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that future features, functionality or other product specifications change without prior
notice or obligation. The information contained in this manual is subject to change without
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CHAPTER 1. INTRODUCTION

1 Introduction

Ce

AsteRx SBi3 receivers carry the CE mark and are as such compliant
with the 2014/53/EU 4AS Radio Equipment Directive (RED), 2011/65/EU
aAS Restriction of Hazardous Substances (RoHS) Directive and 93/68/EC
- CE-marking Directive.

With regards to EMC, the AsteRx SBi3 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 SBi3 is 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 the receiver is used with a different
power supply than provided by Septentrio, it must have a double isolated
construction and must match the specifications of the provided power
supply. In addition, the power supplies needs to comply with safety
standard IEC 62368-1 and SELV.

>

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.

CHAPTER 1. INTRODUCTION
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For first-line support please contact your AsteRx SBi3 dealer.

Additional documentation can be found in the following manuals:

+ The AsteRx SBi3 Reference Guide (contained inside the Firmware Package zip on
our website) includes information on the receiver operation, the full list of receiver
commands and a description of the format and contents of all SBF (Septentrio Binary
Format) blocks.

* The RxTools Manual covers the RxTools software suite, including RxControl and
RxLogger.

The Septentrio website has a dedicated Support section
(http://www.septentrio.com/support), where the User Manual, the Firmware Reference
Guide and the latest officially supported Firmware version are readily available for download.

In case the AsteRx SBi3 does not behave as expected and you need to contact Septentrio’s
Technical Support department, you should attach a short SBF log file containing the support
blocks and a Diagnostic Report of the receiver.

@ http://www.septentrio.com

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

3001 Leuven,
Belgium
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2 AsteRx SBi3 Overview

The AsteRx SBi3 is a housed INS solution which fuses multi-frequency and multi-constellation
GNSS with an industrial-grade IMU (Inertial Measurement Unit), delivering precise
positioning, 3D orientation and coasting functionality. P68 compliant, this housed high
performance GNSS/INS system is ideal for rapid integration into machine control or safety
applications.

The AsteRx SBi3 can be used as a dual antenna GNSS/INS receiver for systems with any kind
of motion pattern. It can also be used as a single antenna receiver for systems with no slip
motion.

Use of the AsteRx SBi3 as a single antenna INS solution should be limited to use cases where

JAAN

the heading of the vehicle matches the direction of motion.

Size:
Weight:

Operating temperature:

Storage temperature:

Ingress Protection:
Humidity

Dust

Shock

Vibration

Input voltage:
Power consumption:

102x36x 118 mm (4.0x 1.4x4.6in)
490 g (17.3 0z)

-30°Cto +65°C
(-22 °F to +149 °F)

-40°Cto +75°C
(-40 °F to +167 °F)

IP68

MIL-STD-810G, Method 507.5, Procedure |
MIL-STD-810G, Method 510.5, Procedure |
MIL-STD-810G, Method 516.6, Procedure I/l
MIL-STD-810G, Method 514.6, Procedure |

5to 36V DC
1.3 W typical (GPS/GLONAS L1/L2)
1.5 W typical (all signals, all constellations)
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The power consumption of the AsteRx SBi3 depends on its configuration. The following
settings directly influence the amount of power consumed:

* The number of enabled GNSS frequency bands. For example, a receiver configured
to track signals only in the L1 and L2 bands will consume less than a receiver
configured to track in the L1, L2 and L5 bands. Use the setSignalTracking command
to enable/disable signals. Note that a given frequency band is disabled only when all
GNSS signals in that band are disabled.

* The activation of the Ethernet interface. In power-critical applications, it is
recommended to not use Ethernet and to turn off the associated hardware. This can
be done with the setEthernetMode command.

« The activation of the Wideband Interference mitigation (WBI) with the
setWBIMitigation command.

The following table shows the nominal power consumption measured when 12 VDC is
supplied to the PWR connector:

Typical Power

Configuration Consumption

GPS + GLONASS L1 + L2, RTK, Single antenna (externally

powered), 10Hz internal logging active 13W
GPS + GLONASS L1 + L2, RTK, Dual antenna (externally

. , . 1.65W
powered), 10Hz internal logging active
Ethernet on +0.3 W

Antenna type

Antenna powered dependent

The receiver can be powered through either:

* The PWR connector (5 to 36 VDC()
+ The Ethernet connector (Power over Ethernet - PoE, 37-57 VDC). (Please note that only
mode A, as specified in the 802.3af standard, is supported.)
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2.4 AsteRx SBi3 design

2.4.1 Front Panel

The AsteRx SBi3's front panel features two antenna TNC connectors.

A

MAINFANITT AUXANT

Figure 2-1: The front panel of the AsteRx SBi3

2.4.2 Rear Panel

Figure 2-2 shows the layout of the rear-panel connectors of the AsteRx SBi3. The rear panel
has three connectors: a 7-pin female PWR-COM2/3/USB socket, a 7-pin female COM1-GPIO
socket and a 4-pin female ETH socket. A full description of the connector PIN layout of the
rear panel ports can be found in Appendix A.

COMIECRION PWRIEOM2&5/IUSE:

AsteRx SBi3

Figure 2-2: The rear panel of the AsteRx SBi3

2.4.3 Top case

The AsteRx SBi3's top of the case shows the Septentrio logo as well as the engraving of the
IMU reference point, to be used for defining the antenna lever arm (see section 3.2). There
is an offset of 17 mm on the Z axis (as indicated in the engraving) to be accounted for during
the lever arm measurement.
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Figure 2-3: The top of the AsteRx SBi3

CHAPTER 2. ASTERX SBI3 OVERVIEW
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3 Configuring the AsteRx SBi3
3.1 Connecting to the AsteRx SBi3

3.1.1 Connecting via Ethernet using the web
interface

Step 1: Connect the Power and Ethernet cables

Connect the Ethernet cable to the connector labeled 'ETH’ on the rear panel of the receiver
as shown in Figure 3-1 and make sure it is connected to a LAN network. Then connect the
power cable to the receiver and make sure the correct input voltage is applied (between 4.5
and 36 V DC).

AsteRx SBi3

Figure 3-1: Rear panel Ethernet socket

Step 2: Open a web browser and connect to the AsteRx SBi3

By default, the AsteRx SBi3 has the hostname 'http://asterxsbi3-xxxxxxx’, where xxxxxxx are
the 7 digits of the serial number of the receiver board inside the AsteRx SBi3. This hostname
can be used on a local area network to connect to the AsteRx SBi3 if the IP address assigned
by the DHCP server is unknown. The hostname can be found on a sticker on the bottom of
the receiver housing. Figure 3-2 shows a screenshot of an Ethernet connection to a receiver
with serial number 9900035 using 'http://asterxsbi3-9900035'.

5 = m} X
= AsteRx SBi3 Pro-9900035 (SEPT] X + °
s C A Notsecure | asterxsbi3-9900035/ 3 SN o H
Receiver INS Position INS Attitude &ilogin »
a ‘ AsteRx SBi3 Pro 5/ 9900035 ‘ | Lat: /A NfA | | Heading: N/A /A | (#) standalone B o attitude
all O il li Correcti
‘; ‘ 1P Address: 192.168.109.9 ‘ | Lon: N/A N/ | | Pitch:  NfA NJA | il Overall Quality E rrections
}}I{( Spectrum clean
Septentno' ‘ Uptime: 0d 00:08:10 ‘ | Hat: N/A N/A | | Roll:  N/A N/A | & mu

Fa ervie “t‘lwhciéi »“’*Vu mun m.--*t- rrections

Figure 3-2: Connecting to the Web Interface via Ethernet

;"\
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3.1.2 Connecting via COM

In case you do not have an Ethernet cable or LAN network available, you may still connect to
the receiver using one of the receiver's COM ports and RxControl.

Step 1: Connect the Power and COM cables

Connect the COM cable to the connector labeled 'COM-GPIO’ on the rear panel of the receiver
as shown in Figure 3-3 and connect the other end to a computer. It may be necessary to use a
serial-to-USB converter if the computer does not have a serial port. Now connect the power
cable to the receiver and make sure the correct input voltage is applied (between 4.5 and 36

vV DQ).

V| AsteRx SBi3

Figure 3-3: Rear panel COM1 socket

Step 2: Open RxControl and connect to the AsteRx SBi3

Once connected, open RxControl on the computer to which the receiver is connected and
follow the sequence of steps described in Figure 3-4 to open a connection to the AsteRx SBi3.
Note that RxControl is part of the RxTools software suite which can be freely downloaded

from the Septentrio website.

# sbid_ip - RxControl - S/N 9900035 = X

#r Change Connection X ) . . )
File View Communication Navigation Tools Logging Help
Jl B I & & T @ «-H @ (o]

¥ Position Information

U

Select Connection

() Use last connection: dx_20180918.sbffile

(® Serial Connection:  |Select... v Position Velodity
O TCP/IP Connection: v Geodetic P N 50°50'55,11007°  ow: +1,145m
WGSS4TTRS ~ A:  E004°4355,65068" o= +0,742m

w
SBF File Connection:
O W | 4 Change Connection x GNSS-only h: +127,998m 0w +1,932m
®
* 7 = 5 -
®| Specify the serial settings = v Satelite Status
]
L d GPS GLONASS Galleo BeiDou SBAS Qzss NavIC L-Band
siEsiEnies|
Port (COMS) G10 | ‘_ 612
e —— % IEE =]
¥ Standarc
q - - -
¥ send  Specify the serial settings =
Search: 9 0G OR & OC 05 0 Trade 40 10G10R S 11C 05 03
Serial Port: | T USB Serial Port (COMS) = Syne: O 0G OR OE OC 05 01 PVT: 30 7G 6R 8E 9C 05 01
¥ Advanced Setting
+ Receiver Status
Connection Name: | Ax-581 | ]
Tme  RxClock DOP | P RAM BT Staws NS AR
- I_l GHSS tme frame PoOP: 092 Mode:  Standakone
LIRSt oot L Wed 21-Ar-2021 oOF: 0,43 System:  GPS+GLONASS+Galieo +BeDou
09:16:24,000 HDOP: 0,48 Info:  Mone
+18s offset to UTC vwor: 0,78 Corr Age: NiA
® SBF @ Status @ ExEvent @ ExSensor = I ON: 0

GRBO0053 - AsteRx SBi3 Pro - SEPT

Figure 3-4: Connecting to the receiver via COM using RxControl. Select 'Serial
Connection’ and choose 'Create New'. Next, choose the correct serial port, define a
name for the connection and press Finish.
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3.2 How to measure and compensate for the
Antenna Lever Arm

The antenna lever-arm is the relative position between the IMU reference point and the GNSS
Antenna Reference Point (ARP). The IMU reference point is clearly marked on the top panel
of the receiver. Refer to the data sheet of your GNSS antenna for the exact location of the
ARP.

It is important to compensate for the effect of the lever arm, otherwise the receiver may
not be able to calculate an accurate INS position. The higher the accuracy of the lever-arm
dimensions, the better the accuracy of the INS solution calculated by the receiver. As shown
in Figure 3-5, lever arm offsets can occur in three dimensions.

Main GNSS AnW\

Figure 3-5: Example of the relative IMU/antenna position in the vehicle’s frame
(in blue). In this example, the lever arm X and Y components are equal to X' and Y’
(positive), while the Z component is Z' (negative) + 1.7cm.

Values representing the relative position of the main antenna ARP with respect to the IMU
reference pointin the three dimensions of the vehicle reference frame can be provided to the
receiver in the web interface under GNSS/INS > External Sensor Setup as shown in Figure 3-6.
Note that in order to correctly reference to the antenna’s ARP, it is necessary to compensate
for phase center variations. This can be done in the web interface by going to GNSS/INS >
Position and selecting the correct antenna type in the ‘Antenna Information’ field.
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~Lever ARM (Vehicle Frame)

ARP
IMU+VSM1
FOI o

cube rib = 10m

~—Lever Arm from IMU Reference Point to ARP— ~—Sensor Information

x[__zawm ADTS

Y m Source: SPI

7 m Saturated: Not Saturated
L Encrypted: No
~Lever Arm from IMU Reference Point to Point of Interest— AR xRl oo i

Temperature: 34.00°C
POI1 .

x[___220m

Yoo

z[__2000m

Figure 3-6: Setting the lever arm offsets.

The External Setup page in the receiver web interface provides a visualization tool that allows
users to get an idea of the relative positioning of the ARP and POI in the vehicle reference
frame with given lever-arm settings.

Accurately determining the lever-arm can be difficult. Ideally, both the IMU and the antenna
are installed in known locations so that existing 3D models can be used to determine the
lever-arm offsets in the X, Y and Z dimensions. If the locations of either the antenna or the
IMU are not known, point clouds obtained from 3D laser scanning or similar techniques
could be used to build a reference frame that allows for the lever-arm to be accurately
measured. For temporary setups or test purposes where the accuracy of the INS solution
is not of paramount importance, it may be sufficient to measure the lever arm manually,
e.g. using a tape ruler. However, this should never be the method of choice for permanent
installations.

The attitude of a vehicle can be determined from the orientation of the baseline between
two antennas attached to the vehicle. By default, the receiver determines the attitude angles
assuming that the baseline between the antenna ARP is parallel to the longitudinal axis of
the vehicle. Attitude biases appear when this is not the case. The user can provide the value
of the attitude offset angles in the web interface under GNSS/INS > INS/Attitude > Advanced
as shown in Figure 3-7. Providing this information will let the receiver compensate for the
offsets before calculating the attitude by subtracting them from the attitude angles.
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Receiver INS Position INS Attitude &LDG in
| AsteRx 5Bi3 Pro 5/N 9900035 | | Lat: N/A /A | | Heading: N/A /A | @ Standalone H No attitude
= | 1P Address: 192.168.109.9 | | Lon: NjA A | | Pitch: /A MfA | all Overal Quality z Leecions
]]I[L Spectrum clean
Se pte ntrio | Uptime: 0d 00:17:35 | | Hagt: N/A /A | | Roll: NfA M/A | @ My
commication commtes |
GNSSINS > INS/Attitude
—INS Attitude
~INS Solution Configuration ~INS Attitude Information———
Mode Ooff ®on Artitude Mode: No attitude
PosStdDev GNSS Attitude Mode: No attitude
Att Heading Ambiguity Fixed: No
AttStdDev Heading: N/A cheading: N/A
Vel Pitch: N/A  opitch: N/A
VelStdDev Roll: N/A  orall:  NfA
Output location © MainAnt @ POI1

B Advanced Settings

—Output Standard Deviation Mask
Attitude standard deviation mask 2.000 deg
Paosition standard deviation mask m

—Attitude Offset

Heading offset eg
Pitch offset 0.000 deg

Figure 3-7: Setting the attitude offset.

In many cases the antenna baseline will not align perfectly with the vehicle's longitudinal axis
or its perpendicular and in these circumstances the provided attitude offset value can also be
used to compensate for small angular deviations. Note that, in order to ensure the integrity
of the solution, offsets greater than 5 degrees from the longitudinal axis or its perpendicular

are not recommended.

An increase in angle between the antenna baseline and the vehicle’s longitudinal axis in the
clockwise direction corresponds to a positive change in the value of the heading offset To
better explain this, a few examples of possible setups are given below in Figure 3-8.



septentrlo CHAPTER 3. CONFIGURING THE ASTERX SBI3

o O

Heading offset: 0 Heading offset: 5

d.) 5

Heading offset: 90 ° Heading offset: -85 °

Figure 3-8: Examples of a number of antenna setups and the corresponding
heading offsets. a.) The default setup for which the angle between the antenna
baseline and the longitudinal axis is 0 and no heading offset needs to be set. b.) a
slight deviation (5A7) from the longitudinal axis in the clockwise direction is reflected
by a positive increase in the heading offset. c.) An alternative antenna configuration
where the antennas are placed perpendicular to the longitudinal axis. d.) An
alternative antenna configuration where the antennas are placed perpendicular to

the longitudinal axis with a small deviation.

The examples above all relate to a heading offset but the antenna orientation can also
be characterized by a vertical offset. Vertical offsets can be compensated for by adjusting
the Pitch offset. This may be necessary in cases where the antenna baseline is not exactly
parallel to the longitudinal axis of the vehicle or in situations where the two antenna ARPs
may not be exactly at the same height in the vehicle reference frame. Since pitch is defined
as the right-handed rotation about the vehicle Y axis, a situation where the main antenna is
mounted lower than the aux antenna (assuming the default antenna setup) will result in a
positive pitch a shown in Figure 3-9.
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Main

pitch
.,

side-view

Pitch offset: 5°

Figure 3-9: Visual representation of the effect of vertical offset between the two
antennas on the Pitch offset. Assuming the default antenna configuration, the aux
antenna being mounted higher will result in a positive value for the pitch.

It is important to take into consideration the mounting direction of the receiver, therefore
the IMU, in the body frame of the vehicle. To correctly translate the motion of the receiver
in the same axes of the body frame it is essential to account for the differences in the axes
orientations.

As such, for many installations, including when the receiver is installed horizontally with the
front panel facing the direction of travel, it will be necessary to compensate for the IMU’s
orientation to make sure the IMU reference frame is aligned with the vehicle reference frame.
The IMU's orientation can be changed by specifying the orientation angles (Theta X, Theta V,
Theta Z) as shown in Figure 3-10.
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Overview GNSS[INS Communication Corrections

GMNSS/INS = B Position

External Sensors Setup

NMEA/SBF Out
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Admin

INS/Attitude

Satellites and Signals

Spedirum
PPS{Timing

‘ ADIS (SPI)

~Lever &rm from MU Reference Point to ARP
X 0 annin

¥ 0.ouuim
z 0.000|m

L.

~ Lever Arm from [IMU Riterznce Point to Point of [nterest
POI1

x[___oom

¥ omam
7 oom

VSML
L 0.000|m

¥ 0.000(m
z 0.000|m

%

— Lever Arm from IMU Reference Point to Velodty Sensar Referance Point —

~=lAdvanced Settings
IMU Oricnation
Oiienlalion mode  ®Sensormefzulr O manual
Thela ¥ 0.D00 deg
Theta Y 0000 deq
lheta £ 000 deg

e .~ |

—Sensor Information

ANTS
J0UrE: SPI
Saturated: Mot Saturatcd
Encrypted: Mo
Temperature compensation an
Temperalure: 39.40°0

Figure 3-10: Setting the IMU orientation.

Examples of typical receiver installations in a vehicle frame are given in Figure 3-11.
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— )
~ SEpteﬂtrlU AsteRx-i3 D OEM & AsteRx-i3 5 OEM

setiMUOrientation, manual, 180 setlMUOrientation, manual. 180, 0, 30

Tauaydes

ouueydas

&
2t

setiMUCrientation, SensorDefault setlMUOrlentation. manual, 0, 0. -90

Refer to the Reference Guide to configure the INS/GNSS integration.

Figure 3-11: Examples illustrating the orientation of the IMU reference frame with
the associated IMU orientation for the depicted installation.
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An easy way to determine if communication is taking place between the IMU and the GNSS
receiver is by inspecting the External Sensor Setup page where the data stream connection
is indicated and the raw sensor data can be visualized. When the IMU is communicating to
the GNSS receiver, there should be a line visible between the AsteRx SBi3 and SPI as shown
in Figure 3-12.

~External Sensors

® q ADIS (SPI)

~Acceleration
12.5m/52

10.0my/52

7.5m/s2
5.0m/s2
2.5m/s

0.0my/s2

-2.5m/s2

~Angular Rates
0.20%/s

Xy Mz

0.109/s

0.00%/s

-0.10°/s

Figure 3-12: The Data Stream window on the Overview page should show a line
symbolizing a connection between the AsteRx SBi3 and the IMU which is connected
to SPI.

A more robust way of verifying that the IMU is not only connected but that the IMU data is
being received and processed correctly involves inspecting the IMU View in RxControl or web
interface. After establishing a connection with the AsteRx SBi3 using RxControl, navigate to
View > IMU View as shown in Figure 3-13. The acceleration and angular rate plots should
display information similar as shown in Figure 3-13. These plots are based on the unfiltered
IMU sensor measurements and provide an unambiguous way of checking that the IMU is
outputting data.
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View Measurements Scale
~ Sensor Measurements

Graphical Representation

&l Septentrio_usb - IMU View - S/N 9900043

Help

Textual Representation

Accelerations

Angular Rates (w)

@ ADIS [SPI]

No Zero-Velocity Info Sensors : 1 Active Sensor ID: 32

Figure 3-13: Checking the IMU view in RxControl provides an unambiguous way
of checking whether ot not the IMU is outputting data
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The AsteRx SBi3 can receive vehicle velocity information and use it as part of the integrated
position. The use of the vehicle velocity it is not required for the function of the device.
Vehicle velocity input improves the dead reckoning performance and heading performance
in single antenna. It is important to highlight that the contribution of the vehicle velocity
input to the AsteRx SBi3 performance is function of the velocity computation accuracy and
latency. The expected velocity input is an already computed vehicle speed, NMEA VSM
stream, and not raw sensor data. For the communication details please look into the AsteRx
SBi3 Firmware Reference Guide.



septentrlo CHAPTER 4. COMMON RECEIVER OPERATIONS

4 Common Receiver Operations

The AsteRx SBi3 can output position and GNSS data in both standard NMEA format and
Septentrio’s proprietary compact binary format SBF. The following sections detail how to
configure connections to other devices in order to send data.

SBF and NMEA can also be logged on the internal 16 GB disk of the AsteRx SBi3 Pro+.
Section 4.2.1 and 4.3 detail how to log data on the receiver and how to download data logged
on the receiver.

The AsteRx SBi3 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 SBi3 should be configured with the same baud rate and
flow control setting of the coupled device. These settings can be configured via the
Communication/Serial Port tab as shown in Figure 4-1. In this example, COM3 is set with a
speed of 19200 baud.

| | | |
Communication > Serial Port
—COM Port Settings — A i
COM1 COM3
Baud rate 115200 baud v | 115200 baud ¥
Data bits 8 bits v || 8 bits v
Pari No .
t\-’. - 7~ COM Port Settings
Stop bits 1 bit e
Flow control  none ¥ | none LOP1 COND, COM2
L Baud rate 115200 baud v || 115200 baud ¥ || 115200 baud ¥
Data bits |8 bits v | 8 bits v ;igg :aug
au
—] _J Parity No ¥ || No " | 4200 baud
Stop bits 1 bit v || 1 bit ¥ || 9500 baud
Flow control | none v |[ none By 19200 baud |
L 38400 baud
57600 baud
l 115200 baud
_230400 baud |
¢~ COM Port Settings
COM1 COM2 COM3
Baud rate 115200 baud ¥ || 115200 baud v || 19200 baud ¥
Data bits & bits ¥ | 8 bits ¥ | & bits v
Parity No ¥ || No ¥ || Ne v
Stop bits 1 bit v | 1 bit ¥ | 1bit v
Flow control | none * none v || none v

Press "OK" to apply the changes.

Figure 4-1: Configure the baud rate and flow control of the AsteRx SBi3
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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

GNSS/INS Communication

Corrections

as shown in Figures 4-2 and 4-3.

NMEA/SBF Out Logging Admin

~Data Streams

@

@ COM4 (In:SBG 13.12kB/s)

~NMEA/SBF Output Streams

There are currently no data streams defined.
I £2 New NMEA stream [|£2 New SBF stream

~New NMEA Qutput

~New NMEA Output————

—® Advanced Settings—

Cosea [

.:;:. NTRIP server Select connection/port:
O IP server

O IP receive (2-way)
1P connection

DEE

=l com3
o ] s JE] e

N

Figure 4-2: Selecting to output NMEA data on COM3

—New NMEA Output
Select messages to output:

Interval | 1sec
DIM

GGA

[ BN o

DDDEDEOE

[ e

{

3

NMEA/SBF Output Stream:

Port Type Messages
@ COM3 NMEA GGA+ZDA

Interval
1 sec

& X

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

—@ Advanced Settings—

Press "OK" to apply the changes.

Data Streams
’ / Qcom (In:SBG 13.45kB/s)
\~ Qcom (Out:NMEA 0.07Kk8/5)

—NMEA/SBF Output Streams

Port Type Messages
@ COM3 NMEA GGA+ZDA

Interval
1 sec

¥ X

New NMEA stream &3 New SBF stream

—@ Advanced Settings—

oo

Figure 4-3: Selecting to output the GGA and ZDA NMEA message every second

;"\
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By clicking New SBF stream in the NMEA/SBF Out window, a second output stream can be
configured. In the example shown in Figures 4-4 and 4-5 the PVTCartesian SBF data block
will be output over COM1 once per second.

Overview GNSS/INS Communication

Corrections NMEA/SBF Out Logging

¢~ Data Streams

N

i — QCOM‘% (In:SBG 13.45kB/s)

\c @com:ﬂ (Out:NMEA 0.07kB/s)

~—NMEA/SBF Qutput Streams

Port Type Messages
@ COM3 NMEA GGA+ZDA

—@ Advanced Settings—

Cowen J o

£2 New SBF stream

Interval
1 sec

—New SBF Output -\

(U NTRIP server

1P server

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

) 2D 2D

New SBF Output
aarection/port:

Figure 4-4: Selecting to output SBF data on COM1

— New SBF Output

Rinex (meas3)
Support

Hide defailed seleclion
#- Measurements

# Meas3

#- RawNavBits
= GPS

# GLO

# GAL (]
#= GEO [
= BDS [

[}

] &l

B E I

= PVTCart

. PVTCartesian

Select messages to output:
Interval  fl1sec ]

NMEA/SBF Output Streams

Port Type Messages Interval
@ COM1 SBF  PVTCartesian 1 sec Z X
@ COM3 NMEA GGA+ZDA 1 sec Z X

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

—@ Advanced Settings—

Defauit E

Press "OK" to apply the changes.

Figure 4-5: Selecting to output the PVTCartesian SBF block every second

;"\
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Step 3: Verifying the configuration

Having configured the data output and clicked on Ok, the NMEA/SBF Out page will now
display a summary of all data output as shown in Figure 4-6.

| ' ‘ NMEA/SBF Out

~Data Streams

e o8 COM4 (In:SBG 13.45kB/s)

° <-, ‘& COM1 (Out:SBF 0.06kB/s)

T —— &8 COM3 (Out:NMEA 0.07kB/s)

—NMEA/SBF Output Streams

Port Type Messages Interval
& COM1 SBF PosCovCartesian 1 sec iz X
@& COM3 NMEA GGA+ZDA 1 sec i X

New MMEA stream MNew SBF stream

Figure 4-6: Summary of all configured data output streams

Figure 4-7 shows the actual data output. NMEA is in ASCII 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.

Y. COMD:19200baud - Tera Term VT (=N E=n ==
File Edit Setup Control Window Help

$GPGGA,120709.00,5050.89397,N,00443.90472 E,2,24,0.6,81.92,H,47.39,M,3.1,0136=719 =
$GPGGA,1260710.60,5050.89396,N,00443.90773 E,2,24,0.6,81.53,H,47.39,H,1 .4, 0136=77
$GPGGA,120711.680,5050.89396,N,00443.90773 ,E,2,24,0.6,81.92 H,47.39,M,2.4,0136=14
$GPGGA,120712.00,5050.89396 ,N,0A443 90773 F 2 24 A 6 81 53 M 47 39 M 3 O A136=73

$GPGGA, 120713.00.5050.89396 N, 0 » commitsmoba T Tom =
$GPGGA, 120714 00,5050 89396 N, 0 e oo o folfe =
iGPGGH,12@?15.@@,5@5@.89396,N,E P i

1L = 788 " 1Bo8C8r19 =

t:f8Y7-H¥90=9 a=kFA8u{A, ‘A |'?4tH  $@YBBUIBO> "
! ?STH{O7-78$CEM 5 IB&$.E §'iB _at _ar _ar {$@020°0d
iBlHi%fy?7<aiP$a? KB
10" =BL7)2r: 7G| -5 LUD' 7beH $@{8OdiB=>i% ¢posyisyY -0=Noa=
“w$0: >l 74-9);

¢=8Y-"¥id0=_i=hm>$0EA
D80diB0_8IC8978-A0Ar: -|rﬂ8-r?n l?uﬂT8$@BJdI'BA$@PIE,dI'B at _aT _aT A'$@Y 20 &ahiBoRi%ly?6
iPEATR= "= BNI-|+'9-| -53'776z  $@yBahiB{6>b8 =1 ?i W | I$,!¥H¥

1\89fun 1=a=¥ Fidq7-E= 8$@obJahIB£$@L{E ahiB _at -[ HQUIiBﬁi%fQ?" iP$ATMOG=" (&=
WHi> Sthi L @=74"'7+="15>%@ rIBJ‘28N'DS79c£.87Iﬂ *A F1/4 760 |8$@]1 iBA$ERELIB _aT |
L aT _aT T4 i

Figure 4-7: Example showing output of NMEA GGA (left panel) and SBF
PVTCartesian (right panel) data
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SBF and NMEA data can be sent over an Ethernet connection from the AsteRx SBi3.

Step 1: Configure an IP connection on the AsteRx SBi3

The Ethernet port settings can be configured by selecting IP Ports from the Communication
menu. In the example shown in Figure 4-8, port 600 has been configured as connection IPS1
in TCP2Way mode so data can be received as well as transmitted over the connection. When
choosing a port number, avoid conflicts with other applications such as the commands port
(28784), the webserver port (80), the FTP port (21) as well as the default NTRIP port (2101)

and the NTP port (123).

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

Communication = IP Ports

—TCP/IP Port Settings
Commands port
FTP control port

—1IP Server Settings—

There are currently no server ports defined.

New IP Server

¢~ IP Receive Settings

There are currently no receive ports defined.

New IP Receive Connection

—Edit 1P Server Sattinn

Port | 600
Mode TCP2Way (send and receive) v

¢~ TCP/IP Port Settings
Commands port 28784
FTP control port 21

—IP Server Seftings

ID Port Mode
@ IPS1 600 TCP2Way (send and receive) |4 X

New IP Server

UDPAadress [£55.255.£05 290

Ok ] Garrl

—IP Receive Settings

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

Press "OK" to apply the changes.

Figure 4-8: Configuring the TCP/IP server port setting for data output
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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 4-9, the
NMEA GGA message will be output every second. Ensure that the previously configured IPS1
port is selected for output as highlighted.

~ Overview | GNSS/INS  Communication  Corrections = NMEA/SBFOQut = logging  Admin

;"\

Data Streams

‘ @ COM4 (In:SBG 13.45kB/s)

NMEA/SBF Output Streams

~ New NMEA Output
data streams defined.

€ New SBF stream Select connection type:

) Serial port

£2 New NMEA stream

—# Advanced Settings—

0 IP connection

New NMEA Output
Select connection/port:

) £ )
NMEA/SBF Output Streams
Port Description Type Messages Interval
@ 1PS1  TCP 2-Way Server on NMEA GGA 1 sec
port 600

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

—# Advanced Settings—

Press "OK" to apply the changes.

Figure 4-9: Outputting NMEA GGA over the configured IPS1 connection

Similar steps can be followed to output SBF messages.
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Step 3: Configure Data Link to listen for NMEA output

The screenshots in Figure 4-10 show how the Septentrio GUI tool Data Link can be configured
to listen for the AsteRx SBi3 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.
&
Connection 1
Connect TCP/IP Client
192.168.110.227:600
Show Data
& Select the connection X
unk— 1 [J2 O3 O4
Gea— |1 [J2 O3 4 Seriall TCP/IP UDP  NTRIP
ESend every 10'th received GGA 5 Connection Modes
[] Connect Saript:  qurations)\Assig @® TCP/IP Client () TCP/IP Server
a [Send every 1,005, : I Host Name or [P-Address & DataLink
Close Script:
- & 192.168.110.227 File Tools Help
[ Log File: ;
Port Number Connection 1

| T

Press Connect... 192,168, 110,227:600

Show Data
uk— |1 [J2 O3 O« Os Os
gea=[ |t [z O3 O« Os Os

-

ISend every 10'th received GGA = I

[[] Connect Saipt:  gurations)\Assignments_solutions.docx

O ISend every 1,00s. = 1
oK ca| [ Close Script:
[] Log File:
Connected to 192.168.110.227 1/0 0,1/0,0 kBps

Figure 4-10: 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 coming from the receiver as in
Figure 4-11.
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& Data Link

File Tools Help
Connection 1

TCR/IP Client
192.168.110.227:600

4 Data Link: Connection 1 — a X

GGA— | |t [J2 [J3 [+ ||3CPeCA, 144444 .00,5050.5174778,N,00443.52744€4,E,5,15,0.7,81.2385, M, 47.3542,},12.0,0

_|| $GPGGR, 144445.00,5050.9174774,N,00443.52744€8,E,5,15,0.7,81.2412,M,47.3942,4,13.0,0
|Sendevery 10'th received GGA |3 | 3GPGGR, 14444€ .00, 5050.5174777,N, 00443 .52744€53, .7,81.2400,M,47.3542,M,14.0,0
3GPGGR, 144447 .00,5050.9174773,N, 00443 .5274480 .7,81.2401,M,47.3542,M,15.0,0
[ Connect Script: ~ gurations))Assi $GPGGR, 144448 .00,5050.5174774,N, 00443.5274471 .7,81.23%2,M,47.3942,M,1.0,0

2
[isend T P $CDGGR, 144445 .00,5050.51747€7,N, 00443.5274483,2,5,15,0.7,81.23%2, M, 47.3542,4,2 0,02
end every 1,00s.
[ Close Script:
[] Log File:

Connected to 192.168.110.227

Show [Alldata VﬁAummpleﬁonforiNom 2|

Cer [ Freem ]

Figure 4-11: The Show data window of Data Link showing the NMEA GGA
message coming from the AsteRx SBi
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4.2 How to log data

The AsteRx SBi3 Pro+ has 16 GB of memory for internal data logging.

4.2.1 Internal logging

Step 1: Defining the Disk Full action

;"\

When setting up a logging session for the first time, it is a good idea to define what you would
like to happen when the internal memory is full. This can be configured in the Advanced tab
of the main page of the Logging menu as shown in Figure 4-12. There are two options, either
the receiver stops logging when the memory is full or it continues logging by making space
for new files by deleting the oldest files. The default setting is 'Stop logging in all sessions'.

Corrections | NMEA/SBF Out Logging
~ Disk Usage
Internal Disk (13.7 GB)
B used (0%, 40.0 KB)
[ free (100%, 13.7 GB)
| Unmount [ Format J
~ Enable Logging
Logging ® off © on
.\

General Advanced | Disk Contents )

~Marker and Station Parameters

Marker name  |SEPT |
Marker number [Unknown |
Marker type  |Unknown |

L.

i— Disk Full Action
DSK1
Action | StopLogging ¥ |

\— Global File Naming Options
Add .A suffix to current file names ' off ® on }

k.

Automatically enable UMSD when cable is connected @ off ©'on

—USB Mass-Storage Device Configuration }

J

.\

Figure 4-12: Selecting what you wish to happen when the internal 16 GB memory
is full
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Step 2: Configuring a logging session

Figure 4-13.
~ Disk Usage
Internal Disk (13.7 GB)
B used (0%, 40.0 KB)
I free (100%, 13.7 GB)

~—Enable Logging
Logging ® off © on l

New NMEA stream

~—NMEA/SBF Logging Streams

New SBF stream

—SBF Logging Parameters

DSK1
Naming type | FileName
File name log

CHAPTER 4. COMMON RECEIVER OPERATIONS

To define a new logging session, press New NMEA Stream or New SBF Stream as shown in

Figure 4-13: Defining a new logging session

You can then follow the sequence of steps shown in Figure 4-14, selecting the various
configuration settings for the logging session. In the Edit SBF Stream window, the messages
required for RINEX generation have been selected as well as those useful for the Support
department for diagnosing problems. SBF messages can also be selected individually. In
the SBF Logging Parameters field you can select the naming convention. The IGS options
names files according to IGS convention but files can also be freely named using either
Filename or Incremental options. After you have finished configuring the log session, do
not forget to enable logging and press Ok.
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Rinex

GPS
GLO
GAL
GEO
BDS
Qzs

-3 < - -

Rinex (meas3)

SBF Logging Parameters

DSK1 Support
Naming type | FileName v ion
File name 'Iog i # Measurements

Meas3
RawNavBits

1sec v

NMEA/SBF Logging Streams ~Edit SBF Stream
There are currently Interval
£9New NMEA strean| £ New SBF stream PostProcess

r
"

LY

d

CHAPTER 4. COMMON RECEIVER OPERATIONS

Enable Logging
Logging ' off ® on

—NMEA/SBF Logging Streams

Type Messages Interval
SBF PostProcess+Rinex+Support 1 sec [P

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

—SBF Logging Parameters

INaming type | 1GS24H a3 |
File name log

Nefarl || Ol

Press "OK" to apply the changes.

Figure 4-14: Follow the sequence of windows to fully configure the logging session

Step 3: Verifying the configuration

When you have finished configuring the logging session, the Log Sessions window will show
a summary of the defined logging sessions as in Figure 4-15. An estimate of the daily size of

data generated with the current logging configuration is also given.

Figure 4-15: A summary of the newly defined logging sessions showing the

Disk Usage

Internal Disk (13.7 GB)
W used (2%, 218.3 MB)
free (98%, 13.5 GB)

\‘ —// Logaing SBF

ST EETT 110 MB/day

Enable Logging
(Logging © off ®on

—NMEA/SBF Logging Streams

Type Messages Interval
SBF PostProcess+Rinex+Support 1 sec i X

£ New NMEA stream £+ New SBF stream

—SBF Logging Parameters
DSK1
Maming type | FileName
File name §i_og

expected amount of data generated daily
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4.3 Downloading logged data from the
receiver

Data files logged by the AsteRx SBi3 Pro+ can be downloaded using the web interface using
the Disk Contents tab on the main page of the Logging menu. Individual files can be
downloaded by clicking on the green download arrow () next to the file name as shown
in Figure 4-16. Obsolete files can be deleted by clicking the X button.

Overview GNSS/INS Communication Corrections NMEA/SBF Out Logging

Disk Usage

Internal Disk (13.7 GB)
W used (2%, 218.8 MB)
B free (98%, 13.5 GB)
Logging SBF

110 MB/day

~Enable Logging
N,Logging off ®on l

a General Advanced Disk Contents g

Name Size -
% Internal Disk (13.7 GB) 218.8MB
= . LOG1_my_loggin_session X

® 1 18162
2 log.sbf 4.0M
® L LOG2_ -

Figure 4-16: Downloading logged files
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APPENDIX A. REAR-PANEL PORT DESCRIPTIONS

A Rear-panel port descriptions

Figure A-1: Solder view of the 7-pin female PWR-COM2&3/USB socket on the rear
panel of the AsteRx SBi3

The 7-pin connector type
S40F1C-PO7MCDO0-500S.

PIN # Colour

1

2

Red

Black

Green

Yellow

Grey

White

Blue

COM mode USB mode

PWR

GND

RxD3

TxD3

RxD2

TxD2

Not
connected

is an ODU MINI-SNAP F Circular Connector Series

Not
connected

GND

USB D-

Not
connected

USB D+

Not
connected

VBus

Comment

5-36 VDC input (1.3A)

Pink wire with Red heat-shrink tube
Ground

Brown wire with Black heat-shrink tube
EITHER Serial COM3 receive line

OR Negative USB 2.0 FS device node.
Selection is done via pin 7.

Serial COM3 transmit line

EITHER Serial COM2 receive line
OR Positive USB 2.0 FS device node.
Selection is done via pin 7.

Serial COM2 transmit line

4.4-5.25 V input.

If present, USB-mode is selected.

If not present, UART Serial COM mode is
selected.
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Figure A-2: Solder view of the 7-pin female COM1-GPIO socket on the rear panel

The 7-pin connector type is
S40F1C-PO7MCDO0-500S.

PIN# Colour

N oo b~

Pink

Black

Green

Yellow

Grey
White

Red

Name

EVENTA

GND

COM1 CTS/
EVENTB

COM1 RTS/
PPS OUT
RxD1

TxD1

5V OUT

of the AsteRx SBi3

an ODU MINI-SNAP F Circular Connector Series

Comment

First EVENT input

(Max. Vi, =1V, Min. Vg =2V, Max. Vg = 24V, Internal
delay to detection <1 us, 15 K2 pull-down)

Ground

Brown wire with Black heat-shrink tube

COM1 Clear to Send.

This also connects to the second event EVENTB input.
It has the same electrical specifications as EVENTA (see
pin 1).

COM1 Request To Send / PPS Out

PPS OUT low = 0V, PPS OUT high =5V

Serial COM1 receive line

Serial COM1 transmit line

5V +/- 5%, 300 mA DC output

Blue wire with Red heat-shrink tube
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Figure A-3: Solder view of the 4-pin female ETH socket on the rear panel of the
AsteRx SBi3

The 4-pin connector type is an ODU MINI-SNAP F Circular Connector Series
S40F1C-PO4MFGO-5000.

PIN# Name Description
1 TXP Ethernet TX+
2 TXN Ethernet TX-
3 RXP Ethernet RX+
4 RXN Ethernet RX-

Connect an active GNSS antenna to these connectors. The gain at the connectors (antenna
gain minus cable losses) must be in the range 15 to 50dB.

By default, the receiver provides a 3.3V DC supply on both the MAIN and AUX connectors
to feed the antennas. The supplied antenna voltage can be changed to 5V DC with the
command setAntennaVoltage. The maximum supported current is 150mA.

Never inject a DC voltage into the MAIN or AUX connectors as it may damage the receiver.
When using a splitter to distribute the antenna signal to several receivers, make sure that no
more than one output of the splitter passes DC. Use DC-blocks otherwise.
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