Septentrio GNSS+ algorithms for robust industrial performance

* Integrated cellular modem, Bluetooth, WiFi and optional UHF radio

* 544 hardware channels for simultaneous tracking of all visible satellite signals

« Supported signals: GPS (L1, L2, L5), GLONASS (L1, L2, L3), GALILEO (E5ab, AltBoc,
E6), BEIDOU (B1, B2, B3), IRNSS (L5), QZSS (L1, L2, L5) (Galileo, Beidou and IRNSS are
optional features)

« All-in-view SBAS (EGNOS, WAAS, GAGAN, MSAS, SDCM) (incl. L5 tracking)

+ 100 Hz Raw data output (code, carrier, navigation data) (optional feature)

+ 50 Hz SBAS, DGNSS, PPP and RTK positioning

* A Posteriori Multipath Estimator Technique (APME+), including code and phase
multipath mitigation

+ AIM+ interference unit mitigates against wide and narrow-band interference

+ IONO+ Advanced scintillation mitigation

+ RAIM

+ Differential GNSS (base station and rover)

+ Real Time Kinematic (base and rover) (base is an optional feature)

« SECORX and VERIPOS services (optional feature, activation required)

* Moving base positioning (optional feature)

+ 8 GB Internal Memory
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GNSS positioning accuracy

Standalone
SBAS

DGPS
SECORX-D
SECORX-C
APEX
ULTRA

RTK performance
Horizontal accuracy
Vertical accuracy
Average time to fix

Velocity accuracy

0.03m/s

Attitude accuracy

antenna separation
Tm
5m

Connectivity

Horizontal Vertical
1.2m 1.9m
0.6m 0.8 m
0.3m 0.7m

6cm 9cm
4cm 6cm
6cm 9cm
6 cm 9cm

0.6 cm + 0.5 ppm
1cm+ 1 ppm
7s

Heading Pitch\Roll

0.15° 0.25°
0.03° 0.05°

* 3 hi-speed serial ports (RS232)
+ Ethernet port (TCP/IP and UDP)
+ Full speed USB (host and device)

« 2 Event markers

+ XPPS output (max. 100 Hz)

* Integrated Bluetooth (2.1 + EDR/4.0)
* Integrated WiFi (802.11 b/g/n)

* Integrated UHF (406-470 MHz) (AsteRx-U UHF and MARINE variants only)
+ Connector for separate L-Band antenna (AsteRx-U MARINE variant only)

* Integrated Quadband Cellular Modem (EDGE, 2G, 3G, 3.5G, 4G)

Cellular Modem

EU4G

Regional Operation

North America

EMEA
APAC

Japan

v’
v’

2.1. ASTERX-U KEY FEATURES

NA4G

v’
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Technology
4G LTE

3G UMTS
2G GSM

Size:
Weight:

Input voltage:

Power consumption:

Temperature Range:

Ingress Protection:
Humidity

Dust

Shock

Vibration

2.1. ASTERX-U KEY FEATURES

EU4G NA4G

1,3,57,8,20 2,4,5,7,17

850, 900, 1900, 2100 850, 900, 1700, 1900, 2100
Quad-band Quad-band

164 x 157 x 54 mm
1.5 kg

9-36 VDC
8 W typical

-30 to +60 °C (operational)
-40 to +75 °C (storage)

IP67

MIL-STD810G, Method 507.5, Procedure |
MIL-STD-810G, Method 510.5, Procedure |
MIL-STD-810G, Method 516.6, Procedure I/II
MIL-STD-810G, Method 514.6, Procedure |
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The AsteRx-U is available in three variants:

Variant Main features
(Part number)

* Integrated cellular modem (no-cell version available)

'(251'[8?2(# + Integrated WiFi modem

* Integrated Bluetooth modem

* Integrated cellular modem (no-cell version available)
AsteRx-U UHF * Integrated WiFi modem
(410119) * Integrated Bluetooth modem

* Integrated UHF radio with front-panel connector

* Integrated cellular modem (no-cell version available)

* Integrated WiFi modem

* Integrated Bluetooth modem

* Integrated UHF radio with front-panel connector

+ Rear-panel connector for dedicated L-Band antenna

+ Dedicated L-Band antenna connector robust against
Inmarsat and Iridium uplink interference

AsteRx-U MARINE
(410120)
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2.3 AsteRx-U design

2.3.1 Front panel

The front-panel layout of the AsteRx-U with attached Bluetooth/WiFi and Cellular antennas
is shown in Figure 2-1.

SIM card Bluetooth Status LEDs
slot / Wi-Fi
antenna

UHF radio
antenna

Cellular antennas

* Bluetooth
"{-"‘ Wi-Fi
Logging

Differential
DIFF Corrections

+ PVT available

('A']' UHF radio

o Power

Figure 2-1: AsteRx-U front-panel layout
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LED Icon Behaviour

Off: Bluetooth disabled

bi On: Bluetooth connected
ue Blinking slowly: Not connected but discoverable

Off: WiFi disabled
On: Access-point mode or client mode
green N Blinking slowly: Establishing a connection in client mode
o Blinking quickly: Error, not connected

Off: Not logging

On: Logging active, disk is mounted
green — Blinking slowly: Logging active, disk-space is low
Blinking quickly: Disk is full or not mounted

Off: No reception of correction data
green  DIFF Blinking: Blinks on reception of correction data

Off: No PVT available

green —I— On: PVT available

Off: UHF radio modem disabled
On: UHF radio modem in search mode

green (‘A’) Blinking slowly: Data package sent/received
Blinking quickly: UHF radio modem in set-up mode

Off: Receiver is powered off
green ( | ’ On: Receiver is powered on
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2.3.3 Rear panel

Figure 2-2 shows the layout of the rear-panel connectors on the AsteRx-U. The PIN
assigments for each socket can be found in the Appendix.

Main GNSS Auxiliary GNSS PPS/GPO Event/GP1 com 2
antenna antenna (5-Pin) (7-Pin) (4-Pin) (9-Pin)
L-Band Ethernet/USB comi/coms/
antenna (16-Pin) USB Host

(14-Pin)

Figure 2-2: AsteRx-U rear-panel layout

2.3.4 SIM card slot

The SIM card can be inserted into the slot in the front panel of the AsteRx-U as shown in
Figure 2-3.

Important: Only insert or remove the SIM card while the unit is powered down.

Note: Please take care when closing the SIM card lid again and ensure the gasket is intact
and properly seated and that the SIM card door is tightened with a torque force of 1 Nm to
ensure the unit's IP rating remains.

SIM card
slot

Figure 2-3: SIM card slot on the AsteRx-U

;"\
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2.3.5 Mounting brackets

The AsteRx-U is supplied with mounting brackets which can be fitted to the unit as shown in
Figure 2-4.

Figure 2-4: Mounting brackets fitted to the AsteRx-U

2.3.6 Internal memory

The AsteRx-U has an 8 GB Memory for internal data logging. Data can be logged in SBF or
NMEA format and may be retrieved via the logging tab of the web interface.
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2.4 Shipping case contents
2.4.1 Supplied as standard

The following items with their part numbers are supplied as standard with the AsteRx-U.

AsteRx-U receiver
including

Wi-Fi/Bluetooth antenna
(202163)

Cellular antenna (202162)
and high performance
cellular antennas (215170)

Power cable USB/Ethernet COM 2 Cable
(open ended) combined cable (201954)
(201863) (201956)

Mounting brackets
(201929)

Note that there are two sets of cellular antennas included with your AsteRx-U product: one
o high performance antenna which is recommended to be used when operating in 4G and one
standard antenna.

‘e
-
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The following items with their part numbers can be optionally purchased for use with the
AsteRx-U.
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3 Quick start

This section details how to power-up, connect to and communicate with the AsteRx-U. The
AsteRx-U has an on-board web interface which the user can connect to in three ways:
Ethernet, USB or WiFi. The AsteRx-U is fully configurable using the web interface. Please
note that older versions of certain browsers may not display the web interface properly.

Using the supplied open-ended power cable, the receiver can be powered by applying 6
to 36 V via the power-in wire. The receiver can also be powered using the power adapter
(optionally available). The power socket is indicated in Figure 3-1.

Figure 3-1: Rear panel power socket

The AsteRx-U does not have a power button' and the unit will power up automatically
when power is applied. In case the AsteRx-U is on when a power outage occurs, the unit
will automatically boot up when power is restored. When the unit is powered initially, the
front-panel LEDs will follow a boot sequence pattern.

! Older versions of the AsteRx-U do feature a power button on the front panel next to the cell antenna. It

may be necessary to press this button to power up the receiver after power is applied. If the AsteRx-U loses
power while the power button is on, then it will automatically boot up when power is restored.
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3.2 Connecting an antenna

The rear panel of the AsteRx-U has two TNC connectors for GNSS antennas: one for the main
antenna and one for an auxiliary antenna for heading applications. The AsteRx-U MARINE
has an additional TNC connector for a dedicated L-Band antenna. To get started, connect
an antenna via an antenna cable to the main antenna connector of the AsteRx-U indicated
in Figure 3-2. An overview of the antenna’s which are directly compatible with the receiver
can be obtained using the IstAntennalnfo command. For more information regarding these
and other commands, please refer to the Firmware Reference Guide.

Figure 3-2: Rear-panel main antenna connector

3.3 Connecting to the AsteRx-U via the Web
Interface

You can connect to the receiver on any device that supports a web browser using the
receiver’s on board Web Interface. The connection can be made using either USB, Ethernet
or WiFi. The following sections describe each of the connection methods.

3.3.1 Using the USB cable

Connect the combined USB/Ethernet cable to the connector labelled 'ETH USB’ on the rear
panel of the AsteRx-U and indicated in Figure 3-3.

PPS ' EVENT .
Jjoeo 6Pl ( e
)

¢ g

Figure 3-3: Rear panel USB and Ethernet socket

The first time that the USB cable is connected to a device, you may be prompted to allow
installation of drivers which can take several minutes. When the drivers have been installed,
it is recommended to unplug then re-plug in the USB cable on your device to fully activate
the drivers.
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When the drivers have been correctly installed, the USB connection will appear as a

removable storage device as shown in Figure 3-4.

[E=5EER 5

r ¥ n - - R |
Lot ‘ » Computer » v|€,|| Search Computer 2
» g~ 0 e

Organize = Eject Properties System properties Uninstall er change a program

“ 4 Hard Disk Drives (1)

»{ Favorites
B Desktop i | 779, 05Disk (C:)
& Downloads 7 1 - L
390 GB free of 465 GB E

2

= Recent Places —

4 Devices with Removable Storage (2)

i Libraries &4 CD Drive (E:) AsteRx-U Drivers
[ Documents = DVD RW Drive (D:)

: = 384 KB free of 3,43 MB

J‘ Music o |

CD Drive (E:) AsteRx-U Drivers Space used: ———— | Total size: 343 MB
Space free: 384 KB File system: FAT

CD Drive

Figure 3-4: Screenshot showing USB connection after driver installation

The USB connection on the AsteRx-U functions as network adapter and the DHCP server
running on the receiver will always assign the AsteRx-U the IP address 192.168.3.1.

To connect to the AsteRx-U, you can then simply open a web browser using the IP address

192.168.3.1 as shown in Figure 3-5.

[all=]=] = |

AsteRx-U-3011881 (SEFT X N\

¢ - C 0O |0 CEEER

Receiver Position Attitude
AsteRx-U 5/N 3011881 | | Lat: M50°50'55.1130" 0.411m | | Heading: N/& NfA
| IP Address: | | Lon: E4°43'55.6768"  0.303m | | Pitch:  N/A N/A
Septentr'o | Uptime: 5d 10:40:17 | | Hot: 129.864m 0.744m | | Roll: NfA NfA

£ seas

il Overall Quality
atll Cellular

Figure 3-5: Connect to the Web Interface of the AsteRx-U over USB using the IP
address 192.168.3.1 on any web browser

'
EL.’JQ in
H Mo attitude

¥ sEcorx
x Corrections
@ Logging
* Bluetooth
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Step 1: Connect the combined USB/Ethernet cable

Connect the combined USB/Ethernet cable shown in Section 2.4.1 between a LAN network
and the connector labelled ‘ETH USB’' on the rear panel of the AsteRx-U indicated in
Figure 3-6.

Figure 3-6: Rear panel USB and Ethernet socket

Step 2: Open a web browser and connect to the AsteRx-U

By default, the AsteRx-U has the hostname ‘http://Asterx-U-xxxxxxx’, where xxxxxxx are
the last 7 digits of the AsteRx-U serial number. This hostname can be used on a local
area network to connect to the AsteRx-U if the IP address assigned by the DHCP server is
unknown. The serial number can be found on a sticker on the corner of the outer casing
of the receiver. Figure 3-7 shows a screenshot of an Ethernet connection to a receiver with
serial number 3011881 using ‘http://asterx-u-3011881'".

7 (&all=]|=] s
% AsteRecU-3011881 (SEPT x \\_\
e C 1 | o EEEENIES 5
Receiver Position Attitude & Login
- |A5teRx—Ll 5N 3011881 | | Lat: M50°50'55.1102" 0.395m | | Heading: /& NfA | €p seas B o attitude
;? alll Overall Quality ¥§ SECORX
. |IPAddress: 192.168.110.22 | |Lon: E4°43'55.6779"  0.280m | |Pitch: NjA /A | Sill il ¥ Corrections
i} Uptime: 5d 10:52:35 Hgt: 129.730m 0.747m | |Roll:  NfA /A B e & Logging
Septentrlo | | | | | | =T wifi ¥ Bluetooth

Figure 3-7: Connecting to the Web Interface via Ethernet
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3.3. CONNECTING TO THE ASTERX-U VIA THE WEB INTERFACE

The Web Interface can also be accessed over a WiFi connection. On your PC or tablet,

search for visible WiFi signals: the AsteRx-U identifies itself as a wireless access point named

'‘AsteRx-U-serial number'. The serial number of the AsteRx-U can be found on an identification

sticker on the receiver housing. Select and connect to the AsteRx-U as shown in Figure 3-8.

Currently connected to: s
[ Septentric.docal
i Internet access

T3 Unidentified network

Mo Internet access

Wireless Network Connection ~
S5M_Guests ““!
Aot =lis £ )
AsteR-U-3009155 KL

Mame: AsteRx-U-3009155
Signal Strength: Excellent
Security Type: Unsecured
Radio Type: 802.11n

| SSID: AsteRx-U-3003155

AP5-MR2Z-300800;

riwap

TelenetWiFree

AsteRo-U-3008644

kAL

L

B e e

Open Network and Sharing Center

Currently connected to: s
111 Septentrio.local
£ Internet access
=3 Unidentified netwaork
Mo Internet access
Wireless Network Connection -~
SSN_Guests A
AsteRic-U-3008644 o
APS-NR2-3007996 o
- v
AsteRy-U-3009155 o
'._ir Information sent over this network
might be visible to others,
|| Connect automatically E Connect i
Open MNetwork and Shanng Center

Currently connected to: L
Septentrio.local
k. Internet access
Ty AsteRx-U-3009155 i
Mo Internet access .
Wireless Network Connechion e
AsteRx-U-3009155  Connected ‘il
55M_Guests 1-_1‘_!_
AsteR-U-3008644 o
APS-NR2-3008002 o
TelenetWiFree M
APS-NR2-3007997 ol
N —— a7
Open Netwaork and Sharing Center

Figure 3-8: Select the AsteRx-U from the list of detected wireless signals and

connect

When your PC is connected to the AsteRx-U WiFi signal, you can open a web browser using
the IP address: 192.168.20.1 as shown in Figure 3-9.

Aall=]=] 5=
/3 AsteRx-U-3009155 (SEP O\
_,-"f . teRx [l x \_\. \
& (e 'a SNEl192.168.20.
Receiver Position Attitude &login »
- |AsteRx—Ll 5/N 3009155 | |Lat: N50°50'55.1053" 0.389m | |Heading: WA /A | £ sBas B no attitude
: il Overall Quality 9 SECORX
% |IPA|:|dress: | |Lun: E4743'55.6741"  0.284m | |Pitch: N/A MNfA | Ll Cellular K it acticiis
i Uptime: 5d 11:10:18 Hot: 129.367m 0.776m | |Roll:  MfA NfA % unF & Logging
septentrio’ | | | | | | -4 e

Figure 3-9: Connect to the Web Interface of the AsteRx-U over WiFi using the IP
address 192.168.20.1 on any web browser
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The AsteRx-U can output position and GNSS data in both standard NMEA format and
Septentrio’s proprietary compact binary format SBF. This following sections detail how to
configure connections to other devices in order to send data.

The AsteRx-U can be connected via a serial COM cable to an RS-232 compatible secondary
device?.

Step 1: Configure the serial COM port
The COM port of the AsteRx-U should be configured with the same baud rate and flow control

setting of the coupled device. These settings can be configured via the ‘Communication’ tab
as shown in Figure 3-10. In this example, COM3 is set with a speed of 19200 baud.

| | |
Communication > Serial Port
~COM Port Settings—————————— e
COoM1 coM2 -~
Baud gate 115200 baud v | 115200 be ld - ~COM Port Setting
i 8 bit: 8 bit
Eatf" = = T 2he 3 - com1 com2 coM3
B B - S,
anryb_ ik A Baud rate [ 115200 baud v | 115200 baud v | 115200 baud |
ST T L e L1 = Data bits |8 bits v [ 8 bits v [ IMUDefaut
Flow control | none v | none v Pari — e 1200 baud
h L, - = | 2400 baud
] ] | Stop bits 1 bit v | 1bit * | 4800 baud
E— Flow control | none v | none v || 9600 baud
k = . 19200 baud )
38400 baud | _ .
P COM Port Setting
115200 baud COM1 COM2 COM3
230400 baud Baud rate | 115200 baud | 115200 baud v | 19200 baud ¥
460800 baud _ | Data bits |8 bits v |8 bits v [8bits -
Parity No v | No v | No v
Stop bits 1 bit v | 1 bit v | 1 bit v
Flow control | none * | none v | none v

Press "OK" to apply the changes.

Figure 3-10: Configure the baud rate and flow control of the AsteRx-U

2 The performance at the highest setting of 460800 baud has not yet been fully validated. Users are therefore

recommended not to use this setting for AsteRx-U firmware versions 4.2.0 and earlier.
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Step 2: Configure data output

NMEA

In the ‘'NMEA/SBF Out’ tab, clicking on ‘'New NMEA Stream’ will guide you through the steps
needed to configure NMEA output as shown in Figures 3-11 and 3-12.

Communication Correclions = NMEA/SBF Qut Logging

Data Streams

‘_’- - @ USB1 (Qut:SBF 0.00kB/s) —~New NMEA Output———————
Select connection

Serial port
NMEA/SBF Output Streams

pe.data streams defined. ) Bluetooth

[ hare arg Lran
(' NTRIP server
1P server Select connection/port:

O IP receive (2-way)
' IP connection

Figure 3-11: Selecting to output NMEA data on COM3

¢~ New NMEA Output————————

Select messages to output:

Interval [1sec -
ALM
DT™M

GGA

) B @

&

GNS
GRS
GSA
GST
GsV
HDT
RMC
ROT
VTG

~— NMEA/SBF Qutput Streams
Port Type Messages Interval
@ COM3 NMEA GGA 1sec
3 New NMEA stream ©2 New SBF stream
Streams prepared, press "OK" to apply the changes.
.

I BEDE D 5 D0

- —# Advanced Settings—

] s Joren
\ oo

the changes.

Figure 3-12: Selecting to output the GGA NMEA message every second
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SBF

By clicking ‘New SBF stream’, a second output stream can be configured. In the example
shown in Figures 3-13 and 3-14 the PVTCartesian SBF data block will be output over COM1
once per second.

r~Data Streams

<. =
. @ USB1 (Out:SEF 0.00kB/s)
L

Communication Corrections NMEA/SBF Qut
~NMEA/SBF Output Streams

pe: l
Port Type Messages ' Bluetooth

@ COM3 NMEA GGA 1 sec F X ' UHF radio
' NTRIP server
O IP server
O IP receive (2-way)
1P connection

B - S

£2 New NMEA strea

Figure 3-13: Selecting to output SBF data on COM1

~New SBF Output

Select messages to output:
Interval [1sec v
GuL

Hide detailed selection

# Measurements 0

# RawNavBits =]

# GPS 0

+ GLO ]

+ GAL O ~NMEA/SBF Output Streams

+ GEO a8 Port Type Messages Interval

# CMP a @ COML SBF  PVTCartesian 1 sec F X
a @ COM3 NMEA GGA 1 sec i X

7 New NMEA stream 3 New SBF stream
Streams prepared, press "OK" to apply the changes.
A

elCovCartesian

—# Advanced Settings—
BaseVectorCart

D
Press "OR™t@"apply the changes.

Figure 3-14: Selecting to output the PVTCartesian SBF block every second
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Step 3: Verifying the configuration

Having configured data output and clicked on ‘Ok’ the ‘'NMEA/SBF Out’ page will now display
a summary of all data output as shown in Figure 3-15.

| NMEA/SBF Out

~Data Streams

* "o COM1 (Out:SBF 0.10kB/s)

bl

e COM3 (Out:NMEA 0.08kB/s)

---.....___( § USB1 (Out:SBF 0.00kB/s)

~NMEA/SBF Output Streams

Port Type Messages Interval
@ COM1 SBF  PVTCartesian 1 sec & X
@ COM3 NMEA GGA 1 sec F X

New NMEA stream New SBF stream

Figure 3-15: Summary of all configured data output streams

Figure 3-16 shows the actual data output. NMEA is in ASCIl and is thus readable unlike SBF
which is formatted in binary. In this example, the serial COM was connected to a PC via a
USB adapter which maps the serial connection to a virtual COM9 of the PC.

L COM3:19200baud - Tera Term VT
File Edit Setup Control Window Help

f=lo =

$GPGGA, 120709 .
$GPGGA,120710.
$GPGGA, 128711 .
$GPGGA, 120712,

66,5050
08,5050.
08,5050 .
08,5050.

89397 .N,00443.90772 E,
89396 ,N, 00443 .90773 £
89396 ,N,00443.90773 E,
89396.N, 08443 90773 F 2°24 0 6.

136179 =

SIS
TS
e
oo
N
ko 00 o 00
RERA
knenenen
E5 R €0 R
Ex==x
e e
R
ko co o wo
wefv-gr- v
=xxx
bono o
o
bPooo

par

w

b

%

-]

-]

$GPGGA, 120713 00.5050.89396 N, 6 comeismmobeid. Tom Tom vr ——=
$GPGGH’12@?1A@@’5@5@89396’N’E -.F—ile Edit Setu Control  Window Hel ’:":‘@
$GPGGA,120715.08,50508. 89396 N, 6 - L
i 1717 788 iBo8C8r=9 =
G+ F8Y¥q-#¥90=94=kEABU (A, Al | '7A4tH  $E@vBBUIBO>
! ?$77{07-78$@FNY 5 TBA$@OE, s 1B _aT _aT _aT 4$0020'0d
iBiii%fu7<aiPa? ~KDB
10" @=B7)2r: 7G| -5 LUD' ?btH $@(8OJiB=>i% tD0sYiHY -0=N6a=
‘w30 >L. TimA> ]
6=8Y¥-"Y¥idO=_i=hm>$6A
D8AdiBO_8IC8?8-ABAr iTASTIN, 07uflT8$@p'0diB43ePHE, 0diB aT _aT _aT n'$@¥ 20 ahiBoei%fu?6
TiP$ATx= & BNI +197-53'77¢z  $0y8ahiB{o>bs* —IG iU T 191y
H8afpA-1+A+ ¥f?d1? F=8%$@ob? ahiB43$EL {E,ahiB _aT ﬂT @$@HH°01iB?+i%f9?" TPSATMGG~ "=
VRIS SR ETY YL O=TH'T+="p3> 30 rIB¢28N'D8?9%l8?Iﬂ *A-la-= 74 7a0 8301 iB4$ERELIB &t [
 at _aT T4 -
Figure 3-16: Example showing output NMEA GGA (left panel) and SBF

PVTCartesian (right panel)
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3.4.2 Output over Ethernet

SBF and NMEA data can be sent over an Ethernet connection to the AsteRx-U.

Step 1: Configure an IP connection on the AsteRx-U

The Ethernet port settings can be configured by selecting ‘IP Ports’ from the
Communication menu. In the example shown in Figure 3-17, port 28785 has been
configured as connection IPS1 in TCP2Way mode so data can be received as well as
transmitted over the connection. It is advisable to select a higher-range port to avoid those
reserved for other purposes such as the webserver and FTP. Also, port 28784 is reserved by
default on the AsteRx-U for commands.

Note that a new IP port can also be configured by followings the sequence of settings for
NMEA output described in Step 2.

Communication Corrections NMEA/SBF Out Logging

Communication > IP Ports

TCR/IP Port Settings e
Commands port | 28784 | _
FTP control port | 21

Cellular

IP Server Settings

Dynamic DNS
[here are rrenth: no 1 IP Ports

I £2 New 1P Server Frewall

Web Server

IP Receive Settings . .
There are currently no receive ports def S ] — !
‘ , i port
New IP Receive Connection Mode TCP2Way (send and receive) ¥
UDPAddress 255" 255 9557758

ﬁi ~TCP/IP Port Settings

Commands port 28784
FTP control port 21

"

r~ IP Server Settings

ID Port Mode
@ IPS1 28785 TCP2Way (send and receive) [ X

£2 New IP Server
\

¢~ 1P Receive Settings

There are currently no receive ports defined.
MNew IP Receive Connection

#OK" to apply the changes.

Figure 3-17: Configure the TCP/IP server port setting for data output
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3.4. HOW TO CONFIGURE SBF AND NMEA OUTPUT

Step 2: Configure output of NMEA messages

In the NMEA/SBF Out window, click on ‘New NMEA stream’ and follow the sequence of
windows to configure the data you want to output. In the example shown in Figure 3-18, the
NMEA GGA message will be output every second. Ensure that the previously configured IPS1
port is selected for output as highlighted.

;"\

NMEA/SBF Out

Data Streams

by

—New NMEA Qutput
Select connection type:

NMEA/SBF Qutput Streams

€9 New NMEA stream

data streams defined.
|~ New SBF stream

' Serial port
) USB port

) Bluetooth
' UHF radio

. IP connection

] e |

)=

New NMEA Output

‘® [PS1: TCP 2-Way Server on port 28785

~New NMEA Output———
Select me

Interval
ALM

NMEA/SBF Output Streams

Port Description
@ IPS1 TCP 2-Way Server on
port 28785

Type Messages
NMEA GGA

£2 New NMEA stream £2 New SBF stream
Streams prepared, press "OK" to apply the changes.

Interval
1sec

—m@EAdvanced Settings —

Figure 3-18: Select to output NMEA GGA over the configured IPS1 connection
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Step 3: Configure Data Link to listen for NMEA output

The screenshots in Figure 3-19 show how the Septentrio GUI tool Data Link can be configured
to listen for the AsteRx-U GGA output.

Click on the TCP/IP Client button to configure the connection. In the highlighted fields insert
the IP address or hostname of the receiver and the port number configured in Step 1. Click
on ‘Connect’.

&’ Data Link - *

File Tools Help

Connection 1

Connect TCP/IP Client
asterx-u-3011881: 28785

Show Data

&’ Select the connection X
Link — 1
GGA—+ | |1 Serisl | TCRfP | UDP  NIRIP
|Send every 10'th received GGA = | Connection Modes
[] connect Script: (® TCPIP Client () TCPIP Host

o 5
= 4 - o

[ |send every 1,005, = Host Name or IP-Address &’ Data Link

[ Close Script: asterx-u-3011851 Eile Tools Help

[ Log File: Connection 1
_Port Number

TCRAIP Client

asterk-u-3011881: 28785

Press Connect... |I,|’O 0,0/0 Show Data
Link — 1
GGA —

|Send every 10'th received GGA = |

|:| Connect Script:

[ |send every 1,00s. e

[] Close Seript:
[ Log File:
Connected to asterx-u-3011881 10 0,0/0,0 kBps

Figure 3-19: Configure the TCP/IP connection settings in Data Link

The info line at the bottom of the window should indicate that a connection has been made.
Click on the ‘Show Data’ button to display the GGA data from the receiver as in Figure 3-20.

& Data Link - ®

Eile Tools Help

Connection 1

TCP/IP Client

asterx-u-3011881: 38785
I Show Data I

& Data Link: Connection 1 - u] X
Link —
Gea— [ |1 $GPGGA, 15202400, 5050. 918283, N, 00443 . 92786, E, 2,27, 0.5, 82.30, M, 47.39,4,3.0, 0123*4A
- — | screea, 152025.00,5050. 918282, N, 00443 . 92786, E, 2,27, 0.5, 82.30,M, 47.39,M, 2.2, 0123449
|SE"°‘E"E”’10‘1”‘35‘3“"35‘“3'Q =} | sepGGA, 152026.00,5050.918282 N, 0044392786 27,0.5,82.30,M,47.39,M,1.9,0123%42
[ Connect Seript: $GPGGA, 152027.00, 5050. 918282, N, 00443.92786 27,0.5,82.30,M,47.39,%,2.9,0123+40
$GPGGA, 15202800, 5050918280, N, 00443 . 92786, E, 2,27,0.5,82.30,M, 47_39,4,3 0, 0123+45
O] [send every 1.00s. 5] $GPGGA, 152029.00,5050. 918281, N, 00443. 92786, E, 2,27, 0.5, 82.30,M, 47.39,1, 2.2, 0123446
$GPGGA, 152030. 00, 5050. 918281, N, 00443 . 92786, E, 2,27,0.5,82.30, M, 47.39, 4, 1.5, 012346

[ close Script:
[ Log File:

Connected to asterx-u-3011881

l
Show |Only incoming data ~ | Auto completion for |None he

Clear Freeze Close

Figure 3-20: The ‘Show data’ window of Data Link showing GGA from the AsteRx-U
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3.4.3 Output over bluetooth

Both SBF and NMEA data formats can be sent over bluetooth. This example shows how to
forward NMEA data to an App called MachineryGuide on a Getac Android device.

Step 1: Configure the Bluetooth connection on the AsteRx-U

On the Overview tab of the Web Interface, you can make sure that Bluetooth has been
enabled. When turned on, it may take a few moments before it is declared ‘Discoverable’
as shown in Figure 3-21.

Overview GNSS SECORX Communication Corrections 'NMEA/SBF Out Logging m |

Bluetooth

P
@ H Bluetooth disabled.

~Bluetooth

/ s 00-F4-6F-41-41-C8
,
a QY —

@ Getac 2710

Discoverable

Figure 3-21: Turn on the bluetooth connection in the Overview tab

When Bluetooth is enabled, the front-panel bluetooth LED will be lit as in Figure 3-22

Bluetooth LED

Figure 3-22: Indicator LED on the AsteRx-U front panel showing that Bluetooth is
active
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Step 2: Configure NMEA messages to output

In the NMEA/SBF Out window, click on {2 New NMEA Stream as in Figure 3-23. This will
guide you through the various steps to configure NMEA output. Select Bluetooth as the
connection type as shown.

Overview GNSS SECORX Communication  Corrections NMEA/SBF Out Logging Admin
Data Streams
—New NMEA Output——w
*:_ Select connection type:
. @ Serial port ~New NMEA OQutput—————————————
_. : Select messages to output:
NMEA/SBF Output St ~UAFTadio oecn)
reams 5
b ' NTRIP server ALM -
heisaiscuentheRgdata streams defined. 1P server DTM g
£ New NMEA stream B2 New SBF stream 1P receive (2-way) GBS 2
. IP connection GGA "
[ ] GLL =]
G -
)| o I one a
w e
GRS 7]
GSA (0]
GST 7]
NMEA/SBF Output Streams sV lll
Port Description Type Messages Interval DT =
@ ET01 Bluetooth MMEA GGA+HDT+RMC+VTG  1sec I X MC 72
oT (=]
7 New NMEA stream £ New SBF stream VTG @
Streams prepared, press "OK" to apply the changes. =
—@EAdvanced Settings—

i, 1]
Press "ONKSEs%apply the changes.

Figure 3-23: Click on [ ) New NMEA Stream and select the desired settings in the
following windows
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Step 3: Configure NMEA bluetooth data reception on
secondary device

In this example, the NMEA data will be sent over bluetooth to a Getac tablet to provide
positioning information for an agricultural guidance application called MachineryGuide.
Figures 3-24 and 3-25 show how the MachineryGuide App can be configured to use NMEA
data from the AsteRs-U over bluetooth.

Options
Units

Overlop

Gauges

Localization source

GPS source G-sensor (Demo)

Job handling

Buttons (Demo)
Size and alignment Archive (Demo)

Guidance mode Bluetooth antenna
Built-in GPS module

Figure 3-24: Select bluetooth for GPS positioning information

Rluetnoth device selection
Paired Devices

Satellite information

AsteRx -U-3009155 Posttion {lot.. long.)
B8 33:14.84.54.48

. Fix quality
Scan for devices Cancel s

To continue, press OKl

Figure 3-25: Find and pair the device to the AsteRx-U
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Step 4: Verifying the configuration

When the AsteRx-U has been paired with a device and is sending data, the NMEA/SBF Out
page will show a graphic similar to that shown in Figure 3-26.

NMEA/SBF Out |

r~Data Streams

u- * BTO1 (Out:NMEA 0.19kB/s)

L

—NMEA/SBF Qutput Streams

Port Description Type Messages Interval
@& BTol Bluetooth NMEA GGA+HDT+RMC+VTG 1 sec F X

£3 New NMEA stream £2 New SBF stream

L

Figure 3-26: The NMEA/SBF Out window when the AsteRx-U is bluetooth paired
to a secondary device
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4 Rover operation
4.1 How to configure the AsteRx-U for RTK

The AsteRx-U can use correction data to calculate a cm-level RTK position. The AsteRx-U
can get this correction data in several ways: using the built-in UHF radio, over GSM/GPRS or
Ethernet.

4.1.1 How to configure the AsteRx-U in RTK rover
mode using the UHF radio

When GSM/GPRS network coverage is either sparse or unreliable, RTK correction data can be
transmitted over UHF radio. The AsteRx-U has build-in Satel radio modem that can be used
to both receive and transmit data.

Step 1: Enable RTK mode

RTK should be enabled as a positioning mode. This can be done in the GNSS, Position
window by checking the RTK box in the Position Mode field as shown in Figure 4-1. The
default setting is for all positioning modes to be enabled.

GPS (Position: 10, Track: 12)
GLOMASS (Position: 8, Track: 9)
# Galileo (Position: 3, Track: 6)
(Position: 0, Track: 4)
‘_H___""“‘"-—-—-__ BeiDou (Position: 2, Track: 3)
QZSS (Position: 0, Track: 0)
IRNSS (Position: 0, Track: 4)

SBAS

DGPS

pPPP El
Static position auto
Sensor integration ® off

Figure 4-1: Ensure that RTK positioning mode is enabled
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Step 2: Configure the UHF radio

To configure the AsteRx-U to receive differential correction data from a remote base station,
the internal UHF radio should first be powered on as shown in in Figure 4-2.

To configure the remaining settings, you will need to know the following four parameters
from the base station transmitter:

* bandwidth (sometimes referred to as channel spacing) of the transmitter
+ frequency of the transmitted signal

+ protocol of the transmitted data

* error correction method (FEC) of the transmitted data

Communication > UHF

UHF / DiffCorr

UHF disabled

Status

¥iodem Mode
Power Mode
+ [Recor ]

Status Powered off
Bandwidth N/A
Frequency N/A
Error No error
410.0000MHz

Tx channel Tx power
UHF1 [ChO1 v [[100mW v

Protocol

UHF1 | SATEL ¥ |lon

adio link rate FEC i 1
v

Bandwidth Rx frequency Tx frequency
Cho1 [125kHz v || 441MHz| 410MHz

Figure 4-2: Configuring the built-in UHF radio for rover operation

After changing the settings click on OK to finalise the settings. Each time the configuration
is changed, a pop-up in the lower right-hand corner will prompt you to save the new
configuration as the boot configuration. Clicking on ‘Save’ will cause the AsteRx-U to boot
with the new configuration after a power cycle.

0 The frequency and bandwidth are configured via the Advanced Settings menu. Note that,

;"\

the baud rate of the connection depends on the Protocol and Bandwidth settings as given
in Appendix 9.2.
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Step 3: Verifying the configuration

If the UHF radio of the AsteRx-U has been correctly configured then you should see in the
UHF/DiffCorr field, the greyed-out connection line now replaced by a ‘live’ green line as
in Figure 4-3. The message format of the differential corrections will appear next to the
right-hand base station icon: RTCMv3 in this example. All being well, the positioning mode
icon in the upper status field should also indicate ‘RTK Fixed’ after a few seconds.

Receiver Position Attitude
- ‘Seria! Number: 3009155 | | Lat: N50°50'53.6129" 0.004 ‘ ‘ Heading: 277.955° N/A Attitude fix (2D)
- . SECORX
- ‘ Address: 0.0.0.0 | | Lon: E4°43'54.4585"  0.004 ‘ ‘ Pitch:  -65.315° N/A oy
v Badie vy - : : : - L Corrections
Septentno' ‘ Uptime: 0d 20:01:49 | | Hgt: 128.881m 0.009 ‘ ‘ Roll:  N/A @ Logaing
% Bluetooth

Communication = UHF

UHF / DiffCorr

@ RTCMv3 (0.47kB/s)

Receiver (441 MHz)

Figure 4-3: The AsteRx-U in RTK mode using differential correction data from a
base station transmitting over a UHF radio connection
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4.1.2 How to configure the AsteRx-U in RTK rover

mode using the cellular modem and NTRIP

Step 1: Enable RTK mode

Ensure that RTK is be enabled as a positioning mode. This can be done in the GNSS, Position
tab by checking the ‘RTK’ box in the ‘Position Mode’ field as shown in Figure 4-4.

Logging

Commumication Corrections NMEA/SBF Out

GHNSS = Position Position

G Attitude
Satellites and Signals GPS (Position: 10, Track: 12)
GLOMASS (Position: 8, Track: 9)
Specirum # Galileo (Position: 3, Track: 6)
(Position: 0, Track: 4)
BeiDou (Position: 2, Track: 3)
== QZ5S (Position: 0, Track: 0)
PinPoint-GIS Web IRNSS (Position: 0, Track: 4)

SBAS
DGPS
PPP
Static position | auto
Sensor integration ® off

4

Figure 4-4: Ensure that RTK has been enabled as a positioning mode
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Step 2: Configure the cellular modem

Insert a SIM card into the front-panel slot of the AsteRx-U as shown in Figure 2-3 while the
unit is powered down.

The on-board cellular modem of the AsteRx-U can be configured in the Communication,
Cellular window as shown in Figure 4-5. A PIN number may or may not be required
depending on the SIM configuration. In the Cellular Configuration field, the Access Point
Name (APN) should be inserted with other fields being optional.

o : : >

Communication = Cellular

~Cellular
g Cell diszbled Cellular
Dynamic DNS
W
IP Ports
— Cellular PIN Status -
Frewall
PIN code |sssssnssnssnsnssens {50 | } Status Modem Disabled
\ Web Server

Internet type Mot connected

¢« Cellular Configuration NTRIP Caster

- _— Signal strength -55 dBm
Power ) off ®lon e :
Connect i off ®on Operator Proximus
Access point name [internet.proximus.be Roaming No
User s
Password ©
Standard #2G ¥ 3G ¥ 4G

N

= ]

Press "OK" to apply the changes.

Figure 4-5: Configuring the cellular modem

Click on Ok and if the settings are correct, the cellular graphic should appear as shown in
Figure 4-6. The connection type may appear as HSUPA, HSPA or in this example UMTS.
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~Cellular
1
llll (‘ ))
e l Cellular Network
Coiriaitisd 109.142.61.163
¢~ Cellular PIN Status
PIN code |sssssssssssssssnsss {50 } Status Connected
b ] Internet type LTE
— Cellular Configuration \
= = Signal strength  -61 dBm
Power O pff ®on
Connect O off ®on Operator Proximus
Access point name (internet proximus.be | Roaming No
User |
Password @ |
Standard ¥ 2G ¥ 3G ¥ 4G
W A
ED

Figure 4-6: Correctly configured cellular modem
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Step 3: Configure the NTRIP connection

Using a cellular connection you can get RTK correction data from an NTRIP service. Figure 4-7
shows the settings required to retrieve correction data from the Septentrio NTRIP Caster.
Select ‘Client’ from the drop-down Mode menu. The Caster, Port, User Name and Password
should be provided by the NTRIP service. NTRIP Casters typically provide multiple correction
data streams known as Mount Points. When a connection has been made to the Caster, the
‘Mount Point’ drop-down list will become active. In this example, the FLEPOS_HOEG stream
has been selected the details of which are shown in Figure 4-8.

When using correction data from a virtual base station it is often necessary to provide your
position to the NTRIP Caster in the form of a NMEA GGA message. This can be configured in
the ‘Send GGA to caster’ drop-down list.

! | x Corroctions __NMEA/SBE Ot __Logging __
Corrections > NTRIP NTRIP
~Ntrip i ot ‘\
ﬂ Ntrip disabled ~Edit NTRIP Connection

Mode Client v
) Caster ntrip.septentrio.local
~NTRIP Settings o 2101
Then pumenthene NTRIP connections defined. User name ssn
» New NTRIP server Password =~ |seeeeseeses

- . FLEPOS_HOEG v F
Mount point -
Send GGA to caster | auto L LN
(— - mu | ~NTRIP Settings
! ID Mode Caster Mount Point

3| @ NTR1 Client ntrip.septentrio.local:2101 FLEPOS_HOEG |7 X

Mew NTRIP client &2 New NTRIP server

EOK" to apply the changes.

Figure 4-7: Configuring the NTRIP connection

Mount Point  FLEPOS_HOEG

Identifier Hoegaarden

Format RTCM 3.1
1004/1012(1),1006/1008/1033(1

Format Details 0),1019,1020

Carrier 2
Nav-system  GPS+GLONASS
Network FLEPOS
Country BEL

! Latitude 50.78
Longitude 4.90
NMEA 0
Solution 0

Generator Leica GRX1200+GNSS
Compr-encryp
AuthenticationB

Fee N
Bitrate
Misc FLEPOS

23

- »

Figure 4-8: Details of the selected mount Point
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Step 4: Verifying the configuration

When both the cellular modem and NTRIP connection have been correctly configured, the
Ntrip figure in Corrections NTRIP window will indicate differential correction reception as
shown in Figure 4-9 with the positioning mode icon indicating RTK fixed.

Receiver Position Attitude
= [ Asterxc 5/ 3011881 | [vat: nsoss0's5.0789" 0.009m | | Heading: na A B o attitude
il SECORX
‘;' [ 1P Address: 192.168.111.62 | |Lon: E4°4355.6595" 0.011m | [pitch: wa | %l Cellular ? SRR
3 Uptime: 0d 01:46:36 Hgt: 128.533m 0.018m | |Roll:  N/A N/A i ur @ Logging
septentrio | | | | | e

Corrections > NTRIP

Ntrip

o [

ntrip.septentrio.local: FLEPOS_HOEG

Figure 4-9: Correctly configured NTRIP connection
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4.1. HOW TO CONFIGURE THE ASTERX-U FOR RTK

4.1.3 How to configure the AsteRx-U in RTK rover
mode using TCP/IP in a closed network

Step 1: Configure the Base station receiver

Set the Base station position as static

Section 5.1 describes how to configure the AsteRx-U as an RTK base station.

Configure the Ethernet connection and diff corr output from the Base

station receiver

In the Corrections Output window click on £3 New RTCM3 output to start the sequence of
steps to configure the RTK diff corr stream and Ethernet connection over which the diff corr
will be sent. In the example shown in Figure 4-10, RTCMv3 correction data are sent out over
port 28785. The RTCMv3 messages necessary for RTK positioning are selected by default.

Corrections > Corrections Output

rData Streams

by

Differential Corrections Output

£ New RTCM2 outp

There is currently no coecions.autpHdafined

€2 New RTCM3 output I

Ay

¢ New RTCMv3 Qutput

. Serial port
2 USB port

) Bluetooth
) UHF radio

' IP connection

Select connection type:

New RTCMv3 Output—ll !
- New RTCMv3 Qutput

1

~New RTCMv3 Output

Select messages to output:
MSM1 m =
MSM2 (=]
MSM3 (=]
MSM4 B
MSM5 (]
MSMé6 (=]
MsM7
RTCM1001
RTCM1002
RTCM1003
RTCM1004
RTCM1005
RTCM1006
RTCM1007

]

BEEEE
I E R N

| ®

Rl

Figure 4-10: Click on [ New RTCM3 output to configure RTK diff corr output

over an Ethernet connection
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Step 2: Configure the Rover receiver
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Enable RTK positioning mode on the rover receiver

Ensure that RTK is enabled as a positioning mode. This can be done in the GNSS Position tab
by checking the ‘RTK’ box in the ‘Position Mode' field as shown in Figure 4-11.

GPS (Position: 10, Track: 12)
GLONASS (Position: 8, Track: 9)
% Galileo (Position: 3, Track: 6)
§E‘BAS (Position: 0, Track: 4)

BeiDou (Position: 2, Track: 3)
QZSS (Position: 0, Track: 0)
IRNSS (Position: 0, Track: 4)

DGPS

PPP

Static position auto
Sensor integration ® off

Figure 4-11: Ensure that RTK is enabled as a positioning mode

Configure the Ethernet connection of the rover receiver

On the IP Ports window of the rover receiver, click on £ New IP Receive Connection as
shown in Figure 4-12 to start configuration sequence. The Port and TCPAddress should
match the port and IP address of the Base station receiver.

Communication > IP Ports

TCP/IP Port Settings
Commands port | 28784 |
FTP control port | 21|

(IP Server Settings

IP address of

There are currently no server ports defi

£ New IP Server p :
T base station
IP Receive Settings: Port
I ks def Mode TCP (receive and g
3 New IP Receive Connection TCPAddres:

3192 168.110.43 K

IP Receive Settings

ID Port Mode TCP Address
@ IPR1 28785 TCP (receive and send) 192.168.110.43 [& X

¥ New IP Receive Connection

Figure 4-12: In the IP Ports window, click on £ New IP Receive Connection to
configure the connection with the base station
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Step 3: Verifying the configuration

If the Base station and rover receivers have been configured correctly then graphics in the
Communication Ethernet windows should appear similar to those shown in Figures 4-13

and 4-14,
Receiver Position Attitude
) [ Asterx-u s/t 3011881 | [Lat: nsoososs.i074” wa | [ Heading: wa WA B o attitude
‘: [1pAddress: 192.168.120.43 | [Lon: Edea3ssie722 wa | [Pt wa A | _ I ? iiiif:m
" Uptime: 0d 03:17:38 Hat: 129.346 N/A Roll:  N/A N/A B usr @ Logging
septentrig’ [weme | | n | [ro | ‘B o)

Communication

Communication > Ethernet

Ethernet

— @ [PS1 (Dut: RTCMV3)

1P: 192.168.110.43 / asterx-u-3011881

Figure 4-13: Ethernet window of the Base station receiver showing the position
as static and an active output of RTCMv3 diff corr on server port IPS1

Receiver Position Attitude
“a [ Asterx-u s/ 3013369 | [Lat: nsosso'ss.1074" 0.005m | [ Heading: wa wa |l S RTKFixed ? No attitude
¥ 5, VERIPOS
‘: [ 1P Address: 192.168.105.2499 | |Lon: E4°43'55.6723" 0.005m | |Pitch: A NA | il Celluar j i
Sep tentrio |I.Ipt|me: 0d 12:33:45 | |Hgt: 129.349m 0.009m | |Ro||: N/A WA | g $:E § :f:ti::th

VERIPOS Communication

Communication > Ethernet

Ethernet

Q@ PRI (In: RTCMV3)

1P: 192.168.105.249 / asterx-u-3013369

Figure 4-14: Ethernet tab of the rover receiver showing a fixed RTK position and
reception of RTCMv3 diff corr on receiver port IPR1
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PPP (Precise Point Positioning) is high-accuracy positioning without the need for a local base
station. PPP uses precise satellite clock and orbit corrections computed by a global network
of reference stations and broadcast in real time by geostationary satellites transmitting in the
L-band. To receive PPP correction data, your receiver will need to be connected to an L-Band
capable antenna’. The AsteRx-U can use PPP correction data from SECORX (onshore) or
VERIPOS (offshore) as described in the steps below. Additionally, the AsteRx-U also supports
SECORX-60, a land and nearshore PPP service which provides sub-decimetre positioning for
applications on land and up to 60 km offshore.

Step 1: Check you have PPP permissions on your AsteRx-U

i
i

The use of PPP services is permission-file controlled on the AsteRx-U. You can make sure that
you have PPP permissions enabled on the About page selected from the Admin menu. Click
on Permitted Capabilities and scroll down the list of permissions: PPP and Augmented
Data Svc should appear as permitted as shown in Figure 4-15.

Admin > About

~Receiver Identification

Component Attribute Description
+ hwplatform product AsteRx-U

+ firmware version 4.5.1 | :
+ files A
Eremeseests o

v Land use only LBAS1 provider
# Augmentation Data Svc v LBAS1 default provider for land use only

Meas Interval
Meas Interval 10ms (100Hz)

PVT Interval
PVT Interval 10ms (100Hz)

Figure 4-15: Check that PPP is enabled in the AsteRx-U permission file

If you don't have PPP permissions on your AsteRx-U, you can purchase this option from the
Septentrio sales department: sales@septentrio.com.

The SECORX-60 PPP service is not linked to a new permission but can be subscribed to by
existing customers.

! Please note that PPP correction data is also available over an Ethernet connection using NTRIP and for this,
an L-Band antenna is not required
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Step 2: Activating a SECORX or VERIPOS PPP service

SECORX is a PPP service aimed at on-shore applications and VERIPOS for off-shore.

SECORX activation

To be able to get PPP correction data from SECORX, you will also have to have a SECORX
subscription which can be purchased from your AsteRx-U dealer or from Septentrio sales
department: sales@septentrio.com. To activate SECORX you will need to provide the
Product Activation Code (PAC) of the receiver. The PAC can be found in the SECORX window
as shown in Figure 4-16.

| scoonx on_ | | |
~ SECORX
secorx
Beams 25€ No SECORX Access
—L-Band Tracker Statu

Beam 1 Beam 2
Beam Name AQRW 25E
Frequency 1545.8450 MHz 1545.8250 MHz
Baudrate 1200 Baud 1200 Baud
Service ID LBAS1 LBAS1
Freg. Offset N/A -4397.747 Hz
C/ND N/A 43.80 dB-Hz
Status Search Locked
Source/Tracker  Internal Internal
Lock Time N/A 4h28m9s

—LBAS1 L-band Decoder Inform_at\on
Product Activation Code QQ512:0843:5319
51208

Status Locked
Access Access disabled
Subscrintion Fnd Date NIA

Figure 4-16: The Product Activation Code (PAC) required for SECORX activation

VERIPOS activation

You can find out more about VERIPOS services via the link: www.veripos.com/services.html.
To activate the VERIPOS service, you will be asked to provide the Augmentation User ID
of the AsteRx-U which can be found in the SECORX window and is shown highlighted in
Figure 4-17.
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4.2. USING L-BAND PPP CORRECTION DATA WITH THE ASTERX-U

Communication Corrections

~ SECORX

Beams 25E

No SECORX Access

Status |Setfings

—L-Band Tracker Statu

L

Beam 1 Beam 2
Beam Name AORW 25E
Frequency 1545.8450 MHz 1545.8250 MHz
Baudrate 1200 Baud 1200 Baud
Service 1D LBAS1 LBAS1
Freg. Offset N/A -4397.747 Hz
C/ND NfA 43.80 dB-Hz
Status Search Locked
Source/Tracker  Internal Internal
Lock Time N/A 4h28m9s

~—LBAS1 L-band Decoder Information

jvati f 15319
Augmentation User ID 51208

Figure 4-17: Augmentation User ID required for VERIPOS service activation

Status Locked
Access Access disabled
Suhscrintion Fnd Nate N/A

Logging
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0 Both SECORX and VERIPOS services are activated over the air at a scheduled activation time.
The AsteRx-U will therefore have to be powered on with an antenna connected and tracking
L-Band satellites (see Steps 3 and 4) in a clear sky view, starting just before the scheduled
activation time, in order to compute GPS time and receive the activation signal. In case the
receiver was not set up in time to receive the activation signal, please keep the receiver
running for a minimum of 4 more hours in order to activate the service as activations are
sent out every 3.5 hours. To guarantee successful activation, the L-Band signal should be
received with a carrier-to-noise ratio of 36 dB-Hz or higher. In case of any issues, please
contact the Septentrio Support department: support@septentrio.com.

Step 3: Connect an L-Band antenna

Ensure that you have an L-band capable antenna connected to the main antenna rear-panel
connector. The AsteRx-U MARINE variant offers an additional connector for a dedicated
L-band antenna as shown in Figure 4-18.

Main GNSS L-Band
antenna antenna connector

(AsteRx-U MARINE only)

Figure 4-18: Rear panel antenna connectors
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Step 4: Select PPP positioning

Ensure that PPP is selected as a positioning mode in the GNSS Position tab as shown in
Figure 4-19.

GNSS > Position

I 75 GPS (Position: 10, Track: 12)
T = 1y, GLONASS (Position: 8, Track: 9)
e e = ¥, Galile0 (Position: 6, Track: 7)
= e B SBAS (Position: 0, Track: 6)
— :EaeewDou (Position: 5, Track: 7)
% QZSS (Position: 0, Track: 0)
=== 95 IRNSS (Position: 0, Track: 2)

— Position Mode

Mode Static ® Rover
# RTK ’
StandAlone v

SBAS

Sensor integration ® off

Figure 4-19: Enable PPP positioning mode

Step 5: Beam Selection Mode and Service

For SECORX configuration, select the tab named SECORX on the web interface. For VERIPOS,
the L-Band configuration window is named VERIPOS as shown in Figure 4-20.

The AsteRx-U can track two L-band beams simultaneously (Multibeam tracking). For
increased ease of use, the default L-band beam selection mode is auto as shown in
Figure 4-20. In this mode, the demodulator will try to lock on to two visible beams, preferring
beams to which access has been granted.

In manual mode, the demodulator will attempt to lock on to the beams selected from
the ‘Manual beam selection’ and 'Second beam selection’ drop-down lists ignoring all other
beams. The beams in these lists can be pre-set in the ‘Advanced Settings' expandable field.
A beam is characterized by a frequency and data rate.

Users of the VERIPOS corrections, will have purchased either ULTRA or APEX services which
should be selected as the PPP correction type as shown.
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Satellite Beam Selection Mode

Selection mode ® aquto ) off © manual

Manual beam selection | User1 (disabled) v

Second beam selection | User2 (disabled) v

LBAS1 PPP Configuration ULTRA/APEX selection only
PPP correction type © ULTRA ) APEX J applicable for Veripos service

—* Advanced Settings—

Figure 4-20: Select L-Band beam and APEX/ULTRA correction type (only applicable
for VERIPOS service)

Without a SECORX or VERIPOS subscription, the AsteRx-U will still be able track visible L-Band
signals. Figure 4-21 shows the L-Band Tracker Status field when the AsteRx-U is locked
onto signals from the AORE satellite which transmits at 1539.9825 Mz. After purchasing a
subscription you will need to track one of the beams for activation over the air.

g Status
(—L-Band Tracker Status

Beam Name AORET
Frequency 1545.5200 MHz
Baudrate 600 Baud
Service 1D Co8s
Freq. Offset 2510.913 Hz
C/NO 39.72 dB-Hz
Status Locked
Source/Tracker  LBR board
Lock Time 13s

Figure 4-21: L-Band Tracker Status field when locked on to an L-Band signal

Step 6: Verifying the configuration

With a valid SECORX or VERIPOS subscription, the AsteRx-U will be able to decode PPP
correction data. The Access line in the L-band decoder Information field should show
Access Enabled as in Figure 4-22.

After a few moments, the AsteRx-U positioning mode should change to PPP as indicated by
the highlighted icon in the upper status field.
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Receiver Pasition Attitude Attituds fix (20)
fi |H5$ER:IHJ S/MN 3053278 | |Lat: NS0=50°55.1003" 0.263m | |HEaﬁng: 2052687 0,104 T overa Quality & SECORX
- | IP Address: 192,168,110.225 | | Lon: E4943'55,6725"  0.221m | | Pitch: 03107 0.263 | all Cellular - CorrElctions
¥ m UHF @ Logging
Septentrlo | Uptime: 3d 18:41:36 | | Hagt: 128.635m 0.708m | | Roll: MfA NfA | E Wi * Blustooth
11:({( Spectrum clean

Beams: ADRW,25E

P status | Seftings
~L-Band Tracker Status

Beam 1 Beam 2
Beam Name ADRW 25E
Freguency 1545.8450 MHz 1545.8250 MHz
Baudrate 1200 Baud 1200 Baud
Service ID LBAST LBASL
Freg. Offset -293.255 Hz  -367.281 Hz
C/ND 38.50dB-Hz  43.10dB-Hz
Status Locked Locked
Source/Tracker  Internal Internal
Lack Time 11s imi3s

~LBAS1 L-band Decoder Information
Product Activation Code QQ855:9712:2200
Augmentation User ID 85597
Crat is )

Service SECORX-C
GeoGating Mode N/A
(5eoGating Status Disabled
Allocated Lease Time N/A
Remaining Lease Time N/A

Local Area Center Latitude M 50°50'54"
Local Area Center Longitude E 4°43'54"
Local Area Radius (m) 2000
Local Area Status User is in range
+ Events

Figure 4-22: L-Band decoder Information field showing that SECORX decoding is
enabled
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Step 6: Additional optional settings: RTK seeding

The AsteRx-U can use an RTK or DGPS position to reduce the PPP convergence time: a

process known as seeding. The configuration fields for seeding can be found in the GNSS,
Position window as shown in Figure 4-23.

RTK positions are typically expressed in a regional datum which depends on the local RTK
provider whereas SECORX and VERIPOS PPP positions relate to the global ITRF2008 reference
frame. To avoid coordinate jumps each time the PVT engine switches between RTK and PPP
modes and to ensure accurate seeding of the PPP engine from RTK, the regional datum used
by your RTK provider must be provided to the receiver. This can be done in the Geodetic
Datum field using the drop-down datum list. Alternatively, the datum shift can be removed

in the PPP Datum Offset field. The dx, dy and dz values will be subtracted from all PPP
coordinates.

GNSS > Position [§

~— Geodetic Datum
Datum | Default A\ l

~PPP Datum Offset

Mode ® manual

dx 0.000m
dy 0.000/m
dz 0.000/m

—PPP Seeding Mode—
DGPS
RTKFixed ¥

Figure 4-23: Configuration fields of RTK/DGPS seeding
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ATTITUDE

4.3 How to configure the AsteRx-U for
Attitude

With two antennas connected to the AsteRx-U, the receiver can calculate Heading and either
Pitch or Roll. This section details how to configure the AsteRx-U in a two-antenna setup.

Step 1: Connect a second antenna

Connect a second antenna to the rear-panel connector labelled AUX ANT and indicated in
Figure 4-24.

Auxiliary Antenna

Figure 4-24: Auxiliary antenna connector on rear panel
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ATTITUDE

Step 2: Configure attitude settings

4.3. HOW TO CONFIGURE THE ASTERX-U FOR

The attitude settings of the AsteRx-U can be configured in the GNSS, Attitude window as

shown in Figure 4-25.

—GNSS Attitude

Float
Fixed

Source ' none ' MovingBas

~ Attitude Information

Sats AUX Attitude:

- Attitude Offset————————
Heading offset 0.000deg
Pitch offset 60.000deg

Attitude fix (2D)
il
8.280e-4 m
5.682e-3 m
9.697e-3 m
8.292° gheading: N/A
-0.631° opitch: N/A

—BAdvanced Settings

~— Antenna Location
Auxl

Mode | auto v

Delta X 0.0000/m

Delta Y 0.0000/m

Delta Z 0.0000/m

Base

auto

0.0000m
0.0000/m
0.0000/m

Figure 4-25: GNSS Attitude window when two antennas are connected

GNSS Attitude field

The recommended settings for a Heading setup are MultiAntenna mode with attitude
calculated using Fixed ambiguities as shown. These setting are configured by default.

Antenna Location and Antenna Offset

The AsteRx-U assumes that the main and auxiliary antennas are placed along the
longitudinal axis of the vehicle with the auxiliary in front of the main antenna. If the antennas
cannot be placed in such a configuration, the reported heading and pitch may be biased. The
default settings in the Antenna Offset and Antenna Location fields shown in Figures 4-25

can be altered to compensate for these biases.
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Step 3: Attitude information in SBF and NMEA data

Details on how to output SBF and NMEA data can be found in Section 3.4.

SBF

Attitude information is contained in the SBF blocks AuxAntPositions, AttEuler, AttCovEuler and
EndOfAtt. These blocks are selected automatically when checking the ‘Attitude’ box when
configuring SBF output via the NMEA/SBF Out window as Figure 4-26 shows.

= Attitude s
AuxAntPositions Y
AttEuler <
AttCovEuler T
EndOfAtt i
Figure 4-26: SBF blocks containing attitude information

NMEA

You can output the attitude information from the AsteRx-U in NMEA format by selecting
the standard NMEA HDT sentence or the Septentrio proprietary HRP sentence as shown in
Figure 4-27.

GSV

HDT o
RMC

ROT

VTG

ZDA

HRP &
LLQ

Figure 4-27: NMEA sentences containing attitude information
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4.4 How to output a PPS signal

The AsteRx-U can output a PPS (Pulse-per-Second) signal that can be used for example, to
synchronise a secondary device to UTC time.

Step 1: Connect the PPS cable

Connect the PPS_OUT cable to the rear-panel connector labelled ‘PPS GPO’ and indicated in
Figure 4-28.

PPS Out

Figure 4-28: PPS connector on rear panel

Step 2: Configure the PPS settings

You can configure the PPS settings on the PPS/Timing window on the GNSS menu as shown
in Figure 4-29.

Commumication Corrections NMEA/SBF Out Logging

GHNSS = PPSITimi

NTP Server Configuration
[ Enable NTP server ® off * on

PinPaint-GIS Web

~—PPS OUT Parameters ~
Interval |1sec v
Polarity ® Low2High ' High2Low
Deby | oo
Time scale | TimeSys v
Max sync age

L v

Figure 4-29: The GNSS, PPS/Timing window

The Interval is the time interval between successive timing pulses and is selectable between
10ms and 10s. The default Polarity of the PPS signal is a low-to-high transition which can be
alternatively configured as high-to-low.
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The Delay argument can be used to compensate for signal delays in the system (including
antenna, antenna cable and PPS cable). For example, if the antenna cable is replaced by
a longer one, the overall signal delay could be increased by say, 20 nsec. If Delay is left
unchanged, the PPS pulse will come 20 ns too late. To re-synchronize the PPS pulse, Delay
should be increased by 20 ns.

By default, PPS pulses are aligned with the satellite time system (TimeSys) as shown in
the Time Scale field. PPS signals can alternatively be aligned with UTC, local receiver time
(RxClock) or GLONASS time.

When Time Scale is set to anything other than RxClock, the accuracy of the time of the
PPS pulse depends on the age of the last PVT computation. During PVT outages, the PPS
generation time, which is extrapolated from the last available PVT information, may start
to drift. To avoid large biases, the receiver stops outputting the PPS pulse when the last
available PVT is older than the specified MaxSyncAge. The MaxSyncAge is ignored when
TimeScale is set to RxClock.

The PPS signal is an electronic pulse synchronised with GPS time clock ticks, it doesn't itself
specify time. To synchronise a device with GPS time, the AsteRx-U can be configured to
output both a PPS signal and an NMEA ZDA sentence which contains the time. The PPS signal
arrives first followed by the ZDA whose reported time corresponds to the leading edge of the
PPS signal.
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5 Base station operation

5.1 How to configure the AsteRx-U as an RTK
base station using the UHF radio

The AsteRx-U can itself also be configured to work as a base station and provide differential
correction data to one or more rover receivers.

Step 1: Setting the AsteRx-U base station position

;"\

Set the position as static

To work as a base station, the position of the AsteRx-U should be set to static. If not, the
AsteRx-U will still work as a base station however the position of the rover may show more
variation. The ‘Static’ position mode can be selected in the ‘Position’ window of the ‘GNSS’
menu as shown in Figure 5-1.

gsps (Position: 9, Track: 11)
GLONASS (Position: 9, Track: 10)
Galileo (Position: 4, Track: 5)
SBAS (Position: 0, Track: 6)
BeiDou (Position: 5, Track: 7)

= #% Q7SS (Position: 0, Track: 0)
#5IRNSS (Position: 0, Track: 4)

StandAlone
SBAS
DGPS

Static position Geodetic1 M

Figure 5-1: Setting the AsteRx-U base station position to static

Set the correct position

An accurate position of the antenna that is connected to the AsteRx-U should also be set. The
default setting of ‘auto’ can be used for demonstrations however, for most other purposes,
a properly surveyed position is advisable. In the example shown in Figure 5-2, the position
stored under ‘Geodetic1’ is used. The stored positions can be entered via the ‘Advanced
Settings’ menu on the same page. Pre-set positions can be entered in either Geodetic or
Cartesian coordinates as shown.




Septentrlo 5.1. HOW TO CONFIGURE THE ASTERX-U AS AN RTK BASE STATION USING THE UHF RADIO

Select the Datum of the antenna position

In the Datum field, you can select the datum to which the antenna coordinates refer.
The selected value is stored in the Datum field of position-related SBF blocks (e.g.
PVTCartesian)and also in any output differential corrections. Please note that the Datum
setting does not apply any datum transformation to the antenna position coordinates.

Static Position Geodetic

Geodeticl eodetic2 Geodetic3 _ Geodetic4 - Geodetich
Latitude 50.848637300/deg 0.000000000deg | 0.000000000/deg | 0.000000000deg | 0.000000000/deg
Longitude | 4.732134260deg 0.000000000deq| 0.000000000 deg| 0.000000000deg 0.000000000 deq
Altitude 129.2560/m 0.0000m | 0.0000/m 0.0000/m 0.0000/m
Datum | WGS84. GSB4 v |[wessq v |[wessa v [[wGsa4 v

Figure 5-2: Setting the static position to the pre-set ‘Geodetic1’ position

Click 'OK’ to apply the new settings

Step 2: Configure output of differential corrections

Selecting the correction format and connection type

Output of differential corrections can be configured in the Corrections Output window as
Figure 5-3 shows. Click on New RTCM3 output to start the sequence of configuration steps.
The messages needed for RTK are selected by default.

RTCMv3 is the most compact and robust correction format. It is recommended to use this
format wherever possible.

i

Caorrections = Corrections Qutput

~Data Streams o -

New RTCMv2 Qutput

el -

Select connection type: |

ke

¢~ New RTCMv3 Output

Select messages to output:

Serial port
USB port
~Differential Corrections Qutput Dluet
® UHF radio
There is currently no copections gutputdefined Bp-carve
£3 New RTCM2 outpll £3 New RTCM3 output § New CMR2 output IP server

~ IP receive (2-way)
IP connection

B #

(=}

&

®

-

MSM1
MSM2
MSM3
MSM4

7 MSM5

MSM6
MSM7

RTCM1001
RTCM1002

RTCM1003 :
— M1004 7

Differential Corrections Qutput

Port Description Type
@ UHF1 UHF Radio

Messages

RTCMv3 1004, 1006, 1012, 1033, 1230 [ ¥

£2 New RTCM2 output £ New RTCM3 output £ New CMR2 output

1005
1006 [«
1007

—@ Advanced Settings—

jk” to apply the changes.

Figure 5-3: Selecting to output RTCM3 RTK corrections over the UHF radio
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Step 3: Configuring the UHF radio

The UHF radio can be configured in the ‘UHF window. In the example show in Figure 5-4, the
radio will transmit at a frequency of 410 MHz, channel spacing of 12.5 kHz and at a power of
100 mW!'. The transmission protocol and error method can also be selected on this page as
shown.

0 The frequency and bandwidth are configured via the Advanced Settings menu. Note that,
the baud rate of the connection depends on the Protocol and Bandwidth settings as given
in Appendix 9.2.

Corrections  NMEA/SBF Out Logging

Communication > UHF

UHF / DiffCorr

UHF disabled

Status
Powe Status Powered off
UFs on [ Tonenitr T
; Frequency N/A
Rx channel Forced bandwidth Forced frequency Error No error
UHF1 [Cho1 v |@5kHiz v [ 410.0000MHz
Tx channel Tx power
UHFL [Chot v [ 100mW v |
v
Tl =101
Bandwidth Rx frequency  Tx frequency
Chot [125kHz v | 441MHz| 410MHz
Default
Press "OKistemapply the changes.

Figure 5-4: Configuring the UHF radio

! Please note that, depending on your location, you may be prohibited from transmitting on certain

frequencies or at certain power levels.
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Step 4: Verifying the configuration

If the UHF radio has been correctly configured, the transmission line in the top-panel should
change to green as shown in Figure 5-5. The format of the corrections stream should also be
correctly identified along with the data rate.

-UHF / DiffCorr

@ RTCMv3 (0.51kB/s)

Transmitter (410 MHz)

—UHF Modem Mode
Power Mode
UHF1 |on v | Transmitter ¥ |

Status

Status Transmitter

Bandwidth  12.5 kHz

~UHF Receiver Configuration Frequency 410 MHz

Rx channel Forced bandwidth Forced frequency Error Mo error
UHF1 | Cho1 ¥ |[25kHz v 410.0000[MHz :

Figure 5-5: The UHF radio configured to transmit RTCMv3 diff corr at 410 MHz
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5.2 Configuring the AsteRx-U NTRIP Caster

The AsteRx-U includes a built-in NTRIP Caster that makes correction data from the AsteRx-U
available to up to 10 NTRIP clients (or rovers) over the internet. The caster supports up to
three mount points and can also broadcast correction data from a remote NTRIP server.

All settings relating to the AsteRx-U NTRIP Caster can be configured on the NTRIP Caster
window from the Communication menu.

Step 1: Define a new mount point

Commumication Corrections NMEA/SBF Out Logging

Communication > NTRIP Caster UHF

Bluetooth

— General Settings Ethernet
Enable NTRIP caster ® off © on Wik

1P Port : éWi_ Cellular
Caster identifier |default Dynamic DNS
— Mount Points IP Ports. ¢~ Edit Mount Point
Enabled e v|
mount paints | L - n
_ T || vounpome ame
£5 New mount point Allow external server | No v
—Client Users Hate Server user name | onfigure RIP Outp
) Serial Port Server password @] e e
There are currently no users defined. e —Enable Local Server
9 New user Dis bornet Enable Local Se
Manual format string e |
m Format details Qe Type: h
The internal caster mount point is configured
ﬂ m to distribute RTCMv3
y Currently, no RTCMv3 output is configured.
~Messages to Qutpupt—————————————————
Which RTCMv3 messages do you want to
output?
& MSM1 & =
& MSM2 &
® MSM3 @
'y ® MSM4
Status| Settings Edit Mount Point & MSM5
—General Settings Enabled !Y65 v & MSM6
Enable NTRIP caster @0 m Mount point name  |Leuven = MSM7
IP Port I 2 Allow external server | No v RTCM1001 8
Caster identifier |default Server user name | | RTCM1002 =
— Server password | @] RTCM1003 O
~Mount Point: Client authentication |basic vl || rTCM1004 “
Name Format Enabled Authentication Data format RTCMv3 v RTCM1005 [
& Leuven RTCMv3 Yes basic B X Manual format string RTCM1006 @ =
New mount point Format details rtemv3
: D = =
— Client Users. _
There are currently no users defined.
9 New user

OK" to apply the changes.

Figure 5-6: The configuration sequence for defining a new mount point

In the NTRIP Caster window, click on the Settings tab.

In the General Settings field, enable the NTRIP Caster and select the IP port over which you
wish to send correction data: the default port is 2101.

Click on £ New mount point as indicated in Figure 5-6. Select ‘Yes' to enable the mount
point and give it a name. This is the name that will appear in the caster source table. Up to
3 mount points can be defined each with a different name. You can also select the type of



septentrlo 5.2. CONFIGURING THE ASTERX-U NTRIP CASTER

Client authentication for the mount point: none - any client can connect without logging
in or, basic - clients have to login with a username and password.

To select a correction stream from the NTRIP server of the AsteRx-U, select ‘No’ in the ‘Allow
external server’ field?.

Click on the ‘Local Server ...’ button to enable the local NTRIP server of the AsteRx-U and
to select the individual messages you want to broadcast. By default, correction messages
necessary for RTK are pre-selected. Click Ok to apply the settings.

Step 2: Define a new user

If you selected basic client authentication when configuring the mount point in the previous
step, you will need to define at least one user. The user name and password are the
credentials needed for the NTRIP client (rover) to access the correction stream.

In the ‘Client Users’ section, click on £ New User as shown in Figure 5-7. Enter a User Name
and Password for the user and select the mount points that they will have access to. Up to
10 NTRIP clients can log in as a particular user. Click Ok to apply the settings.

—General Settings
Enable NTRIP caster © off ® on g Statu
IP Port 2101 —General Settings
Caster identifier default Enable NTRIP caster « off ® on
Mount Point IP Port 2101
~Mount Points ——
rp—— Caster identifier default
Name Format Enabled Authentication
L RTCMv3 Y b !
e euven v es asic 7:\1@_”“ DOII'ltS
New mount point - 1 Name Format Enabled Authentication
~—Edit User - - & Leuven RTCMv3 Yes basic Z

—Client Users User Name

= | New mount point
Password \

aptly no users defined.

~Client Users

Allowed Mount Points “SERESEEy MRz

=l User Name Allowed Max. Nr.

Unused/MP3 Mount Points of Clients
Max number of clients | 10 Mildred All 10 4

New user

K" to apply the changes.

Figure 5-7: Configuring the login credentials for a user

Step 3: Is the NTRIP Caster working?

In the ‘Status’ tab of the NTRIP Caster window, you can see a summary of the NTRIP Caster
to make sure that it has been properly configured. In the example shown in Figure 5-8, a
rover client is connected to the mount point named Leuven as user Mildred.

If the client rover receivers are configured to send a GGA message to the caster (as was the
case in Figure 5-9), then their position will also be visible.

2 By setting Allow external server to Yes the mount point can receive a stream from a remote NTRIP server
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~— Mountpoints
: Server Connect 3
Mountpoint il Tt Rate Clients
Leuven Yes Bm24s 464 Bps 1
~—Connected Clients
Mountpoint User C?rl;;:zct Latitude Longitude
Leuven Mildred 3me6s 50°50'55.1"  4°43'55.8"

Figure 5-8: Connecting as a client to the AsteRx-U NTRIP Caster

On the NTRIP Client side

Rover receivers can connect to the NTRIP Caster by entering its IP address and Port as shown
in Figure 5-9. After clicking ‘Ok’, the mount point source table will be filled and a mount point
can be selected. The user name and password can then be entered and within a few seconds,

the rover receiver should report an RTK fixed posi

tion.

~ Ntrip

®

mﬂ In:RTCMv3
-

192,168.110.119: Leuven

~ Edit NTRIP Connection

v

Send GGA ta caster 10 sec

Mode [Client

Caster [192.168.110.119

Port [ 2101 |

User name M|Idred |
Passward .................................. {:;},
Mount point e

Figure 5-9: Connecting as a client to the AsteRx-U NTRIP Caster
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6 Receiver Monitoring

6.1 Basic operational monitoring

The ‘Overview’ page of the web interface in Figure 6-1 shows at a glance a summary of the
AsteRx-U's operational status.

Receiver Position Attitude e

- [ asters-u s 3011881 | [Lat: nsossoss.osas ma | [ Heading: i wa | Fined B o attitude
: alll Overall Quality B SECORX
- [ 1P Address: 192.168.120.119 | |Lom: Eesarsssmn” wa | [piteh: wa WA | il celluar 1 Comections
r : =05: % i -t ﬂ UhF @ Logging
sgptentrm [ uptime: 2 21:05:14 | [rgt: 129.256m na | [roi: wa wa | e e

~Quality Indicators -

OB B s =5 e

Owverall Main signals Auxl signals Main RF power Auxl RF power PU
aill 1010 il 10710 il 0f10 «ll 10f10 a1l 5/10 aill 10/10

~ GNSS )

GPS (Position: 9, Track: 11)
/,/ GLONASS (Position: 8, Track: 8)

Galileo (Position: 3, Track: 6)
SBAS (Position: 0, Track: 5)

@ BeiDou (Position: 4, Track: 8)
QZ5S (Position: 0, Track: 0)
&nmss {Position: 0, Track: 2)

UHF } DiffComr
@ RTCMv3 (0.45kB/s)

(3
(4]
-
(7 ]

Transmitter (410 MHZ)
< é .

UHFl (Qut:RTCMv3 0.45kB/s)

~Loaging CPU Load )
Internal Disk (7.6 GB) 100% | i
W used (32%, 2.4 GB) |
[ free (68%, 5.1 GB) .
Logging SBF |

| 120 MB/day o J

Figure 6-1: Overview page of the web interface

o The main information bar at the top of the window gives some basic receiver
information: receiver type, serial number and position. The length of time since the
last power cycle (Uptime) and the attitude when a second antenna is connected, are
also given.
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9 Theicons to the right of the information bar show that, in this example, the position of

©

©

the receiver is fixed, the overall perfomance (signal quality and CPU) is Excellent (5 out
of 5 bars) and the receiver is logging to the internal disk. The Corrections icon indicates
that differential corrections are being sent out to a rover receiver. The active UHF and
WiFi icons show that the on-board UHF and WiFi modems are turned on.

The Quality indicators give a simple overview of signal quality, RF antenna power and
CPU load of the receiver.

The GNSS field details how many satellites for each constellation are being tracked and
used in the position solution (PVT). A green line indicates that at least one satellite in
the constellation is being used in the PVT, a blue line indicates that satellites are being
tracked but not used and a grey line that there are no satellites from that particular
constellation in tracking. More information can found in the Satellites and Signals
page on the GNSS menu.

The UHF/DiffCorr field shows the differential correction format being transmitted or
received via the UHF radio.

The Data Streams field gives an overview of the data streams into ( lines) and out
from (blue lines) the receiver. In this example, the receiver is logging SBF data to the
internal memory (DSK1) and sending out RTCMv3 differential correction data over the
UHF radio.

The Logging field summarises the current logging sessions and disk capacities. The
complete logging information and configuration windows can be found via the Logging
menu.
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DETECT AND MITIGATE INTERFERENCE

6.2 AIM+: Using the spectrum analyser to
detect and mitigate interference

The AsteRx-U is equipped with a sophisticated RF interference monitoring and mitigation
system (AIM+). To mitigate the effects of narrow-band interference, 3 notch filters can be
configured either in auto or manual mode. These notch filters effectively remove a narrow
part of the RF spectrum around the interfering signal. The L2 band being open for use by
radio amateurs is particularly vulnerable to this type of interference. The effects of wideband
interference both intentional and unintentional can be mitigated by turning on the WBI
mitigation system. The WBI system also reduces, more effectively than traditionally used
pulse-blanking methods, the effects of pulsed interferers.

The spectrum view plot

In the Spectrum window of the GNSS menu, you can monitor the RF spectrum and configure
three separate notch filters to cancel out narrowband interference. Figure 6-2 shows the L2
frequency band with the GPS L2P signal at 1227.60 indicated. Different bands can be viewed
by clicking on the ‘Show table’ button as shown. The spectrum is computed from baseband
samples taken at the output of the receiver’s analog to digital converters.

—Spectrum Plot: Power
55 d8

I Power (dB)

Frequency: 1227.57 MHz
Power: 50.6 dB

& I'FITF'YFT‘”TI |

45 dB

40 d8
Band

Signals Catter
GPS L5, GLO L3, IRNSS LS5, 1188 MHz

GAL E5a,ESb,ARBOC, GEO L5, QZSS L5, ==l

BDS B2
GPS L2-P(Y),L2C, QZ5S L2C, 1231 MHz
Mean I: 0.30 | Mean Q: 1.23 | RMS I: 4.06 | RMS Q: 4.39 GLO L2-P,L2-CA [ Seteci |

35 dB

30 d8
1210 MHz 1220 MHz 1230 MHz 124 i DAL B EOS B3
Signals: GPS L2-P(¥),L2C, QZSS L2C, GLO L2-P,12-4 LBand 1541 MHz
e e
Power + | Main - 1231 MHz Average of last 20 v

GPS L1-CA,L1-P(Y), QZ55 L1-CA, 1584 MHz
GLO L1-CA, GAL E1, GEO L1-CA, BDS 81 E===®

Figure 6-2: The RF spectrum of the L2 Band
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DETECT AND MITIGATE INTERFERENCE

6.2.1 Narrowband interference mitigation

Configuring the notch filters

In the default auto mode of the notch filters, the receiver performs automatic interference
mitigation of the region of the spectrum affected by interference. In manual mode as shown
configured for Notch1 in Figure 6-3, the region of the affected spectrum is specified by a
centre frequency and a bandwidth which is effectively blanked by the notch filter.

~Notch Filters

Notch2 ~ Notch3
Mode  vate 0~
Center frequency 1100.000MHz|  1100.000MHz
Double-sided bandwidth 30 kHz | 30 kHz

~Wideband Interference Mitigation
Enable WBI mitigation « off @ cﬂ

"!)‘ aull ()

clal R

Press "OK" to apply the changes.
Figure 6-3: Configuring the first notch filter Notch1 at 1235 MHz

With the Notch1 settings as shown in Figure 6-3, the L2-band after the notch filter (After IM)
is shown in Figure 6-4 with the blanked section clearly visible.

—Spectrum Plot: Power
55 dB

M Power (dB)

Frequency: 1235.04 MHz
L Power: 36.7 dB

35 dB

Mean I: -0.05 | Mean Q: 0.39 | RMS I: 4.06 | RMS Q: 4.17

30 dB
1210 MHz 1220 MHz 1230 MHz 1240 MHz 1250 MHz 1260 MHz

Signals: GPS L2-P(Y),L2C, QZSS L2C, GLO 12-P,12-CA EEIETS

Power v QMaln- 1231 MHz + | Average of last 10 *

~Baseband Sampling Configuration
| Baseband sampling mode ' BeforeIM ® AfterIM J

Figure 6-4: The RF spectrum of the L2 Band after applying the notch filter at
1235 MHz
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Wideband interference of GNSS signals can be caused unintentionally by military and civilian
ranging and communication devices. There are also intentional sources of interference from
devices such as chirp jammers. The wideband interference mitigation system (WBI) of the
AsteRx-U can reduce the effect of both types of interference on GNSS signals.

Configuring WBI mitigation

The wideband interference mitigation system (WBI) can be enabled by selecting ‘on’ as shown
in Figure 6-5.

~Notch Filters

Notch1 Notch2 Notch3
Mode manual * auto +|auto v
Center frequency 1235.000MHz 1100.000MHz 1100.000 MHz
Double-sided bandwidth 80 kHz | 30 kHz 30 kHz

Enable WBI mitigation off ®on

Press "OK" to apply the changes.

~Wideband Interference Mitigation—J]

Figure 6-5: Select ‘on’ to enable wideband interference mitigation then ‘OK’ to
apply the new setting.
WBI mitigation in action

The GPS L1 band interference shown in Figure 6-6 is produced by combining the GNSS
antenna signal with the output from an in-car GPS chirp jammer.

~ Spectrum Plot: Power

80dB

70dB

60dB

50dB

40dB |f*

1560 MHz 1570 MHz 1580 MHz 1590 MHz 1600 MHz 1610 MHz
Signals: GPS L1-CA,L1-P(Y), QZSS L1-CA, GLO L1-CA, GAL E1, GEO L1-CA, BDS B1 @EIEIIETEN

Power ¥ | Main - 1584 MHz v | Average of last 10 v

J

Figure 6-6: Simulated wideband interference in the GPS L1 band using an in-car
chirp jammer.
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When WBI mitigation is enabled, the effect of the interference is dramatically reduced to the
extent that, the small signal bump at the GPS L1 central frequency of 1575 MHz is clearly
visible as Figure 6-7 shows.

In this particular test, the interference signal caused the receiver to fall back to the less
precise DGNSS or standalone positioning modes. With WBI mitigation enabled however,
the receiver was able to maintain an RTK fix position throughout.

~Spectrum Plot: Power

65dB

60 dB

55dB

50dB

45dB

40 dB

35dB [
1560 MHz 1570 MHz 1580 MHz 1590 VMHZ 1600 MHz 1610 MHz
Signals: GPS L1-CA,L1-P(Y), QZSS L1-CA, GLO L1-CA, GAL E1, GEO L1-CA, BDS Bl EitliEY

Power v | Main - 1584 MHz v | Average of last 10 v

Figure 6-7: Enabling WBI interference mitigation greatly reduces the effect of the
interference caused by the chirp jammer.
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6.3 How to log data for problem diagnosis

If the AsteRx-U does not behave as expected and you need to contact Septentrio Support
Department, it is often useful to send a short SBF data file that captures the anomalous
behaviour.

6.4 Support SBF file
Step 1: Log the Support SBF data blocks

On the Logging page, click on £3 New SBF stream. In the next window, you can select the
SBF blocks you wish to log. By selecting Support as shown in Figure 6-8 the most useful SBF
blocks for problem diagnosis will be automatically selected. Click OK then turn on logging.
Again click OK to start data logging.

Disk Usage
Internal Disk (7.6 GB)
W used (33%, 2.5 GB)
B free (67%, 5.1 GB) Edit SBF Stream

Interval [1sec 7|

7]
PostProcess (]

| Unmount_§ Formal }

Enable Logging
Logging ® off “'on

—NMEA/SBF Logging Streams Disk Usage —
There are currently j i Internal Disk (7.6 GB)
£2 New NMEA streafy £J New SBF stream B used (33%, 2.5 GB)
O free (67%, 5.1 GB)

~—SBF Logging Parameters

Naming type FlleName  +|
File name  log |

~—NMEA/SBF Logging Streams:

Type Messages Interval
SBF  Support 1sec

New NMEA stream &2 New SBF stream
Streams prepared, press "OK" to apply the changes.

7~ SBF Logging Parameters
DSK1
Naming type | FileName v
File name  [log |

Figure 6-8: Click on [ J) New SBF stream and select Support

0 Please note that logging the Support data blocks requires a large throughput of data that
may not be compatible with other CPU-intensive tasks such as data output at higher rates.

‘e
-
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When data logging has been correctly configured, the Logging window will show the newly
defined session as active as indicated in Figure 6-9.

~Disk Usage

- Internal Disk (7.6 GB)
A [ used (33%, 2.5 GB)
A almetteed67 a5 GB)

Logging SBF
[ Unmount | Format (Y MB/day

—Enable Logging
Logging ' off ® on

—NMEA/SBF Logging Streams

Type Messages Interval
SBF Support 1 sec i X

£3 New NMEA stream &2 New SBF stream

\

7 SBF Logging Parameters
DSK1
Narning type | FileName
File name Io_? .

Figure 6-9: The Logging window showing an active logging session

Step 2: Downloading the logged SBF file

To download a data file logged on the AsteRx-U, click the download icon ) next to the
filename on the Disk Contents tab as shown in Figure 6-10

—Disk Usage

Internal Disk (7.6 GB)
B used (17%, 1.3 GB)

/ [ free (83%, 6.2 GE)
=

[ Unmount ] Format |

~—Enable Logging
Logging ® off m

ed  Disk Contents

Name Size =
% Internal Disk (7.6 GB) 1.3 GB

< 17034
4w 17035
. 17036

(2 |

Figure 6-10: Click the ) icon next to the file you want to download

;"\
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6.5 Activity logging

The AsteRx-U reports various events in the Receiver Messages window of the Admin menu
that can be used to check receiver operations. The example in Figure 6-11 shows that four,
15 minute SBF files have been successfully FTP pushed to a remote location.

Communication Corrections NMEA/SBF Out Logging Admin

Configurations

~Receiver Messages
[1:5un 1980-81-06
-06

Reset
00:00:17] Mount : Success on mounting internal disk
[2:Sun 1980-01 00:00:17] Mount : Success on mounting external disk Upgrade
[3:Thu 2016-062-25 14:45:25] LOGL SBF:[16056/SEPTP56030.16_ => sarah@pc60devlin200:21 (data)] [{yies s iEueis
[4:Thu 2016-02-25 15:00:28] LOG1 SBF:[16056/SEPTO56045.16_ => sarah@pc6@devlin2e0:21 (data)]

[5:Thu 2016-82-25 15:15:26] LOG1 SBF:[16056/SEPT@S56p00.16_ => sarah@pc6ddevlin200:21 (data)]

[6:Thu 2016-02-25 15:30:31] LOG1 SBF:[16056/SEPT@56p15.16_ => sarah@pc6@devlin200:21 (data)]

Expert Control

Receiver Messages

About

Figure 6-11: Events reported by the AsteRx-U in the Receiver Messages window
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7 Receiver Administration Operations
7.1

The IP settings of the AsteRx-U can be configured on the Ethernet window of the Web
Interface. By default, the AsteRx-U is configured to use DHCP to obtain an IP address but, a
static IP address can also be configured as shown in Figure 7-1.

How to change IP settings of the AsteRx-U

In Static mode, the receiver will not attempt to request an address via DHCP but will use the
specified IP address, netmask, gateway, domain name and DNS. DNS1 is the primary DNS,
and DNS2 is the backup DNS. In DHCP mode, the arguments IP, Netmask, Gateway, Domain,
DNS1, and DNS2 are ignored.

Communication |

Communication = Dynamic DNS

Ethernet

@

[Ethernet Interface Mc)de-]

UHF
Bluetooth
Ethernet

Wik

Cellular

Power ' off ®on

— TCP/IP Settings

Mode  DHCP ® Static
IP address [192.168 11162
Netmask 2552552520
Gateway (162168 1081
Domain gseplentrio,lonal
DNS1 19216810096 |
DNS2 1192.168 100.84
ply the changes.

Figure 7-1: Configuring a static IP address

The new IP address should now appear in the Ethernet Status field as shown in Figure 7-2.

— Ethernet Status -
IP Address 192.168.111.62
Hostname
Metmask 255.255.252.0
Gateway 192.168.108.1

MAC Address 00:50:C2:36:39:4F

Figure 7-2: TCP/IP settings

Note that the IP settings will keep their value after a power cycle and even after a reset to
factory default in order to avoid accidentally losing an Ethernet connection to the receiver.
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7.2 How to configure Dynamic DNS

Dynamic DNS allows remote contact with the AsteRx-U using a hostname.

When devices are connected to the internet, they are assigned an IP address by an internet
service provider (ISP). If the IP address is dynamic then it may change over time resulting in a
loss of connection. Dynamic DNS (DynDNS or DDNS) is a service that addresses this problem
by linking a user-defined hostname for the device to whichever IP address is currently
assigned to it.

To make use of this feature on the AsteRx-U, you should first create an account with a
Dynamic DNS provider (dyndns.org or no-ip.org) to register a hostname for your receiver.
In the example shown in Figure 7-3, the hostname asterxu.mine.nu has been registered with
dyndns.org. The Bind option, selected in this case, tells the Dynamic DNS provider only to
update IP addresses assigned over an Ethernet LAN connection.

SECORX Communication Corrections 'NMEA/SBF Out Logging

Communication > Dynamic DNS
Dynamic DNS
Provider off ® dyndns.org ' noj
Usemame ssncom
Password |sesseees

Dynamic DNS Status

Status off
Error No error
Bound IP address N/A

Hostname |astencu.mine.nd Cellular
Bind Ethernet Dynamic DNS

Please check the Firewall Settings to mak:
access is epabled to the required ports.

Figure 7-3: Configuring Dynamic DNS
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7.3 How to control access using the AsteRx-U
Firewall

You can control access to the AsteRx-U using the receiver’s firewall in the Firewall window.
By default, all Ethernet and WiFi ports are open as are the cellular IPS ports (i.e. those defined
on the IP Ports menu).

In the example shown in Figure 7-4, Ethernet ports 2101, 2102 and 2103 are accessible but
only from devices with the IP address 84.199.9.148. Similarly, all WiFi ports are open but only
those from IP 84.199.9.148. No access is possible via cellular ports.

Please note that the firewall settings do not apply when connecting to the web interface
using USB. In the case of WiFi, firewall settings only apply when the receiver is in WiFi client
mode.

Communication Corrections NMEA/SBF Out Logging

Communication = Dynamic DNS

— Firewall Settings

Open portsIP portlist
Ethernet |PortList ¥ 2101 2102 2103
WiFi  |all '

L

Fone 0 Cellular

I{separated by spaq Dynamic DNS

Cell defauit: only IPS ports IP Ports
Other interfaces default: all ports open

Cell

Firewall

~IP Address Filtering SYch e

Mode O off ®on NTRIP Caster
Allowed IP addresses 84.199.9.148 |
(separated by spaces)

Press "ORSSE@EPPly the changes.

Figure 7-4: Configuring the Firewall of the AsteRx-U




Septentrlo 7.4. HOW TO UPGRADE THE FIRMWARE OR UPLOAD A NEW PERMISSION FILE

The AsteRx-U firmware and permission files both have the extension .suf (Septentrio
Upgrade Format) and can be uploaded to the AsteRx-U as shown in the steps below.
Firmware upgrades can be downloaded from the Septentrio website and are free for the
lifetime of the receiver. Permission files enable additional features on the AsteRx-U and can
be purchased via our sales department.

Step 1: Select the .suf file and and start upgrade

The upgrade procedure is started by clicking on Choose file in the Admin Upgrade tab as
shown in Figure 7-5.

Admin > Upgrade

~Upgrade Receiver Firmware Upgrade

Select upgrade (*.suf) file:

Choose file |No file chosen

Start upgrade

Current firmware version: 4.1.0-tst150817r51801nonstandard

If you are upgrading the receiver using its WiFi network, please reconnect once
this WiFi network becomes available again after the upgrade.

Figure 7-5: The AsteRx-U upgrade window

After saving the .suf file to your pc, you can then select this file, start the upgrade and follow
its progress as shown in Figure 7-6 .
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- [ » Libraries » Documents » MyDocuments » FW = [ 43 || Search F

Organize = New folder = A
3 Favorites 3 Documents library Amangeby: Folder ¥
B Desktop Fw
§ Downloads Name Date modified Type % Size
.l Recent Places | | : . . —
|5l o AsteRc-U-full-4.1.0.50f 9/07/201513:31 Septentrio Upgrade Format 21036 KB
4 Libraries 2 )
> Froe— —Upgrade Receiver Firmware
o' Music | "
B3 Pictures Select upgrade (*.suf) file:
Sl Subversion | Choose file | AsteRx-U-full-4.1.0.suf
B videos . p .
- Start upgrade. Please wait while the receiver is uparaded.

Septentrlo' 7.4. HOW TO UPGRADE THE FIRMWARE OR UPLOAD A NEW PERMISSION FILE

File AsteRx-U-full-41.0.5uf - il q I

Version: 4.1.0

Size: 20.5 MB 1If you are upgradin
Current firmware version: 4.1.0-ts using its WiFi netw

reconnect once thil
If you are upgrading the receiver usin becomes available|
this WiFi network becomes available 3 upgrade.

* upgrade complete

<

S —eeeeee

Please wait while the receiver is upgraded.

 resetting receiver to upgrade mode
+ uploading SUF file and upgrading

If you are upgrading the receiver using its
WiFi network, please reconnect once this
WiFi network becomes available again after

the upgrade.

* upgrade complete

™
Y’

Figure 7-6: The AsteRx-U upgrade window

Step 2: Verifying the upgrade

If there were no problems with the upgrade the message ‘Upgrade successful’ will appear.
You can then check on the Admin About tab that the AsteRx-U firmware or permission file

has correct, new version as indicated in Figure 7-7.

Upgrade successful
In order to verify the outcome of the upgrade:

» Please consult the identification page to review the installed versions.
» Please look at the latest upgrade status info below, to observe error messages if any.

[101] Writing d
[101] Writing dg
[101] Writing dg
[101] Writing dd Admin > About
[101] Writing dg
[181] Processing
[101] Processing
[101] Processing
[101] Processing
[182] SUF fully
[183] Rebooting

Communication Corrections

Receiver Identification

Component  Attribute Description
uct AsteRicU

version  4.1.0nonstandard

# firmware

permfile permid  20150130-3009155-1
antinfo format antex 1.4

ngs2bin 2.0

antcount 538

# components
TERRASTAR  PAC QQ502:6305:1780

NMEA/SBF Out Logging

Configurations
Reset
Upgrade
User Administration

Expert Console
About

Figure 7-7: Checking the firmware and permission fil

e versions
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7.5 How to set the AsteRx-U to its default
configuration

You can set the AsteRx-U configuration to its default settings via the Admin Configurations
tab as shown in Figure 7-8. Select ‘RxDefault’ from the ‘Source’ drop-down list and either
‘Current’ or ‘Boot’ in the ‘Target’ menu. You will then be prompted to Save or Ignore the new
current configuration as the boot configuration.

SECORX Communication Corrections

TN

Configurations

Admin > Configurations

Reset
rCoEx Conﬁﬁuration File— Receiver Configurations =
Source #  Current | Different from factory default | O |© Upgrade
Target # Boot | Different from factory default|O | O e
Userl Equal to factory default 1] Expert Console
User2 Equal to factory default 1] About

Default

Press "OK" to apply the changes.
Save current

configuration to boot

configuration.
Save

Figure 7-8: Setting the AsteRx-U to the default configuration

Please note that this procedure will not erase the IP settings of the receiver. This can only be
done on the Ethernet page of the Communication menu.

7.6 How to reset the AsteRx-U

If the AsteRx-U is not operating as expected, a simple reset may resolve matters. The
AsteRx-U can be fully power-cycled using the front-panel power button however, via the
Admin Reset tab as shown in Figure 7-9, different functionalities can be individually reset.
A 'Soft’ level reset will cause the AsteRx-U to boot up with its current configuration while a
‘hard’ reset will use the configuration stored in the boot file.

Overview GNSS SECORX Communication Corrections NMEA/SBF Out Logging
Admin > Reset Configurations
Reset
Reset Receiver————————————— S
Level ) Soft ® Hard
Config ~
PVTData (B Expert Console
SatData =]
— ut
BaseStations (] 2ha
Bluetooth [m]
WiFiAccessPoints [m]

m Are you sure you want to reset the receiver?
Press "OK" to apply the changes. Doing so will result in the loss of the connection
with the receiver.

e [

Figure 7-9: Resetting the AsteRx-U configuration to its boot configuration
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v

7.7 How to copy the configuration from one
receiver to another

In the Admin Configurations tab, the configuration of an AsteRx-U can be easily saved to a
PC as a text file. A saved configuration can also be uploaded to an AsteRx-U.

Step 1: Downloading the configuration from an AsteRx-U

Click the green download arrow next the configuration you wish to download as shown in

Figure 7-10. The configuration will be saved as a .txt file in the same downloads location
used by the internet browser.

Communication Corrections

NMEA/SBF Out __Logging | Admin__ ]

Admin > Configurations Configurations

Copy Configuration File Receiver Configurations e
[ Source 1 & Current | Different from factory default£310 Uy
Target # Boot |Different from factory defaul User Administration
Userl Equal to factory default U Expert Console
User2 Equal to factory default | o e

Press "OK" to apply the changes.

Figure 7-10: Downloading a configuration from an AsteRx-U

Step 2: Uploading the configuration to a second AsteRx-U

Click on the blue upload arrow, as indicated in Figure 7-11, to upload a configuration file
stored on you PC. In this example, the saved file will be uploaded as the Boot configuration.

Communication Corrections

e Sor o ooy hamin

Admin > Configurations Configurations

Reset
Copy Configuration File Receiver Configurations =
Source & Current | Different from factory default | QL0 Upgrade
Target # Boot | Different from factory default | |@| User Administration
Userl Equal to factory default U Expert Console
User2 Equal to factory default
ser qual to factory defau Q] e

Press "OK" to apply the changes.

Figure 7-11: Uploading a configuration to an AsteRx-U
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Select the configuration file to be uploaded then click on OK on the status pop-up as shown
in Figure 7-12.

€ Open
QQ [J chusers\dean\Downloads\configd <[ 43 ][ Search confis )
Organize v New folder = O @
¢ Favorites S Neme ’ Date modified Type size
B Desktop AsteRe-U_3000155 Boot 2015-07-24-143000.b¢  24/08/201514:30  Text Docu, 1Ke
% Downloads

%) Recent Places

4 Libraries

<] Documents

& Music . . o
&5 Pictures Please wait while the configuration is uploaded.
bl Subvession Saving Current configuration

B videos

«+ Upload new configuration to Current
* Copy Current toBoot

« Restore Current configuration

« Configuration uploaded

=

File name:  AsteRx-U_3009155_Boot_2015-07-2

Figure 7-12: Select the configuration file to upload
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8 Security
8.1 Default access to the AsteRx-U

You can manage the access that users have to the AsteRx-U in the ‘User Administration’
window of the ‘Admin’ menu.

By default, all communications are assigned User-level access as shown in Figure 8-1. ‘User’
level allows full control of the receiver while ‘Viewer’ level only allows monitoring the receiver
and viewing its configuration.

Admin > User Administration

7~ Users Reset
There are currently no users defined. Upgrade
£7 New user User Administration
\
¢~ Default Access Level Per Interface Eoieniy
Web U none O Viewer ® User Recefver Messages
Disk U none © Viewer ® User About
IP ports " none ' Viewer ® User
COM ports “none O Viewer ® User
USB ports Cnone © Viewer ® User

Bluetooth ports ' none © Viewer ® User

Figure 8-1: The default access levels of the AsteRx-U

8.2 Defining user access to the AsteRx-U

You can add users and define their access levels by clicking on the ‘New user’ button as
shown in Figure 8-2. You can also define the default access when not logged in.

ently no users defined. 1

Edit User:
User name Gearge | l

Password  [l--ee= | i
User access levell| User User Name Access Level SSH Key
SSH Key George User No

DED | o

Users edited, press "OK" to apply the changes.
LN

— Default Acces:

Web ® Viewer ' User
Disk O Viewer ® User
IP ports J © Viewer ' User
COM ports ' Viewer ' User

USB ports ®  Viewer ' User
Bluetooth port§ @  Viewer ' User

o]
Press "OK" to apply the changes.

Figure 8-2: Click on ‘New user’ and fill in the user details and the default access
when not logged in
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—Users
User Name Access Level SSH Key
George User No i X
Mildred Viewer No iF X
New user

—Default Access Level Per Interface

Web none ® Viewer ' User
Disk none ' Viewer ® User
IP ports ® none ' Viewer U User
COM ports ® none ' Viewer ' User
USB ports ® none ) Viewer U User
Bluetooth ports ® none ' Viewer ' User

Figure 8-3: An example with two defined users

In the example shown in Figure 8-3:

Web Interface: Anonymous users (without password) can connect to the receiver via the
web interface as Viewers. They can browse the various windows but cannot change any of

the settings. Only George, who has User access, can change receiver settings via the web
interface.

FTP: Anonymous users have full access to the disk over FTP so can download and delete
logged data files.

IP, COM, USB and Bluetooth Ports: Only George has User access to the IP, COM, USB
and Bluetooth ports so can change receiver settings over these connections. Mildred has
only viewer access to the IP, COM and USB ports so can only send commands to show the

configuration. Anonymous users can neither change or view the receiver configuration
over these connections.

After defining the Users/Viewers and their access levels, they can login on the web interface
by clicking on Log in on the upper-right corner as shown in Figure 8-4.

AsteRx-U-3011881 (SEFT X

& C ) | ® asterx-u-3011881/ Tt

-
& seas E& 1o attitude

aill Overall Quality “ SECORX.
il Cellular & Corrections

Attitude

septentrio

User Name George 1 ukr @ Logging
=
Password sreeeees [ = wifi % Bluetooth
= m] X
AsteRx-U-3011881 (SEPT X
< C 1} | @ asterx-u-3011881 ) A |
|A5tERx—USj'N3DllSEl | ‘Lat: N50°50'55.1061" 0.382m | |Headmg:N,'A NfA ‘ € seas e No attitude
Sy aill Overall Quality g SECORX
o |IPAddress: 192,168,110,119 | ‘Lcm: E4°4355.,6798"  0317m | |P\tch: N/A NJA \ il Cellular ¥ Comections
B Uptime: 0d 04:35:54 Hgt: 129.622m 0.697m | |Roll: WA NA & use & Logging
septentrio’ | | | | | - D

Figure 8-4: Logging in to the AsteRx-U web interface
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By default, anonymous users have full access over FTP, SFTP and rsync to the files logged
on the AsteRx-U. FTP, SFTP and rsync access can be limited by configuring user access, as
described in Section 8.1. For added security, user authentication for SFTP and rsync access
can be configured using an SSH public key. When an SSH key is defined, the configured user
can download files using SFTP or rsync without entering a password provided of course, that
the matching private key is known by the key agent running on the same PC.

You can generate public and private keys using for example, PuTTY Key Generator as shown
in Figure 8-5.

g PUTTY Key Generator @l

File Key Conversions Help

Key
Public key for pasting into OpenSSH authorized_keys file:

ecdsa-shaZ-nistp521
AAAAE2VIZHNRLXNOY T tbmizdHATMEAAAAIbmEZdHATMEAAACFBAF1IQT pH1zgK8023|
TEwQS DIUF pBwQIQYWBh2HijAQuiBZ86F1 Zabeuagh T9igHX4sGhik/nSFHGYa0ewGaYGN)|
15AAL2EsHNVysLhXYVRmDzAIWyAqUjggO0gZ4pfimbHsxW JJ95zF uf

i RS FEGe ERRSS ecdsa-key-20161027 -

Key fingerprint: ecdsa-sha2-nistp521 521 2f49:b5:96:b2 8e:8c'be:53:61 ec:0e 64:ad2b:12
Key comment: ecdsa-key-20161027

Key passphrase: LITITYTY]

Confirm passphrase: sesssees
Actions

Generate a public/private key pair
Load an existing private key file
Save the generated key Save public key ] [ Save private key ]
Parameters

Type of key to generate:

(IRSA () DSA (@ ECDSA (" JED25519 (C)85H-1(RSA)
Curve to use for generating this key:

Figure 8-5: Generating SSH keys using the PUTTY Key Generator. The public key is
highlighted.

The generated public key is the highlighted text that can be pasted directly into the SSH Key
field of the AsteRx-U Web Interface as shown in Figure 8-6.

~ Edit User
User name |Gearge
Password =~ |essssees
User access level User v
SSH Key [AAAAE2VZHNRLXNoY Titbn|

Figure 8-6: Using an SSH Key

521-bit ECSDA keys offer the best security however, ECSDA 256 and 384-bit keys can also be
used. Alternatively, RSA 512 and 1024 key encryption is also supported.
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8.4 HTTP/HTTPS

By default, both http and https are enabled, however, http and/or https access to the
receiver can be disabled through the web interface by going to the Communication/Web
Server page or using the the setHttpsSetting command. Secure http access requires the
user to provide a certificate to the receiver which can be done by again navigating to the
Communication/Web Server page of the web interface as shown in Figure 8-7, and uploading
a .pem file containing the certificate. By default, if no user-provided certificate is available,
the receiver will use a self-signed certificate instead.

Communication Corrections NMEA/SBF Out Logging Admin

Communication > Web Server UHF
Bluetooth
Settings| Certificate T

Select *.pem certificate file to upload: Wik

Bestand kiezen | Geen bestand gekozen Cellular

Upload Certificate Dynamic DNS
IP Ports

Firewall

Web Server

NTRIP Caster
Serial Port

Figure 8-7: Uploading a certificate to the receiver
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9 Appendix

Figure 9-1: 4-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

0B.
PIN# Name Comment
1 Power_IN power input, 9 to 36 VDC. Single power input with
2 Power_IN PINs 1 and 2 shorted together internally.
3 Ground
4 Ground

909

@

Figure 9-2: 5-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

0B.
PIN# Name Comment
1 Ground
2 PPS 5V, Zout = 50¢2, 50mA. The pulse duration is 1.2ms.
3 Ground
4 GPO reserved
5 Ground
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0.0
2D DG
OO0

Figure 9-3: 7-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

0B.

PIN# Name Comment
1 GPI 1 reserved
First EVENT input

2 EVeNTA  (Max. Vyz, = 1V, Min. V5 = 2V, Max. V5 = 24V, 15 K pull-down)
3 Event B Second EVENT mput
(Max. Vrr, = 1V, Min. Vi = 2V, Max. Vg = 24V, 15 KQ pull-down)
4 Ground
Reset signal 3.3V-LVTTL, 5V TTL input. System is reset if the line
5 NRST_IN .
is pulled low (<0.6 V)
GPI 2 reserved
Ground

Figure 9-4: 9-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

0B.
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PIN# Name

O 0 N oo Ut B~ W N

RTS2

Ground

5V output
RS232

Not connected
Rx2

Tx2

CTS2

Ground

Comment
Serial COM 2 RTS line

5V DC output (500 mA max.)
reserved for future RS422 selection

Serial COM 2 receive line
Serial COM 2 transmit line
Serial COM 2 CTS line

9.1. REAR-PANEL PORT DESCRIPTIONS
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Figure 9-5: 14-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

1B.

The USB Host feature will only become fully functional in later firmware versions.

PIN# Name Comment

USBH_VB reserved
2 USBH_DP reserved
3 USBH_DM reserved
4 not connected
5 X3 Serial COM 3 transmit line
6 Rx3 Serial COM 3 receive line
7 not connected
8 Rx1 Serial COM 1 receive line
9 not connected
10 Tx1 Serial COM 1 transmit line
11 Ground
12 not connected
13 not connected

14 Ground



septentrio

9.1. REAR-PANEL PORT DESCRIPTIONS

Figure 9-6: 16-pin female socket pin-numbering guide as viewed end on. Start
counting at pin indicated by bold semi-circle and follow the line in an anti-clockwise
direction. This socket can be paired with a LEMO multipole male connector of type

PIN# Name
Ground

2 RXP

3 RXN

4 TXP

5 TXN

6 USB_DP

7 USB_DM

8 USB_VBUS

9 reserved

10 reserved

11 not connected

12 Ground

13 Ground

14 Ground

15 Ground

16 Ground

1B.

Comment

Ethernet 10/100 RX+

Ethernet 10/100 RX-

Ethernet 10/100 TX+

Ethernet 10/100 TX-

USB 2.0 data signal positive D+

USB 2.0 data signal positive D-

USB Power. Cannot be used to power the receiver.



septentrlo 9.2. UHF RADIO BAUD RATES

The receiver automatically adapts the baud rate according to the UHF channel bandwidth
(12.5 or 25 kHz). The parameters associated with the different protocols are given in the
table below.

When sending correction data for multiple constellations and frequencies at rates of 1 Hz
and greater, the lowest baud rate configurations (9600 and 4800 baud) may not be sufficient
and you should select a protocol/bandwidth combination for 19200 baud. For diff corr rates
of 0.5 Hz and less, a 9600 baud setting is sufficient.

Protocol Modulation Fc:Err‘I:::d Default baud  Default baud
. rate 12.5kHz  rate 25kHz
Correction

PCCGMSK GMSK always on 4800 bps 9600 bps
PCC4FSK 4FSK always on 9600 bps 19200 bps
PCCFST 4FSK always on 9600 bps 19200 bps
SATEL 4FSK configurable 9600 bps 19200 bps
TRIMTALK450S_P GMSK always on 4800 bps 9600 bps

TRIMTALK450S_T GMSK always on 4800 bps 9600 bps
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