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IPPLICABLE TO VERSION  OF THE ISTE2X 2" 2"l &IRMWARE

/ICTOBER

4HANK YOU FOR CHOOSING THE 3EPTENTRIO 4HIS USER MANUAL PROVIDEEDEMILEN INSTR
HOW TO USE THE PRODUCT AND WE RECOMMEND THAT YOU READ IT CAREFUIRIYUBHNGRE YOU STA
THE DEVICE

OLEASE NOTE THAT THIS MANUAL PROVIDES DESCRIPTIONS OF ALL FUNHETIPRADUIWES OF
FAMILY HOWEVER THE PARTICULAR CON1GURATION YOU PURCHASEDRIA¥WNNTITIONSP
SPECI1C TO CERTAIN VARIANTS

OICTURES AND SCREEN SHOTS ARE SHOWN FOR ILLUSTRATION PURPOSE PRODWND ACTU
MAY VARY 7HILE WE TRY TO KEEP THE MANUAL AS COMPLETE AND UP TO DAT ETASA0OSSIB

BE THAT FUTURE FEATURES FUNCTIONALITY OR OTHER PRODUCT SPEGIMEAOUINGRCHANGE
NOTICE OR OBLIGATION 4HE INFORMATION CONTAINED IN THIS MANUAHMNSEBAETHOWC C

NOTICE 7E RECOMMEND YOU TO LOOK FOR NEW OR UPDATED INFORMATION IN OUR +NOWLEDGE
AT HTTPS CUSTOMERSUPPORT SEPTENTRIO COM S TOPICCATALOG

h #OPYRIGHT 3EPTENTRIO .6 3! ILL RIGHTS RESERVED

3EPTENTRIO
'REENHILL #AMPUS “NTERLEUVENLAAN |
,EUVEN "ELGIUM

HTTP WWW SEPTENTRIO COM
SUPPORT SEPTENTRIO COM
OHONE

X 3EPTENTRIO
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‘NTRODUCTION

Ce

ISTE2X 2" RECEIVERS CARRY THE #% MARK AND ARE AS SUCH COMPLIANT WITH THE
%5 2ADIO %QUIPMENT $IRECTIVE 2%$ %5 2ESTRIC TION

OF (AZARDOUS 3UBSTANCES 20(3 $IRECTIVE AND %#  #% MARKING

$IRECTIVE

7ITH REGARDS TO %-# THE ISTE2X 2" RECEIVER IS DECLARED AS CLASS

I SUITABLE FOR RESIDENTIAL OR BUSINESS ENVIRONMENT “N A DOMESTIC
ENVIRONMENT THIS PRODUCT MAY CAUSE RADIO INTERFERENCE IN WHICH CASE 1
USER MAY BE REQUIRED TO TAKE ADEQUATE MEASURES

.OTE 40 ENSURE CONTINUED COMPLIANCE WITH APPLICABLE CYBERSECURIT
REQUIREMENTS UNDER THE %5 2ADIO %QUIPMENT $IRECTIVE 2%$ PLEASE REFEF
TO THE &IRMWARE 2EFERENCE 'UIDE AND RELATED TECHNICAL DOCUMENTATIO
AVAILABLE ON OUR SUPPORT WEBSITE OR FROM YOUR SUPPORT CONTACT

4HIS DEVICE COMPLIES WITH OART OF THE &## 2ULES /PERATION IS SUBJECT TO
THE FOLLOWING TWO CONDITIONS
THIS DEVICE MAY NOT CAUSE HARMFUL INTERFERENCE AND
THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED INCLUDING
INTERFERENCE THAT MIGHT CAUSE UNDESIRED OPERATION

14% 4HIS EQUIPMENT HAS BEEN TESTED AND FOUND TO COMPLY WITH THE
LIMITS FOR A #LASS ! DIGITAL DEVICE PURSUANT TO PART OF THE &##
2ULES 4HESE LIMITS ARE DESIGNED TO PROVIDE REASONABLE PROTECTIO
AGAINST HARMFUL INTERFERENCE WHEN THE EQUIPMENT IS OPERATED IN /
COMMERCIAL ENVIRONMENT  4HIS EQUIPMENT GENERATES USES AND CAN
RADIATE RADIO FREQUENCY ENERGY AND IF NOT INSTALLED AND USED IN ACCORD/
WITH THE INSTRUCTION MANUAL MAY CAUSE HARMFUL INTERFERENCE TO RAL
COMMUNICATIONS /PERATION OF THIS EQUIPMENT IN A RESIDENTIAL AREA IS LIKEL
TO CAUSE HARMFUL INTERFERENCE IN WHICH CASE THE USER WILL BE REQUIRE
CORRECT THE INTERFERENCE AT HIS OWN EXPENSE
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4HE ISTE2X 2" RECEIVERS ARE COMPLIANT WITH THE LATEST 7%%%
20(3 AND 2%!'#( DIRECTIVES &OR MORE INFORMATION SEE
WWW SEPTENTRIO COM EN ENVIRONMENTAL COMPLIANCE

4HE POWER SUPPLY USED MUST MATCH THE SPECI1CATIONS OF THE RECEIVER

SLTIMATE DISPOSAL OF THIS PRODUCT SHOULD BE HANDLED ACCORDING TO ALL
NATIONAL LAWS AND REGULATIONS

4HE EQUIPMENT AND ALL THE ACCESSORIES INCLUDED WITH THIS PRODUCT MAY
ONLY BE USED ACCORDING TO THE SPECI1CATIONS IN THE DELIVERED RELEASE NOTE
MANUAL OR OTHER DOCUMENTS DELIVERED WITH THE RECEIVER

4HE DEVICE SHOULD BE INSTALLED BY SKILLED OR INSTRUCTED PERSONNEL

“F THE DEVICE IS SUBJECTED TO MECHANICAL IMPACT RESULTIN®B@GEVISIBLE DA

E G CRACKS LOOSE OR BROKEN CONNECTORS DO NOT CONTINUE USING THE DEVICE
4HE INTEGRITY OF THE ENCLOSURE MAY BE COMPROMISED POTENTIALLY ASECTING
PERFORMANCE SAFETY OR RELIABILITY 2EPLACE THE UNIT WITH A NEW ONE OR
CONTACT 3EPTENTRIO FOR INSPECTION AND REPLACEMENT OPTIONS
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&OR 1RST LINE SUPPORT PLEASE CONTACT YOUR 3EPTENTRIO DEALER TIQNRTARRBENFORMA
FOUND ON OUR WEBSITE OR BY CONTACTING 3EPTENTRIO 4ECHNICAL 3UPPORT

@ HTTP WWW SEPTENTRIO COM
(EADQUARTERS
3EPTENTRIO .6 OHONE
'REENHILL #AMPUS&L SALES SEPTENTRIO COM
“NTERLEUVENLAAN |
EUVEN

"ELGIUM
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IVERVIEW

ISTE2X 2" PROVIDES MULTI FREQUENCY MULTICONSTELLATION "33 PCSARABIINGY
TOGETHER WITH "33 (EADING WITHIN A RUGGED “0 + HOUSING FOR THE BROAREST RANGE
APPLICATIONS

ISTE2X 2"I ADDS SENSOR FUSION CAPABILITIES USING THE INTERNAIHE3ORNIDNAL
VEHICLE VELOCITY INPUT ENSURING $ ATTITUDE INCREASED POSINONZATCURARY |
ENVIRONMENTS DEAD RECKONING AND INCREASED INTEGRITY

ISTE2X 2" CAN BE EASILY MONITORED AND@IRED WITHOUT ANY SPECIAL SOFTWARE VIA THE
BUILT IN WEB USER INTERFACE ACCESSIBLE VIA %THERNET OR 53" CONNECTIONS

&ULL CONSTELLATION TRIPLE FREQUENCY SATELLITE TRACKING

ORECISE AND ROBUST HEADING CALCULATION WITH OPTIONAL IUXILIARY ANTENN
CMLEVEL 24+ WITH HIGH UPDATE RATE AND LOW LATENCY

24+ 20VER OR "ASE OPERATION

3EPTENTRIO .33 ALGORITHMS FOR ROBUST INDUSTRIAL PERFORMANCE
‘“NDUSTRIAL GRADE “-5 “NERTIAL -EASUREMENT 5SNIT FOR ISTE2XNTISVARIA

HARDWARE CHANNELS
5P TO (Z 2AW DATA OUTPUT CODE CARRIER NAVIGATION DATA VARIANT DEPENDENT
5PTO (Z3"13 $.33 AND 24+ POSITIONING VARIANT DEPENDENT
I OOSTERIORI -ULTIPATH %STIMATOR 4ECHNIQUE !INGLUDING CODE AND PHASE
MULTIPATH MITIGATION
I “ INTERFERENCE UNIT MITIGATES AGAINST WIDE AND NARROW BANIEINTERFEREN
“/./ ' DVANCED SCINTILLATION MITIGATION
2! - 2ECEIVER I[UTONOMOURSTEGRITY -ONITORING
$| SERENTIAL '.33 ROVER
2EAL 4IME +INEMATIC ROVER
$'.33 24+ BASE ONLY FOR ORO
-OVING BASE POSITIONING ONLY FOR ORO
" “NTERNAL -EMORY FOR LOGGING ONLY FOR ORO

HARDWARE CHANNELS
5P TO (Z2AW DATA OUTPUT CODE CARRIER NAVIGATION DATA
5PTO (Z3"3 $'.33 AND 24+ POSITIONING

(Z “5RAW DATA
&53% 3ENSOR FUSION POSITIONING TECHNOLOGY
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I OOSTERIORI -ULTIPATH %STIMATOR 4ECHNIQUE !INGLUDING CODE AND PHASE
MULTIPATH MITIGATION
I “ INTERFERENCE UNIT MITIGATES AGAINST WIDE AND NARROW BANIEINTERFEREN
“/./ \DVANCED SCINTILLATION MITIGATION
2! “ 2ECEIVER IUTONOMOUBSTEGRITY -ONITORING
2EAL 4IME +INEMATIC ROVER

" “NTERNAL -EMORY FOR LOGGING ONLY FOR ORO

(IGH SPEED SERIAL PORTS X 23
%THERNET PORT “848ND 5$0
#1. PORT
&ULL SPEED 53"
%VENT MARKER
X003 OUTPUT MAX (Z
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3IZE
TEIGHT

‘NPUT VOLTAGE
OOWER CONSUMPTION
4EMPERATURE 2ANGE

“NGRESS OROTECTION
3HOCK
6IBRATION

X X MM INCLUDING CONNECTORS
KG

6 $#

7 MAXIMUM

TO # OPERATIONAL
TO # STORAGE

08+ ‘08 “3/
3 3HOCK ™
3/ 4EST 6

“ 4EST8

+%9 &%!452%3
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02/$5#4 612

4HE ISTE2X 2" IS AVAILABLE IN MULTIPLE VARIANTS

6ARIANT -AIN FEATURES

OART NUMBER

ISTE2X 2" ORO ISTE2X 2" ORO '.33 RECEIVER
ISTE2X 2" ORO ISTE2X 2" ORO '.33 RECEIVER
ISTE2X 2"1 ORO ISTE2X 2"l ORO'.33 “3 RECEIVER
ISTE2X 2"l ORO

ISTE2X 2"l ORO '.33  “3 RECEIVER

“1.43
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$ESIGN
40P VIEW

' TOP VIEW OF ISTE2X 2" AND 2"l IS SHOWN IN &IGURE  -AIN DESIGN HNENS ARE

4HERE ARE MOUNTING HOLES THAT CAN ACCEPT MOUNTING BOLTS UP TO -

INE ,%$ IS USED TO INDICATE THE RECEIVER IS POWERED ! SECOND ,%$ IS SOFTWARE
CONGURABLE

4HE VENT IS RECESSED FOR PROTECTION AGAINST DAMAGE

4HE*-5 REFERENCE POINT MARKER IS USEFUL FOR THE DETERMINATION OF THE LEVER ARI
“‘NERTIAL .AVIGATION 3YSTEMS ONLY ON ISTE2X 2"l UNITS

Enclosure .
y— Indicator
LEDs
Mounting

holes

IMU reference point
(Only for AsteRx RBi3)

&IGURE  ISTE2X 2" AND 2"l TOP VIEW

#ONNECTOR PANEL

4HE CONNECTOR PANEL LAYOUT OF THE ISTE2X 2" IS SHOWN IN &IGNREUDES A SINGLE
CONNECTOR FOR POWER DATA AND TWO 2& INPUT CONNECTORS FOR ATTACHING '.33 MAIN A
AUXILIARY ANTENNAS
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Power & data Auxiliary antenna Main
connector input antenna input

&IGURE ISTE2X 2" CONNECTOR PANEL LAYOUT

4HE CONNECTOR FOR POWER AND DATA IS 4% IMPSEAL TYPE O. HE & ASSIGNMENT
CAN BE FOUND IN THE !PPENDIX
4HE COMPATIBLE CONNECTOR ON THE CABLE SIDE IS 4% IMPSEAL TYPE O.

-OUNTING INSTRUCTIONS

“‘“MPORTANT7HEN SELECTING A MOUNTING LOCATION FOR THE RECEIVER PLEASE TAKE INTO ACC
THE FOLLOWING PRECAUTIONS

7HEN INSTALLED IN VEHICLES THE UNIT SHOULD BE PROPERLY SECUREDEBOO®R/OID INJ
DAMAGING THE RECEIVER OR NEARBY EQUIPMENT

3ELECT A MOUNTING LOCATION THAT ALLOWS ENOUGH SPACE FOR CONNECTORS AND CABLE
“T IS PREFERRED TO INSTALL THE RECEIVER WITH THE CONNECTORS POINHISG DOWNWARI
AVOID WATER OR DUST ACCUMULATION AROUND CONNECTORS

-AKE SURE THE RECEIVER AND THE CABLES WILL NOT BE DAMAGED FORMANSGPLE BY
PARTS OR SHARP EDGES

7E RECOMMEND CLAMPING THE CABLES TO THE SUPPORT STRUCTURE ASEEERSHEIAS POSSIBL
THE CONNECTORS

4HE VENT SHOULD BE PROTECTED FROM MECHANICAL DAMAGE AND IT SHOKIED NOT BE BLO(
OR CLOGGED

-AKE SURE THE CONDITIONS AT THE INSTALLATION LOCATION NEVER EXC2HEDNHHESPECI

THE PRODUCT

#OVER UNUSED CONNECTORS WITH CAPS

“F THE RECEIVER IS EXPOSED TO MARINE OR CORROSIVE ATMOSPHERE APRSE DIELECTRIC
INSIDE ALL CONNECTORS AND PROTECT THEM WITH SELF AMALGAMATING TAPE
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110 mm

&IGURE ISTE2X 2" TOP VIEW WITH MOUNTING HOLES PATTERN

4HE ISTE2X 2" CAN BELXED TO THE ROVER STRUCTURE USING BOLTS -OUNTING HOLES ARE ON
RECTANGULAR PATNERMLL ORAT SOLID SURFACE

5SE PCS STAINLESS STEEL ! SCREWS $ SIZE- OR- 3CREWLENGTH MM SUPPORT
THICKNESS NUT THICKNESS

4|GHTENING TORQUE MAX .M

4HREAD LOCKER OR SELF LOCKING NUTS ARE RECOMMENDED

‘NSTALLATION OF ISTE2X 2" “.3

“N ORDER TO PROPERLY DETECT MOTION IT IS IMPORTANT TO MOUNT THE ISTE2XHEI RIGIDLY ON
VEHICLE FRAME POSSIBLE TO FURTHER SIMPLIFY THE SETUP PROCESS WE RECOMMEND INSTAL
THE RECEIVER WITH-3REFERENCE 8 AXIS ALIGNED TO THE VEHICLE 8 AXIS

ILSO NOTE THAT IN ORDER TO OBTAIN THE BEST POSITIONING PERFORMANCE FRONITHE ISTE2X 2
ADVISED TO INSTALL THE UNIT ON THE VEHICLE PART SERTHES B¥SSERATIONS AND SHOCKS

AND IN A POSITION WHERE THE VEHICLE DYNAMICS ARE OPTIMALLY DAMNORBISTELL THE
SYSTEM IN THE AXIS OF ROTATION OF A VEHICLE THAT CAN ROTATE ON ITS OWN
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&IGURE

“34,,4 . /& 134%28 2"

ISTE2X 2"l INSTALLED WITH TH3SEREFERENCE 8 AXIS ALIGNED TO THE
VEHICLE 8 AXIS
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4HE PRODUCT HAS " OF INTERNAL MEMORY FOR DATA LOGGING $ATA CAN BRIQRSGED IN
.-%! FORMAT AND MAY BE RETRIEVED VIA THE LOGGING TAB OF THE WEB INTERFACE

! MULTI INTERFACE DEVELOPMENT CABLE IS AVAILABLE FOR ISTE2K 2ZAHMDNIZ2NTENDED
FOR USE IN TEMPORARY SET UPS NOT FOR PERMANENT INSTALLATION ON MACHINES

&OR PERMANENT INSTALLATION IT IS ADVISED TO CREATE A SUITEBSEATABDEMNRN O THE
SPEQIC NEEDS OF THE VEHICLE

&IGURE  $EVELOPMENT CABLE MULTIINTERFACE
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1UICK START

4HIS SECTION DETAILS ON HOW TO POWER UP CONNECT TO AND COMMUNIOARXWITH THE IS
AND 2"l 4HE PRODUCT HAS AN ON BOARD WEB INTERFACE WHICH THE UWEER GANGMER
%THERNET OR 53" 4HE PRODUCT IS FUGIDREBINE USING THE WEB INTERFACE OLEASE NOTE THAT
OLDER VERSIONS OF CERTAIN BROWSERS MAY NOT DISPLAY THE WEB INTERFACE PROPERLY

5SING A DEVELOPMENT CABLE CONNECT $# JACK TO A 6 $# POWER SOURCE W#TH A

PLUG CONNECTOR OR CUT THE CONNECTOR AND CONNECT THE RED WIRE TO THRIPOSITIVE TERI
THE BLACK WIRE TO THE NEGATIVE TERMINAL OF A 6 $# POWER SOURCE

4HEN CONNECT THE MAIN CONNECTOR OF THE MULTI INTERFACE DEVELOPMEROEDABRE TO THE

<= DCinput

&IGURE OOWER OPTIONS

4HE PRODUCT DOES NOT HAVE A POWER BUTTON AND THE UNIT WILL POWERLYRVWENOMATICA
POWER IS APPLIED
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4HE CONNECTOR PANEL OF THE ISTE2X 2" HAS ONE 4.# CONNECTOR FOR THE MAIN ANTENNA AN
ONE FOR THE AUXILIARY ANTENNA AS INDICATED IN &IGURE

.OTE -AXIMUM MATING UNMATING TORQUE .M IPPLYING A HIGHER TORQUEANMAGE
CONNECTOR AND HOUSING

@ Auxiliary antenna Main‘@

input (optional)

antenna input

&IGURE INTENNA CONNECTORS

%NSURE TOTAL CABLE ATTENISERENCE BETWEEN MAIN AND THE AUXILIARY ANTENNA AND IS
BELOW D" BETWEEN'(ZAND '(Z

4HE USER CAN CONNECT TO THE RECEIVER ON ANY DEVICE THAT SUPPORTSSAMNWHBIBROWSER U
RECEIVEFON BOARD 7EBITERFACE 4HE CONNECTION CAN BE MADE USING EITHER 53" OR %THERNET
4HE FOLLOWING SECTIONS DESCRIBE EACH OF THE CONNECTION METHODS

#ONNECT THE 53" CONNECTOR TO AN 53" PORT OF ADEVICE EG 0#

&IGURE 53" CONNECTION

4HE1RST TIME THAT THE 53" CABLE IS CONNECTED TO A DEVICE THE USER MAY BEIFR®MPTED TO Al
INSTALLATION OF DRIVERS WHICH CAN TAKE SEVERAL MINUTES 7HRVEIBEBDRNSRAMH.ED

IT IS RECOMMENDED TO UNPLUG THEN RE PLUG THE 53" CABLE ON YOUR DEVIVETEOTHELY
DRIVERS
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7HEN THE DRIVERS HAVE BEEN CORRECTLY INSTALLED THE 53" CONNECTIOS WILL APPEAR
REMOVABLE STORAGE DEVICE AS SHOWN IN &IGURE

Devices and dri

CD Drive (D:) Septentrio Drivers USB Drive (E)

<
-
v

640 KB free of 5.18 MB

Networl

&IGURE 3CREENSHOT SHOWING 53" CONNECTION AFTER DRIVER INSTALLATION 7INDOWS
EXAMPLE

4HE 53" CONNECTION FUNCTIONS AS NETWORK ADAPTER AND THE $(#0 SERVER RUNNING ON T
RECEIVER WILL ALWAYS ASSIGN TO THE RECEANIHESHBE

40 CONNECT TO THE PRODUCT YOU CAN THEN SIMPLY OPEN A WEB BROVWSHPDBEBES THE
AS SHOWN IN &IGURE

Gammm

Receiver Position Status
[ AsteRx RB3 Pro+ 5/N 4204016 | [ Lat: N50°50'55.0408" 0.353m | [ Heading: 205.0120 01170 | € seas @ Internal
X corrections @ Logging
@ osNMA I« Spectrum clean

‘IPAddrss: 192.168.110.28 ‘ ‘Lon: E4°43'55.6770"  0.298m ‘ ‘Pitch. -2.552°  0.175° ‘

Septentrlo ‘ Uptime: 27d 22:17:45 ‘ ‘ Hgt: 127.682m 0.596m ‘ ‘ Tracked Sats: 60 ‘

&IGURE  #ONNECT TO THE 7TBRBERFACE OF THE ISTE2X 2" OVER 53" USING THE
ADDRESS ON ANY WEB BROWSER
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3TEP #ONNECT THE %THERNET CABLE

#ONNECT THE %THERNET CONNECTOR 2* TO A ,l. NETWORK AS INDICATED IN &IGURE

<= FEthernet

&IGURE  %THERNET CONNECTION

3TEP /PEN A WEB BROWSER AND CONNECT TO THE ISTE2X 2"

"Y  DEFAULT THE PRODUCT HAS THE HOSTHRAWE ASTERX RB XXXXXXGR

HTTP ASTERX RBI XXXXXOEPENDING ON THE HARDWARE VARIANT WHERE XXXXXXX ARE THE
LAST DIGITS OF THE .33 SERIAL NUMBER 4HIS HOSTNAME CAN BE USEDAGNAANIEIVMORK

TO CONNECT TO THE WEB INTERFAQRAIPDRESS ASSIGNED BY THE $(#0 SERVER IS UNKNOWN

4HE SERIAL NUMBER CAN BE FOUND ON A STICKER ON THE RECEIVER

N

-
‘a .
= septentrio ﬁ
AsteRx RB3 4212345
PN: 123456 2
HSN: 1234567 >§
GSN: 1234567 VAN
MAC: 11:22:33:44:55:66 IP68I69K
L J

&IGURE ISTE2X 2" LABEL SHOWING SERIAL NUMBER

&IGURE SHOWS A SCREENSHOT OF AN %THERNET CONNECTION TO A RECBIWEBER/ITH SERIAL N
USING HTTP ASTERXRBI

v S AsteRx RBI3 Pro+-4204016 (SEI X +

& C M ® http://AsteRx-RBi3-4204016

Receiver Position Status

‘AsteRx RBi3 Pro+ S/N 4204016 ‘ [ Lat: N50°50'55.0581" 0.330m ‘ [ Heading: 25.061°
-0.566° 0.169° ‘

0.098° ‘ B seas B4 NS In-motion a.
Jill Overall Quality X corrections

© osnma @ Logging

‘ IP Address: 192.168.110.28 ‘ [ Lon: E4°43'55.6631"  0.287m ‘ [ Pitch:
)¢ spectrum clean & vin

0.57Zm‘ [Rou: N/A N/A

‘ Uptime: 2d 00:40:09 ‘ [ Hgt: 128.139m

septentrio

&IGURE #ONNECTING TO THE TRBERFACE VIA %THERNET
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4HE ISTE2X 2" CAN OUTPUT POSITION AND .33 DATA IN BOTH STANDARD .-%! FANRDIAT
3EPTENTRBOPROPRIETARY COMPACT BINARY FORMAT 3"& 4HE FOLLOWING SEGVIONS DETAIL HO
CONGURE CONNECTIONS TO OTHER DEVICES IN ORDER TO SEND DATA

4HE ISTE2X 2" CAN BE CONNECTED VIA A SERIAL #/- CABLE TO AN 23 C@UE/ASHCONDARY
DEVICE

3TEP #ON1GURE THE SERIAL #/- PORT

4HE #/- PORT OF THE ISTE2X 2" SHOULD BE @CGNRED WITH THE SAME BAUD RATE AND
20W CONTROL SETTING OF THE COUPLED DEVICE 4HESE SETTINGZJREN BERA CEH

#OMMUNICATIONAB AS SHOWN IN &IGURE “N THIS EXAMPLE #/- IS SET WITH A SPEED
OF BAUD

Communication > Serial Port

COM Port Settings
coMi coM2
Baud rate 115200 baud v |[ 115200 baud v|
Data bits [sbis __ |12000aud |
Parity [No  v|[2400baud |
Stop bits [1bit  v|4800baud |
9600 baud
Ea
38400 baud
57600 baud
115200 baud
230400 baud

&IGURE  #ONLGURE THE BAUD RATE2AND CONTROL OF THE ISTE2X 2"
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3TEP #ON1GURE DATA OUTPUT

~%!
‘N THE-%! 3"& /UT TAB CLICKING BW .-%! 3STREAM  WILL GUIDE YOU THROUGH THE STEPS

NEEDED TO COBURE .-%! OUTPUT AS SHOWN IN &GURES  AND
.OTE THE .33 *“3 VARIANT ISTE2X 2" CAN OUTPUT A LIMITED SET OF .-%! MESSAGES

Data Streams
O NTRIP server l
O1P server

~
=E Sl
| EESEE

MNMEA/SBF Qutput Streams
gudata streams defined.

o e

—Advanced Settings—

&IGURE 3ELECTING TO OUTPUT .-%! DATA ON #/-

—~New NMEA Output
Select messages to output:

Interval [1sec ~|
ALM
DTM

DO O

'5'
<]

lj0000oooobood

GNS
GRS
GSA
GST
Gsv
HDT
RMC

NMEA/SBF Qutput Streams

Port Type Messages Interval
@ COM2 NMEA GGA 1sec

ROT
VTG £2 New NMEA stream &3 New SBF stream
Streams prepared, press "OK" to apply the changes.

oo E = Advanced Setinga—
' Default

Press "OK" to apply the changes.

&IGURE 3ELECTING TO OUTPUT THE "! .-%! MESSAGE EVERY SECOND
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"Y CLICKINE&W 3"& STREAM A SECOND OUTPUT STREAM CAN BEUREIN'N THE EXAMPLE
SHOWN IN &IGURES AND  THE 064#ARTESIAN 3"& DATA BLOCKEVWUILMBJT OVER #/-

ONCE PER SECOND

Data
{ N ——— Q(m A

NMEA/SBF Output Streams:
Port Type Messages Interval
@ COMZ NMEA G I X
3 New NMEAmeaj{:Naw SBF stream l New SBF Qutput
—#Advanced Settings— elect connection bype:
! ® Serial port
O NTRIP server
—— O 1IP server
O 1P receive (2-way)
O1P connection
—

&IGURE 3ELECTING TO OUTPUT 3"& DATA ON #/-

~MNew SBF Output

-NMEA/SBF Output Streams

Port Type Messages Interval
& COMI SBF  PVTCartesian 1 58c E X
@ COM2 NMEA GGA 1 sec I X

£ New NMEA stream 55 New SBF stream
Streams prepared, press "OK” to apply the changes,

5 el .

DODEE o
T— T

Press "OK" to apply the changes.

&IGURE 3ELECTING TO OUTPUT THE 064#ARTESIAN 3"& BLOCK EVERY SECOND
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3TEP 6ERIFYING THE CORURATION

(AVING CONGURED DATA OUTPUT AND CLICKED BHE.-%! 3"& /UT PAGE WILL NOW DISPLAY
A SUMMARY OF ALL DATA OUTPUT AS SHOWN IN &IGURE

~Data Streams
' . ‘\,&com (Out:NMEA 0.09KB/s)

~—NMEA/SBF Output Streams

Port Type Messages Interval
& COM1 SBF PVTCartesian 1 sec m X
@ COM2 NMEA GGA 1 sec iF X

New NMEA stream New SBF stream

—f# Advanced Settings—

(e (]

&IGURE 3UMMARY OF ALL CGNRED DATA OUTPUT STREAMS

&IGURE SHOWS THE ACTUAL DATA OUTPUT .-%! IS TNAR® IS THUS READABLE UNLIKE 3"&
WHICH IS FORMATTED IN BINARHIS EXAMPLE THE SERIAL #/- WAS CONNECTED TO A 0# VIA A
53" ADAPTER WHICH MAPS THE SERIAL CONNECTION TO A VIRTUAL #/- OF THE 0#

. COMO:19200baud - Tera Term VT f=lre ==

File Edit Setup Control Window Help

$GPGGA,120709.00,5050.89397,N,00443.90772 E,2,24,0.6,81.52,M,47.39,H,3.1,0136=79

$GPGGA,120710.00,5050.89396 N, 00443.90773 . E,2,24,0.6,81.53 M, 47.39 M. 1.4 0136=77

$GPGGA,120711.00,5050.89396,N, @@Ma 90773,E,2,24,0.6,81.92 M,47.99 1,2 .4 ,0136=74

$GPGGA,120712.00,5050. 89396 N, 9773 F 2 24 B0 6 81 53 M 47 39 H 3 0 0136=73

$GPGGA,120713.00,5050.89396 N, 6 & comoa15200bauc - Tera Term VT == =R )

$GPGGA. 120714 .00.5050.89396. N
$6PGGA. 126715.00. 565089396 . N, § Flo it Scup Contiol Window Help
>T7L7>= 185 Bo8C8

p 9
G+ f8¥q—HY¥y0= 9-\|a kEABG(A, Y4 |'?ACM  $@VBBUIBO> -
ST7€7~?8$@EHJE'iBHEié;ig _ér _dT _aT J$00°0'0d
=K
+@= ' @]=B4q)2r: 7G| LHD" 7b M $@(8diB=>1’§ ¢DOS¥VH¥ -0=-M6a=
“w$0: >L.74mA
m 8Y-"Y¥idO=_i=hmw> $0@A

D80d{BO_81C8978-A0Ar I wA8T7r, B7ullr84€BOATBLSEPNE OB a1 dr dr A'48Y 120 ahiBORIAFI76
71P$A7x="@{=BNGy~191-33' 7762 $@y8athio>b§ IG T 1Ts 1VHY

\safun 1+hsy 177 ELaseabd ahiBA$6LLE, 4 a1, @ e$0a#°01 BT AT 7" YIPSATHOG "B
PWHI> Spag Y —¥LO=T 7= r5>40 rIB*zstnswtasvm A-BA-- F4 740 F8$@1 TBASAAET B _aT [

ar _ar T4l

iB{#i%fy7<aiPEa?

&IGURE %XAMPLE SHOWING OUTPUT .-%! "I LEFT PANEL AND 3"&
064#ARTESIAN RIGHT PANEL
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3"& AND .-%! DATA CAN BE SENT OVER AN %THERNET CONNECTION TO THE ISTE2X 2"

3TEP #ON1GURE AN “0 CONNECTION ON THE ISTE2X 2"

4HE %THERNET PORT SETTINGS CAN1BBREODNBY SELECTINGOORTS FROM THE

‘N THE EXAMPLE SHOWN IN &IGURE PORT HAS BEEN
COMGURED AS CONNECTIGNIN 4#0 7AY MODE SO DATA CAN BE RECEIVED AS WELL AS
TRANSMITTED OVER THE CONNHUB@RNVISABLE TO SELECT A HIGHER RANGE PORT TO AVOID THOS
RESERVED FOR OTHER PURPOSES SUCH AS THE WEBSERVER AND &40 ILSBSEGRED BYS R

#OMMUNICATIONMENU

DEFAULT ON THE ISTE2X 2" FOR COMMANDS

.OTE THAT A NEW PORT CAN ALSO BEIGODRED BY FOLLOWING THE SEQUENCE OF SETTINGS FOR

-%! OUTPUT DESCRIBED 8NEP

TCP/IP Port Settings
Commands port
FTP control port

IP Server Settings

28784
21

SheieaiscurenthsRaserver ports defined.

[ New IP Server

IP Receive Settings

There are currently no receive ports defined.
New IP Receive Connection Edit 1P Server Setting )
D Port 25221 %
Mode EFOPEYVEPSENEEART  TCP/IP Port Settings

&IGURE

UDPAddress 255.255.255.255 Commands port | 26784
FTP control port 21

L | ID Port Mode

@ IPSL 25221 TCP2Way (send and receive) x
New IP Server

ting
rently no receive ports defined.
eceive Connection

Press "OK" to apply the changes.

#ONLGURE THE 4#0 SERVER PORT SETTING FOR DATA OUTPUT
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3TEP #ON1GURE OUTPUT OF .-%! MESSAGES

‘N THE-%! 3"& /UT WINDOW CLICK @EW .-%! STREAM  AND FOLLOW THE SEQUENCE OF
WINDOWS TO QGNRE THE DATA YOU WANT TO ONTHETEXAMPLE SHOWN IN &IGURE  THE
%! " MESSAGE WILL BE OUTPUT EVERY SECOND %NSURE THAT THE PREMIGUSE®GON
PORT IS SELECTED FOR OUTPUT AS HIGHLIGHTED

NMEA/SBF Out

<- R COMI (0ut:S8 0.10k8/s]
+ R COM2 (OutNMER 0.05K8/s
~NMEA/SBF Output Streams
Port Type Messages Interval

@ COMI SBF  PVTCartesian 1sec  ~New NMEA Output
@ COM2 NMEA_GGA 1sec
Select connection type
New NMEA stream 43 New SBF stream
i | Serial port
—a# Advanced Settings USB port
~NTRIP server. i L
@ IP server New NMEA Output-
(s iy X
EIE TP ] ——— .
1P connection i S
N 181PS1: TCP 2-Way Server on port 25221 MNew NMEA Output
D D “iNew IP server connection " | Select messages to output:
T TR Y rrm—
] AL -
= —- D™
GBS w o
- NMEA/SBF Output Streams SSA -
Port Description Type Messages Interval GLL
@ com SBF  PVTCartesian tee B X GNS.
® comz NMEA GGA tsee X GRS
@ IPSL TCP2WeySeveron  NMEA GGA i B X GSA
port 25221 GsT
MNew SBF stream Gsv
s "OK" to apply the changes. HDT
RMC
ROT

VTG

o (&>

Press "OK" to apply the changes.

&IGURE 3ELECT TO OUTPUT .-%! "l OVER THE CTOBUREM3 CONNECTION
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3TEP #ON1GURE $ATA ,INK TO LISTEN FOR .-%! OUTPUT

4HE SCREENSHOTS IN &I GURE ~ SHOW HOW THE 3EPTENDRIO$BTA ,INK CAN BETRWRED
TO LISTEN FOR THE ISTE2X 2" "l OUTPUT

#LICK ON THEQ “O #LIENT BUTTON TO AGNJRE THE CONNECTNOMNHE HIGHLIGHTEDDS INSERT
THE'O ADDRESS OR HOSTNAME OF THE RECEIVER AND THE PORTGURHEHERBICEMN #LICK

ON#ONNECT

&

Connection 1

Connect

TCP/IP Client

192.168.1.47:28785

Show Data
Link — 1
GGA — 1

iSendieverﬂy 10'th received GGA ;

[ Connect Script:
[J/Send every 1.00 s.
[ Close Script:

[J Log File:

Press Connect...

&IGURE

& Select the connection

Serial TCP/IP UDP NTRIP
Connection Modes
@® TCP/IP Client O TCP/IP Se

Host Name or IP-Address

192.168.1.47
HOGCH Port Number
28785+

0K

&’ Data Link

File Tools Help
Connection 1

Disconnect TCP/IP Client

e 192.168.1.47:28785
Link — 1

GGA — 1

'Send every 10'th received GGA
[ Connect Script:

[J|Send every 1.00 s.

[ Close Script:

[ Log File:

1/0 0.0/0.0 kBps

Connected to 192.168.1.47

#ONLGURE THE 4#0 CONNECTION SETTINGS IN $ATA ,INK

4HE INFO LINE AT THE BOTTOM OF THE WINDOW SHOULD INDICATE THAT ABEINNEGDION HAS

#LICK ON THEHOW $ATABUTTON TO DISPLAY THE "! DATA FROM THE RECEIVER AS SHOWN IN

&IGURE
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& ink - X

Help

File To
Connection 1

TCP/IP Client
192.168.1.47:28785

Link —[71 & Data Link: Connection 1 e m] X
GGA—[11
L — |[s6PGGA, 195806.00,5050.5849674, N, 00429.2576129,E,4,14,1.1,70.2318,M, 47.3638,M,1.0, 121177 ~
Send every 10'th received GGA %] ||sGpcea, 195807.00, 5050.5849698, N, 00429.2576142,E,4,14,1.1,70.2346,M,47.3638,M,1.0,1211*72
T Connear Seript ||$ePGGR, 195808.00,5050.5849702, N, 00429. 2576146, E, 4,14, 1.1,70.2334,M,47.3638,4, 1.0, 121178
|| s6PGGA, 195809.00,5050.5849703,N,00429.2576164,E,4,14,1.1,70.2319,1,47.3638,M,1.0,1211%71

O[Send every 1.00s. % ||sepaea, 195810.00,5050.5849665,N,00429.2576124,E, 4,14,1.1,70.2369,M, 47.3638,M,1.0,1211*78
I Close Script: ||56BGGR, 195811.00, 5050. 5349664, N, 00425. 2576143, E, 4, 14, 1.1,70.2331,, 47.3638,1, 1.0, 1211+77

EEIESLS ||sePGGA, 195812.00,5050.5849685,N, 00429.2576137,E,4,14,1.1,70.2335,M,47.3638,M,1.0,1211*7C
[ Log File: \

.0,1211*7D
.0, 1211*7E
.0,1211%7A
.0,1211%74
.0,1211*77
.0,1211%7C
.0,1211*7D

$GPGGA, 195814.00,5050.5849681,N,00429.2576135,E,4,14,1.1,70.2361,M,47.3638,M
‘ $GPGGA, 195815.00,5050.5849687, N, 00429.2576142,E, 4,14,1.1,70.2365,M,47.3638, M,
$GPGGA, 195816.00,5050.5849669,N,00429.2576176,E,4,14,1.1,70.2189,M,47.3638,M,
$GPGGA, 195817.00,5050.5849707,N,00429.2576138,E, 4,14,1.1,70.2387,M,47.3638,M,
$GPGGA, 195818.00,5050.5849697, N, 00429.2576154,E,4,14,1.1,70.2299,M,47.3638,M,
$GPGGA, 195819.00,5050.5849682, N, 00429.2576161,E,4,14,1.1,70.2280,M,47.3638,M,
$GPGGA, 195820.00,5050.5849716,N,00429.2576128,E, 4,14,1.1,70.2347,M,47.3638,M,

Connected to 192.168.1.47

1.
1
1
1
1
1
L
$GPGGA, 195813.00,5050.5849682, N, 00429.2576135,E,4,14,1.1,70.2354,M,47.3638,M,1.0,1211*7F
L1
1
1
1
1
1
1

Show All data ~ Auto completion for None v

Clear  Freeze | Close

&IGURE 4HE 3HOW DATRINDOW OF $ATA ,INK SHOWING "! FROM THE ISTE2X
2"
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4HE #1. IMPLEMENTATION IN THE ISTE2X 2" ALLOWS THE TRANSMISSION OFESEVERAS MS

SPEQIED BELOW 40 CIINJRE #!. USING THE WEB INTERFACE GO TO THE #OMMUNICATION MENU
AND SELECT #.

"Y DEFAULT #!. OUTPUT IS TURNEDYODEFAULT THE "AUD RATE ISSETTO KBAUD AS PER THE
-%! STANDARD HOWEVER THIS CAN BE CHANGED

CAN configuration
Mode Ooff ®on
Baud rate
Termination @ off Oon
NMEA2000

J1939

&IGURE #l. CON 1GURATION

4HE RECEIVER CAN SERVE AS A TERMINATOR ON THE #!. BUS BACKBONE "Y NEERNAL THE |
TERMINATION RESISTOR IS TRBEDI® THE RECEIVER FUNCTIONS AS ONE OF THE END POINTS OF TH
#!. NETWORK THE RESISTOR CAN BE ENABLED

&INALLY SUPPORT FOR THE .-%! AND OR* STANDARDS CAN BEDWWN ORSO

%VERY PIECE OF EQUIPMENT IN THE #!. NETWORK NEEDS TO HAVE A SOURCE ADDRESS .-%!
USES ADDRESS CLAIMING WHEREBYSTHEVAILABLE ADDRESS IS ASSIGNED AUTOMATICALLY TO THE
PIECE OF EQUIPMENT ON THE #!. NETWORK "Y DEFAULT THE ADDRESS FROMERYIEBRHE QU

AVAILABLE ADDRESSES IS STARHRO BUJT IT CAN ALSO BE SET TO ANOTHER VALUE AS SHOWN IN
&IGURE

Start Address

(NMEAZOOO configuration—

&IGURE %! START ADDRESS SETTING

“T IS POSSIBLE TOIGNRE UP TO THREEERENT .-%! OUTPUT STREAMS &OR EACH STREAM

A DBERENT SUBSET OF MESSAGES TO BE OUTPUT AND INTERVAL CAN BE SELECTER 4HE INTERV
BESETTO MS MS MS MSOR S 7HEN ENABLED 0. 0. AND

0. HAVE A 1XED INTERVAL OF SECOND REGARDLESS OF THE CHOSEN INTERVAL

—NMEA2000 PGN
NMEA2000 PGNs Streaml Stream2 Stream3

= gy

Clear

PGN126992
PGN127250
PGN129025
PGN129026
PGN129027
PGN129028
PGN129029
PGN129539

0000000 oM
00000000
00000000

NMEA2000 PGNs Streaml Stream2 Stream3
Interval [Default v |(Default v |(Default v

&IGURE ~%! 0. CON 1GURATION
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‘N A SIMILAR WAY UP TO THREE STREAMS CANGBREIDNO OUTPUT THE PROPRIETARY *
MESSAGES 3UPPORTED INTERVALS ARE AGAIN MS MS MS MS®R

(11939 PGN
J1939 PGNs Stream1l Stream2 Stream3

aar () ] (]

PGN65419 O 0 O
PGN65420 (OJ O O
PGN65421 (J @] O

J1939 PGNs Streaml Stream2 Stream3
Interval (50 msec v |[off v |[off v

&IGURE * 0.CON 1GURATION

3EPTENTRIO RECEIVERS WHICH SUPPORT THE #!. BUS INTERFACE ARE ABEE%O OUTPUT TH
MESSAGES LISTED BELOW

0. $ESCRIPTION -AX UPDATE RATE

0. %! .33 00SITION Z

o %! ILTITUDE $ELTA (IGH ORECISION .
' 2APID 5PDATE

o -%! 0OSITION $ELTA (IGH ORECISION
' 2APID 5PDATE

0. %! 6ESSEL (EADING v

0. %! '.33$/0S v

0 %! .33 00SITION 2APID5PDATE  (Z

0. %! 3YSTEM 4IME 74

0. %! # AND 3/ 2APID5PDATE  (Z

$ETAILED DESCRIPTIONS OF THE 0'. MESSAGES ARE FOUND IN THE .-%! 1GREQCIN WHICH
CAN BE PURCHASED DIRECTLY FROM THE .ATIONAL -ARINE %LECTRONICS ISSOCIATI
-ESSAGES 0. ANDO'. ARE SPECIAL MESSAGES WHICH DEPEND ON 0

4HESE MESSAGES CONTAIN DELTA VALUES WHICH CAN BE USED TO CAIENILRUSITHENCURR
LATITUDE LONGITUDE ALTITUDE AND TIME BY COMPARING THEM TO 0. CE TR
MAXIMUM ALLOWED UPDATE RATE OF 0. AND 0. IS MUCH HIGH ER THAN THAT OF
0. THIS ALLOWS THE USER TO OBTAIN THE POSITIONING INFORMATIGHER APDATE
RATE AS COMPARED TO WHAT WOULD BE POSSIBLE USING JUST 0'. EBSBAG

ANDO'. CANBE RELATED TO THE CORRESPONDING 0'. MESSAGE BY COMRRING THE
3EQUENCE S 3% S INEXAMPLE OF HOW TO CALCULATE THE CURRENT ILTITUDE USING 0.
AND 0. AND OOSITION USING 0.  AND O IS SHOWN IN &IGURE
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&IGURE #ALCULATING POSITION AND ALTITUDE WITH HIGH UPDATE RATE

IPART FROM THE .-%! MESSAGES LISTED EARLIER THE RECEIVER ALSO SURFEHR ©R
PROPRIETARY MESSAGESOULD BE NOTED THAT DUE TO THE RESTRICTIVE NATURE OF THE .-%!
FORMAT THESE MESSAGES FOLLOW THE 3!% * STANDARD

-ESSAGE $ESCRIPTION -AX UPDATE RATE
ILTITUDE (z
LATITUDE (z
,ONGITUDE (z
]
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20VER OPERATION

4HE ISTE2X 2" CAN USE CORRECTION DATA TO CALCULATE A CM LEVEL4H4E BIEIXCON
CAN GET THIS CORRECTION DATA IN SEVERAL WAYS USING THE #/- PORT OR % THERNET

3TEP #ON1GURE THE "ASE STATION RECEIVER

3ET THE "ASE STATION POSITION AS STATIC

3ECTION DESCRIBES HOW TOSURE THE ISTE2X 2" AS AN 24+ BASE STATION

#ON1GURE THE %THERNET CONNECTION AND DISERENTIAL CORRECTIONS O
FROM THE "ASE STATION RECEIVER

‘N THEtORRECTIONS /UTPWIINDOW CLICK [ INEW 24#- OUTPUT TO START THE SEQUENCE

OF STEPS TO CONRE THE 24+$HRENTIAL CORRECTIONS STREAM AND %THERNET CONNECTION OV
WHICH THESERENTIAL CORRECTIONS WILL ‘BETSENEXAMPLE SHOWN IN &IGURE ~ 24#-V
CORRECTION DATA ARE SENT OUT OVER PORT 4HE 24#-V MESSAGES NBBESHARY F
POSITIONING ARE SELECTED BY DEFAULT
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Overview GNSS Fugro Marinestar | Communication Corrections NMEA/SBF Out Logging Admin

Corrections = Corrections Qutput

r~Data Streams
-_________.————'-"_ * NTR1 (In:RTCMv3 0.70kB/s)
‘ \' gnsm (OSEF 21 81k85)
E— - ~New RTCMv3 Output
— Differential Corrections Output————————
Select connection type:
There is currently no @ fi 5
O Serial port
£3 New RTCM2 outpul €3 New RTCM3 output 8 O USB port
g E O Bluetooth
—# Advanced Settings— ) UHF radio
L
omP i New RTCMv3 Output———— |

~New RTCMv3 OQutput—————————

Select messages to output:
MSM1
MSM2
MSM3
MSM4
MSM5
MSM6
# MSM7
RTCM1001
RTCM1002
RTCM1003
RTCM1004
RTCM1005
RTCM1006
RTCM1007

PTeR AL Ao

1t is not recommended to enable MSM
es

v

EEEEREH

loe0@OO00OO0OO0O0OO0OO

-

messages together messag
1001—1004 and 1009—1012.

Bl FlnE.th. icel

;"\

&IGURE #ONLGURING 24+ BERENTIAL CORRECTIONS OUTPUT OVER AN %THERNET
CONNECTION
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3TEP #ON1GURE THE 20VER RECEIVER

%NABLE 24+ POSITIONING MODE ON THE ROVER RECEIVER

%NSURE THAT 24+ IS ENABLED AS A POSITIONING MODE 4HIS CAN BE DORBOSTHENI AB
BY CHECKING T2 BOX IN THEOSITION -ODELELD AS SHOWN IN &IGURE

Overview GNSS Communication Corrections NMEA/SBF Out Loggil
GNSS = Position

~GNSS

GPS (Position: 10|10, Track: 13|13) (Main|Au
,,______’:".—-—-’/”" GLONASS (Position: 8|7, Track: 9]9)
e 35, Gallile0 (PoSsition: 919, Track: 12]12)
"=______________ §SBMS (Position: 00, Track: 6]0)

BeiDou (Position: 13[13, Track: 16[17)
<one \

QZSS (Position: 00, Track: 0]0)
NAVIC (Position: 010, Track: 210)
¢ Position Mode

Mode O Static ® Rover
# RTK
StandAlone
SBAS
DGPS
Reference position

&IGURE  %NSURE THAT 24+ IS ENABLED AS A POSITIONING MODE

#ON1GURE THE %THERNET CONNECTION OF THE ROVER RECEIVER

IN THE “0 OORTSNVINDOW OF THE ROVER RECEIVER [ ILIEW GN2ECEIVE #ONNECTIOMS

SHOWN IN &IGURE TO STARTGOMMTION SEQUENCEOGHEANDA#0!DDRESSSHOULD MATCH
THE PORT AMDADDRESS OF THE "ASE STATION RECEIVER

Communication > IP Ports

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

IP Server Settings
There are currently no server ports defi
€2 New IP Server |

IP address of
base station

IP Receive Settings

£ New IP Receive Connection

TCP (receive and #£nd) v

TCPAddress 192 168.110.43 ¥

IP Receive Settings
ID Port Mode TCP Address

@ IPR1 28785 TCP (receive and send) 192.168.110.43 [ X

2 New IP Receive Connection

&IGURE ‘N THE'0O OORTSNINDOW CLICK £ IN.EW “0 2ECEIVE #ONNECTIONO
CONGURE THE CONNECTION WITH THE BASE STATION
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3TEP 6ERIFYING THE CORURATION

“F THE "ASE STATION AND ROVER RECEIVERS HAVERHEHDCINRRECTLY THEN CONNECTIONS IN
THE #OMMUNICATION %THERNET WINDOWS SHOULD APPEAR SIMILAR TO THEHEESHOWN IN &

AND
Receiver Position Attitude F ”
- [Asterx-uFg sin3017ass | [Lat: nsossossa074 wa | [ Heading: WA /A B Attitude disabled
- —] 1 Marinestar
- [P address: 19216811043 | [Lom: E4=azssisre” wa | [pitch: wa wa | il Cellular u'j o
; Uptime: 0d 03:17:38 Hgt: 129.346m A Roll:  N/A /A B uHF @ Logging
septentrio | | | | | | ‘S & o

Communication > Ethernetl

~Ethernet

— @ PS1 (0ut: RTCMv3)

1P: 192.168.110.43 [ astenx-u-3011881

&IGURE  %THERNET WINDOW OFABHESTATION RECEIVEROWING THE POSITION
AS STATIC AND AN ACTIVE OUTPUT OF 2&ERENTIAL CORRECTIONS ON SERVER PORT

Communication > Ethernet

Ethernet

@; 1PR1 (In: RTCMv3)

1P: 192.168.105.249 | asterx-u-3013369

&IGURE  %THERNET TAB ORRTMER RECEIVEROWING BXED 24+ POSITION AND
RECEPTION OF 24#-V $ERENTIAL CORRECTIONS ON RECEOZER PORT
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(OW TO CON1GURE THE ISTE2X 2" FOR
ITTITUDE

7ITH AN AUXILIARY ANTENNA CONNECTED TO THE ISTE2X 2" THE RECEIVEREJERQIANGCUL
AND EITHER OITCH OR 20LL 4HIS SECTION DETAILSIEDWH Q@ TUN ANTENNA SETUP

3TEP #ONNECT THE AUXILIARY ANTENNA

#ONNECT AN AUXILIARY ANTENNA TO THE CONNECTEBR BWSBRCHEDATED IN &IGURE

% Auxiliary antenna Main Q

input (optional) antenna input

&IGURE  !UXILIARY ANTENNA CONNECTION

3TEP #OMPENSATE FOR DEVIATIONS IN THE ANTENNA ORIENTATION

[&]

Heading offset: 90 ° Heading offset: -85 °

&IGURE  3ETUP EXAMPLES TO UNDERSTAND HOW TO HANDLESSEABING O

;"\
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A 4HE DEFAULT SETUP FOR WHICH THE ANGLE BETWEEN THE ANTENNA BASEGQNEBNNATHE

AXIS IS AND NO HEADIN&SBT NEEDS TO BE SET

B ! SLIGHT DEVIATION FROM THE LONGITUDINAL AXIS IN THE CLOCKWISE DIEEITHDMYS RE

A POSITIVE HEADINESET

C IN ALTERNATIVE ANTENNAGLIBMTION WHERE THE ANTENNAS ARE PLACED PERPENDICULAR T(
THE LONGITUDINAL AXIS

D IN ALTERNATIVE ANTENNAGJIRATION WHERE THE ANTENNAS ARE PLACED PERPENDICULAR T(
THE LONGITUDINAL AXIS WITH A SMALL DEVIATION

4HE ATTITUDE OF A VEHICLE CAN BE DETERMINED FROM THE ORIENTATION OF THE BASELINE BE
TWO ANTENNAS ATTACHED TO THE VEHICLE "Y DEFAULT THE RECEIVER DETERMNSEES HE ATTITUD
ASSUMING THAT THE BASELINE BETWEEN THE ANTENNA !20 IS PARALLEL TRAIHEXL®NGITUD

THE VEHICLE MAIN ANTENNA MOUNTED BEHIND AUXILIARY ANTENNA IN MMXNIOH THE

VEHICLE FRAME IS ILLUSTRATED ABOVE ATTITUDE BIASES APPEAROVHAEHR TAISHS N

4HE USER CAN PROVIDE THE VALUE OF THE ABHTUINGOES IN THE WEB INTERFACE UNDER

"33 “3 ITTITUDE AS SHOWN IN &IGURE OROVIDING THIS INFORMATEINTWH RECEIVER
COMPENSATE FOR TSEEDS BEFORE CALCULATING THE ATTITUDE BY SUBTRACTING THEM FROM
ATTITUDE ANGLES

Receiver GNSS Position Attitude
| AsteRx SBi3 Pro+ SN 324141?| | Lat: NS0°577.5369" 3.690m | | Heading: N/A N/A | (@) standalone B no attituce
= Creerall Quality 1 Corractions
| IP Address: | | Lon: E4°42'49.7631" 6.528m | | Pitch: N/A N/A | A .
il Spectrum clean @ Logging
Septe ntrlu |Uptime: 1d 22;27:32 | | Hgt: 58.712m 6.542m | | Roll: N/A MN/A | & MU P osnMa

_ Correctons __tooong

GNSSIINS = Attitude

Attitude

' |

GNSS Attitude Attitude Information
Source O none @ MultiAntenna ‘ Attitude Mode: No attitude
» Sats AUX Attitude: NfA
Attitude Offset \ Delta East: N/A
Heading offset jldeg Delta Morth: N/A
: Delta Up: N/A
Pitch offset 0.000 de
:Id g Heading: N/A cheading: N/A

. [:] pitch: N/A  opitch: N/A

&IGURE 3ETTING THE ATTITUBED
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“N MANY CASES THE ANTENNA BASELINE WILL NOT ALIGN PERFECTLY S\ION GHENIEHANC IAXIS
OR ITS PERPENDICULAR AND IN THESE CIRCUMSTANCES THE PROASED WATUEJOANDALSO
BE USED TO COMPENSATE FOR SMALL ANGULAR DEVIATIONS

IN INCREASE IN ANGLE BETWEEN THE ANTENNA BASELINE ANDSTHENMEHAUDIRAL AXIS IN THE
CLOCKWISE DIRECTION CORRESPONDS TO A POSITIVE CHANGE IN THE WGUESEH TWEB HEAD
BETTER EXPLAIN THIS A FEW EXAMPLES OF POSSIBLE SETUPS ARE GGUHREABOVE IN &

4HE EXAMPLES IN &IGURE ~ ALL RELATE TO A HESBETNEUJD THE ANTENNA ORIENTATION CAN ALSO

BE CHARCTERIZED BY A VERTESHETOGERTICASETS CAN BE COMPENSATED FOR BY ADJUSTING
THE OITCHSSET 4HIS MAY BE NECESSARY IN CASES WHERE THE ANTENNA BASELINE IS NOT EXAC
PARALLEL TO THE LONGITUDINAL AXIS OF THE VEHICLE OR IN SITUATIONSTWNEREZDSE TWO

MAY NOT BE EXACTLY AT THE SAME HEIGHT IN THE VEHICLE REFERERGHTRRANHDNENT

AS THE RIGHT HANDED ROTATION ABOUT THE VEHICLE 9 AXIS A SITUATION ANTEHRENAHE MA
MOUNTED LOWER THAN THE AUX ANTENNA ASSUMING THE DEFAULT ANTENRSVISETUR WILL R
POSITIVE PITCH A SHOWN IN &GURE

Aux
. e —
pitch :

6 =+5°

side-view

Pitch offset: 5°

&IGURE  6ISUAL REPRESENTATION OSHEE® VERTIGSED BETWEEN THE TWO
ANTENNAS ON THE OITESET !SSUMING THE DEFAULT ANTENNRUBBNION THE AUX
ANTENNA BEING MOUNTED HIGHER WILL RESULT IN A POSITIVE VALUE FOR THE PITCH

.OTE THAT IN ORDER TO CORRECTLY REFERENCE TO T8 !A0ITENISAMECESSARY TO
COMPENSATE FOR PHASE CENTER VARIATIONS 4HIS CAN BE DONE IN THE BXB INTERFACE
GOING TO '.33“3 O0OSITION AND SELECTING THE CORRECT ANTENNA TYPENNENNA ;A
“NFORMATIONBAELD
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3TEP ITTITUDE INFORMATION IN 3"& AND .-%! DATA

$ETAILS ON HOW TO OUTPUT 3"& AND .-%! DATA CAN BE FOUND IN 3ECTION

3"&

ITTITUDE INFORMATION IS CONTAINED IN THE 3"8JBRUIDIDCES I TIONBT %ULERT#0OV%ULAND
%ND/FITT 4HESE BLOCKS ARE SELECTED AUTOMATICALLY WHEN CHHTUINBOXB/HEN
CONMGURING 3"& OUTPUT VIAPHB"& /UT WINDOW AS &IGURE  SHOWS

= Attitude o
AuxAntPositions L4
AttEuler &
AttCovEuler L4
EndOfAtt s
&IGURE 3"& BLOCKS CONTAINING ATTITUDE INFORMATION

-%!

90U CAN OUTPUT THE ATTITUDE INFORMATION FROM THE ISTE2X 2" IN .-%! FORMAY®Y SELEC
THE STANDARD .-%! ($4 SENTENCE OR THE 3EPTENTRIO PROPRIETARY (20 SENTENQE AS SHOWN
&IGURE

GSvV

HDT o
RMC

ROT

VTG

ZDA

HRP &
LLQ

&IGURE .-%! SENTENCES CONTAINING ATTITUDE INFORMATION
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“.3 CON 1GURATION ONLY FOR ISTE2X 2"

%XAMPLES OF TYPICAL RECEIVER INSTALLATIONS IN A VEHICLE RRABERRE GIVEN |

AsteRx RBi3
orientation:

\steRx RBI.
orientation: orientation: i
\Z—/ \—Z/

AsteRx RBi3 AsteRx RBi3

Logo pointing upwards Logo pointing upwards Logo pointing leftwards Logo pointing backwards
Connector pointing backwards Connector pointing leftwards Connector pointing downwards Connector pomtlng downwards
Theta X: 0° Theta X: 0° Theta X: 0° Theta X:

Theta Y: 0° Theta Y: 0° Theta Y: 90° Theta Y: 90

Theta Z: 0° Theta Z: 90° Theta Z: 90° Theta Z: 90°

&IGURE  %XAMPLES ILLUSTRATING THE ORIENTATH®OREHERBHECE FRAME WITH
THE ASSOCIATEIDRIENTATION FOR THE DEPICTED INSTALLATION

&IRST OF ALL WE NEED TO ESTABLISH WHAT IS THE VEHICLE FRAME AND ISSFORIENTATION
CONVENTION IN THE POSITIONING INDUSTRY THE X AXIS IN THE DIRECT@N THRABMAIOES FR

TO THE VEHICLE TO THE FRONT POSITIVE FROM THE BACK TO THE FRONT LEFAXT® RUHSTFROM
OF THE VEHICLE POSITIVE FROM LEFT TOIRGHIY AMBAXIS IN THE VERTICAL DIRECTION POSITIVE

FROM TOP TO BOTTOM



Septentrlo (7 40, “NB[2 044 Y 1S 6%( W% 2 “%.44 Y.

% (front)

right)
z | CEC".'-.'Z"

&IGURE  4HE VEHICLE FRAME AND ITS ORIENTATION

“T'IS IMPORTANT TO TAKE INTO CONSIDERATION THE MOUNTING DIRECTION OFEHHEREECEIVER TF
THE-5 IN THE BODY FRAME OF THE VEHICLE

4HIS IS BECAUSE THE MOTION COMPUTED FROGMMUWE&ET BE REFERRED NOT TO-HE
ORIENTATION BUT THE VEHICLE ORIENTATION

4HE"5 S ORIENTATION CAN BE CHANGED BY SPECIFYING THE ORIENTATION ANGLES 4HETA 8 4HE
4HETA : AS SHOWN IN &IGURE
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INS Sensors

‘ S ‘Aals (5P

| SEafus’ Settings
IMU Orientation IMU Orientation
Orientation mode O SensorDefault. ® manual

Theta X 180.000 |deg

Theta Y 0.000 deg

Theta Z 90.000 |deg

[~ Orient lper {80° angies oniy) ]

With ce to the Vehicle front direction:

- the Septentrio Logo is pointing upwards

- the antenna connectors on the receiver are pointing leftwards

X 0.063 M

Y -0.501|m
z -0.868 M
ARP
Lever Arm from IMU Reference Point to Point of Interest /
POI1
% 0.000|m
IMU=POI1+VSM1
Y 0.000|m
z 0.000m B x
¥
Lever Arm from IMU Reference Point to Velocity Sensor Reference Point
VSM1
X 0.000|m J
cube rib = 2m
Y 0.000 M
z 0.000 M

INS Solution Configuration

Mode Croff ®on
PosStdDev
At
AttStdDev
Vel
VelStdDev

output location O MainAnt ® POT1

Output Standard Deviation Mask
Attitude standard deviation mask 2.000(deg
Position standard deviation mask 100.000|m

&IGURE  3ETTING THE ORIENTATION

“F THE ANGLES ARE NOT KNOWN IT IS ALSO POSSIBLE TO USE THE ORIENAATWINLHELPER Tt
AUTOMATICALLY SUGGEST ORIENTATION ANGLES BASED ON SIMPLE QUESTIONS

7ITH REFERENCE TO THE VEHICLE FRONT DIRECTION THE SEPTENTRIO LOWEICH POINTING IN
DIRECTION

7ITH REFERENCE TO THE VEHICLE FRONT DIRECTION THE ANTENNAS CONNEERFORRSEON THE REC!
POINTING WITH DIRECTION

40 VALIDATE THE CORRECTNESSLOEOTHEVALUES MANUALLY OR VIA THE HELPER AN IMAGE WITH
THE SELECTED ORIENTATION IN MULTIPLES OF DEG IS BE DISPLAYED
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(OW TO MEASURE AND COMPENSATE FOR THE
INTENNA ,EVER IRM

7THEN MEASURING THE ANTENNA LEVER ARM IT IS IMPORTANT TO KEEP INLMINBETHAT A
MEASUREMENTS ARE TAKEN IN VEHICLE FRAME-NORIENEATION FRAME

4HE ANTENNA LEVER ARM IS THE RELATIVE POSITION BESREHNRENEE POINT AND THE '.33

INTENNA 2EFERENCE OOINT 120 4+HEREFERENCE POINT IS CLEARLY MARKED ON THE TOP PANEL
OF THE RECEIVER &OR THIS TASK WE WILL BE USING ONLY THE THE CENTERIRG ANP AXIS ENGRA
THE CM OSSET FROM THE TOP OF THE BOX 2EFER TO THE DATA SHEET OF YOUR ".33 ANTENNA F
THE EXACT LOCATION OF THE 120

“T IS IMPORTANT TO COMPENSATE FGRQHPETHE LEVER ARM OTHERWISE THE RECEIVER MAY
NOT BE ABLE TO CALCULATE AN ACCRBAIMEON 4HE HIGHER THE ACCURACY OF THE LEVER ARM
DIMENSIONS THE BETTER THE ACCURACY &IBLTHEON CALCULATED BY THE RECEIVER !S SHOWN

IN &IGURE LEVER ARBISETS CAN OCCUR IN THREE DIMENSIONS

&IGURE 4HIS PICTURE SHOWS THE VEHICLE FRAME AND THE PROJECTION OF THE !20
POSITION ON THE AXES X INCM

6ALUES REPRESENTING THE RELATIVE POSITION OF THE MAIN ANTENNA 120 WITHRESPECT TO TH
REFERENCE POINT IN THE THREE DIMENSIONS OF THE VEHICLE REFERENBBEYVRXDE OANHBE P
RECEIVER IN THE WEB INTERFACE UNDER '.333 SETUP 3ETTINGS AS SHOWN IN & GURE
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INS Sensors
° . - —_ qmts (SPT)
.
IMU Orientation IMU Crientation
Orientation mode O SensorDefault ® manual
Theta X 180.000 jdeg
Theta Y 0.000deg
Theta Z 90.000 jdeg
@ only] ]
With reference to the Vehicle front direction:
- the Septentrio Logo is pointing upwards
- the antenna connectors on the receiver are pointing leftwards

Lever Arm from IMU Reference Point to ARP —
Lever ARM (Vehicle Frame)

X 0.063 m
¥ -0.501|m
z -0.868|m
= o = s TSy g LI C e SR - S 1 "LRP
Lever Arm from IMU Reference Point to Point of Interest
POI1
X 0.000 m
IMU=FOIT+VSM1
Y 0.000 m
7 0.000|m A
§
Lever Arm from IMU Reference Point to Velocdity Sensor Reference Point—
VSM1
X 0.000|m Z
cube rib = 2m
Y 0.000m
F4 0.000m

INS Solution Configuration

Mode Croff ®on
PosStdDev
Att
AttStdDev
Vel
VelStdDev

Output location © MainAnt ® POI1

Output Standard Deviation Mask
Attitude standard deviation mask 2.000(deg
Position standard deviation mask 100.000|m

=1

&IGURE  3ETTING THE LEVER A3&TS

4HE“3 3ETUP PAGE IN THE RECEIVER WEB INTERFACE PRBVIBHZATION TOOL THAT ALLOWS A
1RST VISUAL VALIDATION OF THE LEVER ARM SETTINGS ESPECIALEXDTWENSENSIDEAGH

AXIS

“FTHE ISTE2X 2" IS DESIGNED IN AT PRODUCTION OF THE PLATFORE AMI FHEANTENNA

ARE INSTALLED IN KNOWN LOCATIONS SO THAT EXISTING $ MODELS CAN BHEINEHMEO DETER
LEVER ARMSSETS IN THE 8 9 AND : DIMENSIORSHE LOCATIONS OF EITHER THE ANTENNA OR THE
“5 ARE NOT KNOWN POINT CLOUDS OBTAINED FROM $ LASER SCANNINGEORNIMNIESR

COULD BE USED TO BUILD A REFERENCE FRAME THAT ALLOWS FOR THEAGEVBERAIRIMYTO BE
MEASURED &OR TEMPORARY SETUPS OR TEST PURPOSES WHERE THE ‘ACSORAUDIDF THE

IS NOT OF PARAMOUNT IMPORTANCE IT MAYCEENSUTO MEASURE THE LEVER ARM MANUALLY

E G USING A MEASURING TAPE (OWEVER IF THIS METHOD IS USED IN PERMAKENINSI IT IS
ADVISED TO CBW THE ACCURACY OF THE MANUAL MEASUREMENT USING 2X,EVER!RM DESCRIBEL
IN THE FOLLOWING CHAPTERS
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IN EASY WAY TO DETERMINE IF COMMUNICATION IS TAKING PLACE BEBVARENTHE

"33 RECEIVER IS BY INSPECTING THE ''33  “3 3ETUP 3TATUS PAGE WHERE THE DATA
STREAM CONNECTION IS INDICATED AND THE RAW SENSOR\DBUALTARDBEHEN THE

IS COMMUNICATING TO THE "33 RECEIVER THERE SHOULD BE A LINE VISIBLE BFFREEN TH
2" AND 30 “AS SHOWN IN &IGURE

| | | |

GNSS/INS > INS Setup

INS Sensors

Rt .
w i ADIS (SPT)

Acceleration
JE Xy iz
0.0mys?
.5mys?
.Om/s2
.5ms2
Om/s
Angular Rates
0.6%s
X[y [z
s
2%
0%'s MJ
0.2°/s
-0.4%fs
Sensor Information
ADIS
Source: SPT
Saturated: Not Saturated
Sanity Check: Passed
Encrypted: No
Temperature compensation: On
Temperature: 36.79°C

&IGURE 4HE $ATA 3TREAM WINDOW ON THE /VERVIEW PAGE SHOULD SHOW A LINE
SYMBOLIZING A CONNECTION BETWEEN THE ISTE2X 2" ABWHAKEH IS CONNECTED
TO 30

I MORE ROBUST WAY OF VERIFYING THAIBTHET ONLY CONNECTED BUT THAS DHAIEA IS
BEING RECEIVED AND PROCESSED CORRECTLY INVOLVES ‘HSSHEC TNZXFEBNTROL OR WEB
INTERFACE !FTER ESTABLISHING A CONNECTION WITH THE ISTE2X 2" USINB\2GGAOETROL
6IEW “56IEW 4HE ACCELERATION AND ANGULAR RATE PLOTS SHOULD DASRDRNSIMAGHRM
AS SHOWN IN &IGURE  4HESE PLOTS ARE BASED ON.THERIB SENSOR MEASUREMENTS
AND PROVIDE AN UNAMBIGUOUS WAY OF CHECKINGTIADUHEUTTING DATA
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&l Septentrio_usb - IMU View - S/N 9900043

View Measurements Scale Help

~ Sensor Measurements

Graphical Representation ~ Textual Representation

Angular Rates (w)

Accelerations
| = . L

@ ADIS [SPI]

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

#HECKING THEB VIEW IN 2X#ONTROL PROVIDES AN UNAMBIGUOUS WAY OF

&IGURE
CHECKING WHETHER OT NGF TBHEUTPUTTING DATA
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.ON HOLONOMIC CONSTRAINTS .(#S ARE MOTION CONSTRAINTS APPLIED TO A ®I6IMESV BASED
PHYSICAL STRUCTURE OR OPERATING ENVNRONMEQGNTEXT OF .33 'LOBAL .AVIGATION

3ATELLITE 3YSTEMIERTIAL .AVIGATION 3YSTEM INTEGRATION THESE CONSTRAINTS IMPROVE TI
ACCURACY AND STABILITY OF THE INERTIAL NAVIGATION SOLUYIDNSHARTIONSARIHERE

.33 SIGNALS ARE DEGRADED INTERMITTENT OR UNAVAILABLE

! NON HOLONOMIC CONSTRAINT LIMITS THE S6SWMETI®ON IN SPECI DIRECTIONS WITHOUT
RESTRICTING ITS OVERALL POSITION | COMMON EXAMPLE IS A WHEELEDHAANDAYXRNOTLE
MOVE SIDEWAYS | E PERPENDICULAR TO ITS FORWARD DIRECTION

7HEN USED APPROPRIATELY .(#88R THE FOLLOWINGIBENE

2EDUCED POSITION AND VELOCITY DRIFT DURING '.33 OUTAGES
“MPROVED HEADING STABILITY WHEN VEHICLE DYNAMICS ARE LOW
"ETTER OVERALL ACCURACY IN CHALLENGING ENVIRONMENTS

(OWEVER INCORRECT APPLICATION OF .(#S EG INTRODUCING \ERORNCRYEATIMN ERRORS
IN LEVER ARMS OR VEHICLE ORIENTATION CAN INTRODUCE BIASES OR BINEARGEN{TENIN TH
SOLUTION

.(#S ARE NOT APPLICABLE TO ALL VEHICLES &53% RECEIVERS PRESENT OONTGHEIISER A
VEHICLE TYPES AND TYPES OF STEERING TECHNOLOGY

.OT ALL VEHICLE TYPES STEERING COMBINATIONS HAVE AN .(# IMPLEMENTNEIN ABESHEBLE
BELOW -ORE VEHICLES WILL BE SUPPORTED IN FUTURE RELEASES
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IKERMANN ISERENTIAL /MNIDIRECTIONAL
GEHICLE TYPE 3TEERING SI3;’TEERING 3TEERING
5NKNOWN
20AD 3UPPORTED
4RACTOR "ETA
4ERMINAL 4RACTOR 3UPPORTED
2EACH 3TACKER
JFT 4RUCK "ETA
(AUL 4RUCK "ETA
/ S ROAD 20BOT 3UPPORTED
20AD 20BOT 3UPPORTED
&IXED 7ING 5!6
-ULTIROTOR 5!6
2AIL
6ESSEL
%XCAVATOR
,OADER 'RADER "ETA
$OZER

40 SELECT THE VEHICLE THE USER NEEDS TO GG TA '.333 3ETUP jA 3ETTINGS !T THE

BUTTON OF THE PAGE THE USER WILL SEE A DROP DOWN FOR THE VEHIEDEABBTLIKONEON R

FOR THE STEERING TYPE AND THREEDEEROR THE STEERING LEVER ARM 4HE STEERING LEVER ARN
IS THE DISTANCE FROM THE RECEIVER TO THE STEERING CENTER OF THE VEHICLE

CY G-

Vehicle Application
Vehicle application | Unknown v

Vehicle information
L] Steering O Ackermann O Differential ® Omnidirectional
owopn Mode
X
Y \

o

AtStdDev

W z \
H

® manual
0.000 m

~ 0.000m

[ 0.000m

VelstdDev
Output location ) MainAnt # POI1

Attitude standard deviation mask [ 20001deg
Position standard devistion mask [___100000m

&IGURE  3ETTING THE VEHICLE TYPE
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“T IS ALSO POSSIBLE TO SELECT THE VEHICLE TYPE AND PROVIDRAVEMNGILE NBORKNDS
4HE RELEVANT INFORMATION IS AVAILABLE IN THE &IRMWARE 2EFERENCE 'UIDE

4HE ISTE2X 2"l CAN RECEIVE VEHICLE VELOCITY INFORMATION AND D&F ITHSIRARGRATED
POSITION 4HE USE OF THE VEHICLE VELOCITY IT IS NOT REQUIRED FOR THEVIWINCTION OF THE
6EHICLE VELOCITY INPUT IMPROVES THE DEAD RECKONING PERFORMREEERRORMANCE

IN SINGLE ANTENNAIS IMPORTANT TO HIGHLIGHT THAT THE CONTRIBUTION OF THE VEHICLE VEL
INPUT TO THE ISTE2X 2"I| PERFORMANCE IS FUNCTION OF THE VELOCITY CQNRACYAANIN ACC
LATENCY 4HE EXPECTED VELOCITY INPUT IS AN ALREADY COMPUTED VEHIC&E SPEED .-%
STREAM AND NOT RAW SENSOR DATA &0OR THE COMMUNICATION DETAILS PLESFEDOOK INTO THE
2"l &IRMWARE 2EFERENCE 'UIDE

ISTE2X 2"l WILL AUTOMATICALLY DETECT ERRORS IN THE VELOCITY INPUT

,ARGE LATENCIES
IXIS ERRORS
,ARGE ERRORS IN THE VELOCITY DETECTED DURING .33 RECEPTION

“T IS ADVISED TO COMPUTE THE STANDARD DEVIATION OF THE VELOCITY CENAUTSHGAN WHIC
FUNCTION OF THE SENSORS USED AND PASS IT TO THE RECEIVER TOGETHER WHES THE VELOCIT
“F THE VELOCITY ACCURACY IS NOT KNOWN OR NOT CERTAIN IT IS BES®BIHETG HRRVI

2"l ONLY THE VELOCITY VALUES LEAVING BLANK THE STANDARD DE)SETIBHCHNEH &GY OF
3EPTENTRIO WILL THEN ASSIGNDAERNOR VALUE AUTOMATICALLY
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“N ORDER TO CALIBRATES MBASUREMENTS WITH THE '.33 DATA AND PERFORM SENSOR FUSION
IT IS NECESSARY FOR THE RECEIVER TO ACTUALLY MEASURE A SMALL IEMIATRTNDALD YNV
DIRECTIONS IN ORDER FOR THE POSITION ENGINE TO DECOUPLE THE MEASURED-MOTION FROM TI
NOISE AND INACCURACIES
‘N PRACTICAL TERMS IT MEANS THAT FROM THE START UP OF THE UNIT THEHROBIEVAVILL GO
SERIES OF STATUS STAGES

STATIC ALIGNMENT THE RECEIVER EXPECTS TO HAVE NO MOVEMENTS IN ORDERS®E RECORD TH
200R THE THE&

DYNAMIC ALIGNMENT THE RECEIVER EXPECTS TO HAVE THE VEHICLRDMA&NNGAKERWAEW
TURNS WITH ENOUGH DYNAMICS TO MEASUREB AXESHE
$URING THE ALIGNMENT PHASE THE RECEIVER IS OUTPUTTING THE BEST KNDMBAPOEETION A
WHICH COMES FROM ONLY "33 AND NOBECAUSE THELTERS ARE NOTINHTALIZED 4HE
UPDATE RATE REMAINS THE SELECTED ONE BUT THE INFORMATION ABOUT POSErAREAND HEADI
REPEATED UNTIL A NEW UPDATE WOULD BE AVAILABLE



septentrlo 692 “&9 4(% 3%450 28,%6%2!2-

4HIS CHAPTER WILL FOCUS ON THE USE OF THE 2X,EVER!RM ONE OF THEA®PARRURITABLE
2X400LS FROM RELEASE 2X,EVERIRM WILL BE FOUND IN 2X40THER AUN

&IGURE  2X,EVER!RM ICON IN 2X400LS LAUNCHER

4HE 2X,EVERIRM IS A TOOL THAT ALLOWS THE USER TO SELECT A DATA SET VREHE ALL THE RE
INFORMATION SEE SECTION BELOW AND TO DOUBLE CHECK IF THE LEVER ARMAREASUREMEN
CORRECT OR COULD BE BETTER MEABURHEHD ALLOWS TO CHANGE IF NEED BEING OTHER
PARAMETERS SUCHRAGRIENTATION TO ENSURE SETUP ACCURACY AND ALLOVOPPHEMUIAER TO
INSTALLATION ANOLGORATION

2X,EVER!RM NEEDS TO HAVE A GOOD SET OF DATA TO CHECK THE LEVER ARMRIFOSFACY AND P
THE OPTIMIZED SOLUTION SUCH A DATA SET SHALL BE AT LEAST MINUTESSNGIGIROM
INITIALIZATION RECORDED IN GOOD SKY VIEW IDEALLY WITH AN 24+ GOERERDIGNTSOU
ENOUGH TURNS IN MULTIPLE DIRECTIONS
“N ORDER TO MINIMIZE THE USBEREIN SETTING UP THE RECEIVER TO RECORD ALL THE NEEDEI
INFORMATION AT THE NEEDED DATA RATENMUIKANE RECEIVER STARTING FROM &7 RELEASE

A NEW DATA GROUP CALLED «/ABCALIBRATIONgAHAT WILL AUTOMATICALLY INSTRUCT THE
RECEIVER TO OUTPUT THE NEEDED DATA FOR THE HOST PLATFORM TO LOG 2X,0GGER COULD BE
WELL TO LOG DIRECTLY ON A LAPTOP OR INTERNALLY LOG IN THE RECEIVERAREIMBEBR ONLY AV/
ISTE2X 2"l ORO

4HE DESCRIPTION OF THE INDICATED MANEUVER AND OF THE RECEIVER SETUP TO RECOR
DATA CAN BE FOUND ALSO IN THERO{&TAB OF THE SOFTWARE

$ATA LOADING AND BASICS VALIDATION OF THE DATA CAN BE DONE IN THEHERIER IREBKING

ON THE jAFOLDER@UTTON WILL ALLOW THE USER TO BROWSE TO THE MZISNEDOFEN T

INCE THE 3"&1LE IS OPENED IN 2X,EVER!RM THE SOFTWARE WILL PERFORM BASICS CHECKS ON T
DATA TO ENSURE THAT THE CORRECT DATA SET IS SELECTED
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RxLeverArm - ChUsers\sabbatinOneDrive - 10190330 Septentrio NVADocuments\Danilo SabbatininIMS\leverarm (.. — O x
File Teols Help

SBF File | = C:|Users\sabbatin\OneDrive - 10190330 Septentrio NV\Documents\Danilo Sabbatini\INSYeverarm (1).sbf |
J Open File File Info:
Intro . Serial Number: 3238023
) Required SBF Blocks Recorded at: Friday 13 August 2021 11:30:00 (GNSS)
) Measurements Rate Duration: 15 min
p J ExtSensorMeas Rate
Check @ Duration

J Measurement Available

11+
Config

&

Process

Cancel File Chedk

&IGURE 2X,EVER!RM DATA CHECK

“N THE jA#ONLGURATIONGAAB OF THE 2X,EVER!RM THE INSTALLATION SETUP USED TO RECORD TH
DATA CAN BASUALIZED BOTH NUMERICALLY AND VISUALLY PARTICULARLY BY HAISNBB

iA/E LEVER ARM FRGMEFERENCE POINT TO !20
iA/E*-5 IRIENTATION
iA/E ITTITUDESSET ONLY IN DUAL ANTENNAGOBNTION
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RxLeverArm - C\Users\sabbatin'OneDrive - 10180330 Septentrio MV\Deocuments\Danilo SabbatiniuMNS\leverarm (.. — [m| X
File Tools Help
Lever Arm from IMU Reference Point to ARP @ IMU Orientation Attitude Offset
(®) Use Lever Arm from file (®) Use IMU Orientation from file (®) Use Attitude Offset from file
o O Use custom Lever Arm O Use custom IMU Orientation O Use custom Attitude Offset
ntro
X = 1.000m ThetaX = -180.000% Heading = 1.2349°%
| 2 I Y= 2.000m Theta¥ = -90.000° Pitch = 5.678%
Z= 3.000m ThetaZ = 90.000°
Check
4 =
Config Side
¥y (front)
é iy
Process
™ J-""'
o ARP Lo 7
Z,(down)
‘{J‘I_
cuboid: d = 10m, w/h = 5m

&IGURE 2X,EVER!RM CONGURATION

&OR EACH OF THE ABOVE MENTIONED SETTINGS IT IS POSRBLEHEOGNES IN THE ORIGINAL

3"& 1LE OR IT IS ALSO POSSIBLE FOR THE USER TO MODIFY EACH VBLEENIORIONHT

IS ALSO POSSIBLEVIBDALIZE AN ONLINE HELP THAT CONTAINS SEVERAL IMAGES WITH EXAMPLES
INSTALLATIONS AND CORRESPONDING ANGLE SRFENRTAREON

4HE jA» PROCESS@AAB ALLOWS TO PROCESS THE AVAILABLE DATA TO OPTLR\ZERTARMA
FROM-5 REFERENCE POINT TO 2@gVISUALIZE THE SUGGESTED VALUES AND COMPARE WITH THE
VALUES USED IN THE ORIGINAL SETUP



septentrio

6%2 “&9 4(% 3%450 28,%6%2!2-

4. RxLeverArm - C:\Users\sabbatin\OneDrive - 10130330 Septentrio NV\Documents\Danilo Sabbatini\INS\leverarm [.. — — [m} X
File Tools Help
Lever Arm From IMU Reference Point to ARP IMU Qrientation Attitude Offset
Intro Initial values {input file) Calculated values Input file values Input file values
X= 1.000m X= 1.625m ThetaX = -180.000* Heading = 1.234°
, Y= 2.000m Y= 1.168m Theta¥ = -90.000% Pitch = 5.678°
| ; I i= 3.000m I= 4.854m ThetaZ = 590.000°
Check
HY
Side:
Config
ﬂ mu
Process _ ¥y (front)
W T Yo
Yo
Zims |
J ARP
Zy (down)
X
cuboid: d = 10m, w/h = 5m
Receiver commands
-
setINSAntLeverArm, 1.625, 1,153, 4.854
setlMUQrientation, manual, -130.000, -90.000, 90.000 Copy to dipboard
setAttitudeOffeet, 1,234, 5.678 Repart

&IGURE 2X,EVER!RMOPTIMIZATION

4HIS ALLOWS USERS TO COMPENSATE FOR POSSIBLE ERRORS DONE DERIESTTEE MEASUR
LEVER ARM ALLOWING TO FOCUS ON THE OTHER ASPECTS OF THE INSTALLATION

/INCE THE COMPUTATION OF THE NEW LEVER ARM IS COMPLETED THE 2X,EVERNRNMHEILL DISPL
SERIES OF COMMAND LINES TO WRITE INTO THE RECEIVER IN ORDER TO UPDATE THESRECEIVER SE
ALSO POSSIBLE TO USE THE COPY TO CLIPBOARD BUTTON TO JUST PASTENINERACEB 5SER
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"ASE STATION OPERATION

4HE !STE2X 2" ORO INCLUDES A BUILT IN "@ZASTER THAT MAKES CORRECTION DATA FROM THE
ISTE2X 2" AVAILABLE TO UP TO .4P CLIENTS OR ROVERS OVER THE INTERNET 4HE CASTER
SUPPORTS UP TO THREE MOUNT POINTS AND CAN ALSO BROADCAST CORRERBGEIMMATEATA FROM A
42 “0 SERVER

4HIS FEATURE IS NOT AVAILABLE ON HE ISTE2X 2"|

ILL SETTINGS RELATING TO THE ISTE2X'D'#43TER CAN BE QGNRED IN THE“0 #ASTER
WINDOW FROM FHEMMUNICATIONVIENU

3TEP $EINE A NEW MOUNT POINT

&IGURE 4HE CONGURATION SEQUENCE FODRNHEA NEW MOUNT POINT

“N THE .42°0 #ASTER WINDOW CLICK OBETHENG$AB

“N THE 'ENERAL 3ETTINGISD ENABLE THE “@R2#ASTER AND SELECTOIRERT OVER WHICH YOU
WISH TO SEND CORRECTION DATA THE DEFAULT PORT IS
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#LICK ON .EW MOUNT POINTAS INDICATED IN &IGURE 3EI9ESTTO ENABLE THE MOUNT
POINT AND GIVE IT ANAME 4HIS IS THE NAME THAT WILL APPEAR IN THREEAZHBER SEHPUTO

MOUNT POINTS CAN BEIDNED EACH WITH ABRENT NAME 90U CAN ALSO SELECT THE TYPE OF
#LIENT AUTHENTICATIBOR THE MOUNT PONONE ANY CLIENT CAN CONNECT WITHOUT LOGGING
IN ORBASIC CLIENTS HAVE TO LOGIN WITH A USERNAME AND PASSWORD

40 SELECT A CORRECTION STREAM FROWMSHEVER OF THE ISTE2X 2" SELECIN THELLOW
EXTERNAL SERVHD

#LICK ON THBCAL 3ERVER BUTTON TO ENABLE THE LOCBASERVER OF THE ISTE2X 2" AND
TO SELECT THE INDIVIDUAL MESSAGES YOU WANT TO BROADCAST "Y MBFMHASSAGHESRECTI
NECESSARY FOR 24+ ARE PRE SELECTED THLKIPLY THE SETTINGS

3TEP $EINE A NEW USER

“F YOU SELECBRBICCLIENT AUTHENTICATION WHEBURING THE MOUNT POINT IN THE PREVIOUS
STEP YOU WILL NEED TMIBRT LEAST ONE USER 4HE USER NAME AND PASSWORD ARE THE
CREDENTIALS NEEDED FOR THEI4ENT ROVER TO ACCESS THE CORRECTION STREAM

“N THEALIENT 5SERSECTION CLICK OW 5SER AS SHOWN IN &IGURE  %NTER A 5SER .AME
AND OASSWORD FOR THE USER AND SELECT THE MOUNT POINTS THAT THES VWOLISAACE ACC
42 "0 CLIENTS CAN LOG IN AS A PARTICULAR USERO#ARPKY THE SETTINGS

&IGURE #ONLGURING THE LOGIN CREDENTIALS FOR A USER

3TEP “S THE .42°0 #ASTER WORKING

‘N THESTATUSTAB OF THE .42 #ASTER WINDOW YOU CAN SEE A SUMMARY OFTHESZTER
TO MAKE SURE THAT IT HAS BEEN PROPERUREIDN THE EXAMPLE SHOWN IN &GURE A
ROVER CLIENT IS CONNECTED TO THE MOUNT PCHVVENMEDSER DRED

"Y SETTINELOW EXTERNAL SERVEGHES THE MOUNT POINT CAN RECEIVE A STREAM FROM A RENBBERYER
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“F THE CLIENT ROVER RECEIVERSGWHREEDOND SEND A "I MESSAGE TO THE CASTER AS WAS THE
CASE IN &IGURE  THEN THEIR POSITION WILL ALSO BE VISIBLE

&IGURE  #ONNECTING AS A CLIENT TO THE ISTE2X 20 #A5TER

IN THE .42“0 #LIENT SIDE

20VER RECEIVERS CAN CONNECT TOOHASHEZR BY GOINGFDRRECTIONS .42“0CLICKING
.EW .42°0 CLIENT AND ENTERING‘O'S8DDRESS AND OORT AS SHOWN IN &IGURE  !FTER CLICKING
/K THE MOUNT POINT SOURCE TABLEIMMIHDBEND A MOUNT POINT CAN BE SELECTED 4HE USER

NAME AND PASSWORD CAN THEN BE ENTERED AND WITHIN A FEW SECONDS VIEHER(MHARRECEI
REPORT AN 24XED POSITION

&IGURE  #ONNECTING AS A CLIENT TO THE ISTE2X 20 #A5TER



2ECEIVER -ONITORING

4HE /VERVIEWPAGE OF THE WEB INTERFACE IN &IGURE SHOWS AT A GLANCE A SUMMARY OF TH
ISTE2X 2" S OPERATIONAL STATUS

&IGURE /VERVIEW PAGE OF THE WEB INTERFACE

4HE MAIN INFORMATION BAR AT THE TOP OF THE WINDOW GIVES SOME BASIC REC
INFORMATION RECEIVER TYPE SERIAL NUMBER AND POSITION 4HE LENGTHHEF TIME SlI
LAST POWER CYCLE 5PTIME AND THE ATTITUDE WHEN A SECOND ANTENNA IE CONNECT
ALSO GIVEN

4HE ICONS TO THE RIGHT OF THE INFORMATION BAR SHOW THAT IN THI®SRAMPHE THE P
THE RECEIVERX&ED THE OVERALL PERFORMANCE SIGNAL QUALITY AND #05 1S %XCELLENT
OF BARS AND THE RECEIVER IS LOGGING TO THE INTERNAL DISK 4HEBMMNRREGTENS IC
THAT BERENTIAL CORRECTIONS ARE BEING SENT OUT TO A ROVER RECEIVER
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4HE 1UALITY INDICATORS GIVE A SIMPLE OVERVIEW OF SIGNAANJERNAYQ®WER AND
#05 LOAD OF THE RECEIVER

4HE .33 1ELD DETAILS HOW MANY SATELLITES FOR EACH CONSTELLATION ARE BEING TRA
USED IN THE POSITION SOLUTION 064 ! GREEN LINE INDICATES THAT AT LERSTNONE SATE
THE CONSTELLATION IS BEING USED IN THE 064 A BLUE LINE INDICATESAREABESNGELLITES
TRACKED BUT NOT USED AND A GREY LINE THAT THERE ARE NO SATELLITEIJERRM THAT
CONSTELLATION IN TRACKING -ORE INFORMATION CAN FEAINDDUNESFHEND 3IGNALS
PAGE ON THB3 MENU

AHE!TTITUDEL1ELD GIVES AN OVERVIEW OF THE ATTITUDE STATUS

4HE$ATA 3TREAMSELD GIVES AN OVERVIEW OF THE DATA STREREEMNES AND OUT
FROMBLUHRINES THE RECEIVER

4HE ,OGGINGELDSUMMARIZES THE CURRENT LOGGING SESSIONS AND DISK CAPACITIES
COMPLETE LOGGING INFORMATION BBIDRAZONDN WINDOWS CAN BE FOUND,UBAING
MENU
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4HE ISTE2X 2" IS EQUIPPED WITH A SOPHISTICATED 2& INTERFERENCE MONWITORIATGGN D

SYSTEM *+ 40 MITIGATE THE E§ECTS OF NARROW BAND INTERFERENCELLTNERBCEAN BE
CONGURED EITHER IN AUTO OR MANUAL MODE 4HESETEBESECTIVELY REMOVE A NARROW

PART OF THE 2& SPECTRUM AROUND THE INTERFERING SIGNAL 4HE , BANOBEISE BYPEN

RADIO AMATEURS IS PARTICULARLY VULNERABLE TO THIS TYPE OEIFSERFERENGBEAAND
INTERFERENCE BOTH INTENTIONAL AND UNINTENTIONAL CAN BE MITIGATED BY/'TURNING ON TF
MITIGATION SYSTEM 4HE BYSTEM ALSO REDUCES MEEETE/ELY THAN TRADITIONALLY USED
PULSE BLANKING METHODS SHETS OF PULSED INTERFERERS

4HE SPECTRUM VIEW PLOT

“N THE 3PECTRUM WINDOW OF THE .33 MENU YOU CAN MONITOR THE 2& SPECTRGMRD CON
THREE SEPARATE NOITHERS TO CANCEL OUT NARROWBAND INTERFERENCE &IGURE SHOWS THE
FREQUENCY BAND WITH THE '03, 0 SIGNAL AT INDICATEBERENT BANDS CAN BE VIEWED

BY CLICKING ON BHBW TABLBUTTON AS SHOWN 4HE SPECTRUM IS COMPUTED FROM BASEBAND
SAMPLES TAKEN AT THE OUTPUT OF THERATHIERTO DIGITAL CONVERTERS

&IGURE 4HE 2& SPECTRUM OF THE , "AND
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#ON1GURING THE NOTCH 1LTERS

7HEN THE NOTCHTERS ARE SET TO THEIR DEFAULT AUTO MODE THE RECEIVER PERFORMS AUTO
INTERFERENCE MITIGATION OF THE REGION OF THESEREEDRRYVIMTERFERENCEANUAL
MODE AS SHOWN Q@WRED FOR .OTCH IN &IGURE  THE REGION GECHEMSPECTRUM IS

SPECIED BY A CENTER FREQUENCY AND A BANDWIDTH SBGTHER ¥ BLANKED BY THE NOTCH
1LTER

&IGURE  #ONLGURING THRST NOTCHTER .OTCH AT -(Z

7ITH THE .OTCH SETTINGS AS SHOWN IN &IGURE  THE, BAND AFTER THEBNOTKIHER
IS SHOWN IN &IGURE  WITH THE BLANKED SECTION CLEARLY VISIBLE

&IGURE 4HE 2& SPECTRUM OF THE , "AND AFTER APPLYING THHE TEXT GH
-z
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7IDEBAND INTERFERENCE OF '.33 SIGNALS CAN BE CAUSED UNINTENTIONARLYYABDOMIIVILIAN
RANGING AND COMMUNICATION DEVICES 4HERE ARE ALSO INTENTIONAEREERENGEFROM
DEVICES SUCH AS CHIRP JAMMERS 4HE WIDEBAND INTERFERENCE VEMGATIODFSM3E
ISTE2X 2" CAN REDUCE THSECT OF BOTH TYPES OF INTERFERENCE ON '.33 SIGNALS

#ON1GURING 7" MITIGATION

AHE WIDEBAND INTERFERENCE MITIGATION SYSTEM BE ENABLED BY SELEONNKG SHOWN
IN &IGURE

&IGURE  3ELECON TO ENABLE WIDEBAND INTERFERENCE MITIGAT#ONTTHEN
APPLY THE NEW SETTING
7" MITIGATION IN ACTION

4HE '03 , BAND INTERFERENCE SHOWN IN &IGURE IS PRODUCED BY GOMENIBB
ANTENNA SIGNAL WITH THE OUTPUT FROM AN IN CAR '03 CHIRP JAMMER

&IGURE  3IMULATED WIDEBAND INTERFERENCE IN THE '03, BAND USING AN IN CAR
CHIRP JAMMER
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7HEN 7" “MITIGATION IS ENABLED BEEE OF THE INTERFERENCE IS DRAMATICALLY REDUCED TO TH
EXTENT THAT THE SMALL SIGNAL BUMP AT THE '03, CENTRAL FREQUEO$ OEEARLY
VISIBLE AS &IGURE SHOWS

‘N THIS PARTICULAR TEST THE INTERFERENCE SIGNAL CAUSED THE RECEIVERETCEEALL BAC
PRECISE $'.33 OR STANDALONE POSITIONING MODES 7IMHTIGATION ENABLED HOWEVER
THE RECEIVER WAS ABLE TO MAINTAINLXNP®SHTION THROUGHOUT

&IGURE  %NABLING 7'INTERFERENCE MITIGATION GREATLY REBECHESOFHEHE
INTERFERENCE CAUSED BY THE CHIRP JAMMER
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‘FTHEISTE2X 2" DOES NOT BEHAVE AS EXPECTED AND YOU NEED TO CONTASBBEBPORNTRIO
$EPARTMENT IT IS OFTEN USEFUL TO SEND A SHORTLE'STHMITAEAPTURES THE ANOMALOUS
BEHAVIOR

3TEP ,0G THE 3UPPORT 3"& DATA BLOCKS

/N THE ,OGGINGPAGE CLICK ON.EW 3"& STREAM “N THE NEXT WINDOW YOU CAN SELECT THE
3"& BLOCKS YOU WISH TO LOG "Y SEBBEEPRRAS SHOWN IN &IGURE THE MOST USEFUL 3"&
BLOCKS FOR PROBLEM DIAGNOSIS WILL BE AUTOMATICALLY SELEREND URINSKOGGING

IGAIN CLICK TO START DATA LOGGING

&IGURE #LICKON .EW 3"& STREAM AND SELEGUPPORT

&OR ISTE2X 2"l IT IS ALSO POSSIBLE TO USE THE BWDDDON3;B8UPPORT DATATO
AUTOMATICALLY SELECT THE OPTIMAL SET OF BLOCKS WITH THE RIGHT UPDATE RATE NEE
TROUBLESHOOT ANBLYZE THE RECEIVER FUNCTIONS AND THE USER SETUP CORRECTNESS 7t
LOGGING DATA IN THIS WAY IT IS RECOMMENDED TO LIMIT THE NUMBER OFSE$HERBOGGING

TO AVOID OVERLOADING THE RE®HEMERY BANDWIDTH
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&IGURE !'DDING".3 SUPPORT DATA TO THE LOGGING SESSION

OLEASE NOTE THAT LOGGIBGPMERDATA BLOCKS REQUIRES A LARGE THROUGHPUT OF DATA THA
MAY NOT BE COMPATIBLE WITH OTHER #05 INTENSIVE TASKS SUCH AS DATGHERTHRATEAT HI

7HEN DATA LOGGING HAS BEEN CORRECIUREIDNHEBGGINGNINDOW WILL SHOW THE NEWLY
DELNED SESSION AS ACTIVE AS INDICATED IN &IGURE

&IGURE 4HE,OGGINGNINDOW SHOWING AN ACTIVE LOGGING SESSION

3TEP $OWNLOADING THE LOGGED Bl&

40 DOWNLOAD A DATE LOGGED ON THE ISTE2X 2" CLICK THE DOWNLOAINEXON O THE
1LENAME ON TIESK #ONTENTSAB AS SHOWN IN &IGURE
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&IGURE #LICK THE ICON NEXT TO THE YOU WANT TO DOWNLOAD
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4HE ISTE2X 2" REPORTS VARIOUS EVENTS RECHEER -ESSAGE®/INDOW OF THEMIN
MENU THAT CAN BE USED TO CHECK RECEIVER OPERATIONS 4HE EXAMPISHOMSCUHRE
FOUR MINUTE 3"&LES HAVE BEEN SUCCESSFULLY &40 PUSHED TO A REMOTE LOCATION

&IGURE %VENTS REPORTED BY THE ISTE2X 2" IRECGHVER -ESSAGES
WINDOW



2ECEIVER IDMINISTRATION /PERATIONS

4HE "0 SETTINGS OF THE ISTE2X 2" CAN BEAGORED IN THETHERNEBNVINDOW OF THE 7EB
“‘NTERFACE "Y DEFAULT THE ISTE2X 2" IS50BHD TO USE $(#0 TO OBTAINOADDRESS BUT
A STATIG ADDRESS CAN ALSO BEGIORED AS SHOWN IN &IGURE

“N 3TATIC MODE THE RECEIVER WILL NOT ATTEMPT TO REQUEST AN ADDRESS URBESHHEBUT WIL
SPECIED“0 ADDRESS NETMASK GATEWAY DOMAIN NAME AND $.3 $.3 IS THE PRIMARY $.
AND $.3 IS THE BACKUP $.3 “N $(#0 MODE THE ARGUMENTS.ETMASK 'ATEWAY $OMAIN

$.3 AND $.3 ARE IGNORED

&IGURE  #ONLGURING A STATIEDDRESS

4HE NEWO ADDRESS SHOULD NOW APPEARMN HABENET 3TATLERD AS SHOWN IN &IGURE

&IGURE  4#0 “0 SETTINGS
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.OTE THAT TH& SETTINGS WILL KEEP THEIR VALUE AFTER A POWER CYCLE AND EVEN AFTER A RE
FACTORY DEFAULT IN ORDER TO AVOID ACCIDENTALLY LOSING AN %THEREIRECBNERCTION TO TH

$YNAMIC $.3 ALLOWS REMOTE CONTACT WITH THE ISTE2X 2" USING A HOSTNAME

7HEN DEVICES ARE CONNECTED TO THE INTERNET THEY ARE'‘®SBIOREESAY AN INTERNET
SERVICE PROVIEER “F THED ADDRESS IBYNAMICHEN IT MAY CHANGE OVER TIME RESULTING IN A
LOSS OF CONNECTION $YNAMIC $.3 $YN$.3 OR $$.3 IS A SERVICE THAT ADDRESSHEMIS PROB
BY LINKING A USERIED HOSTNAME FOR THE DEVICE TO WHICHABPVIRESS IS CURRENTLY
ASSIGNED TO IT

40 MAKE USE OF THIS FEATURE ON THE ISTE2X 2" YOUIRIDWREATE AN ACCOUNT WITH A
$YNAMIC $.3 PROVIDERYNDNS ORGRNO IP ORGIO REGISTER A HOSTNAME FOR YOUR RECEIVER

‘N THE EXAMPLE SHOWN IN &IGURE  THE HOSANAREXU MINEHMS BEEN REGISTERED WITH
DYNDNS ORG 4HED OPTION SELECTED IN THIS CASE TELLS THE $YNAMIC $.3 PROVIDER ONLY TC
UPDATED ADDRESSES ASSIGNED OVER AN %THERNET ,!. CONNECTION

&IGURE  #ONLGURING $YNAMIC $.3
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90U CAN CONTROL ACCESS TO THE ISTE2X 2" USING THEIREQHAVER TBAREWAIWINDOW
"Y DEFAULT ALL %THERNET PORTS ARE OPEN IENEEQSETBE OORTMENU

‘N THE EXAMPLE SHOWN IN &IGURE ~ %THERNET PORTS AND ARE ACCESSIBLE BUT
ONLY FROM DEVICES WITHA ABERESS

OLEASE NOTE THAT TREWALL SETTINGS DO NOT APPLY WHEN CONNECTING TO THE WEB INTERF
USING 53"

&IGURE  #ONLGURING THE &IREWALL OF THE ISTE2X 2"
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4HE ISTE2X 2" 1RMWARE AND PERMISSIONS BOTH HAVE THE EXTENSION SUF 3EPTENTRIO
5PGRADE &ORMAT AND CAN BE UPLOADED TO THE ISTE2X 2" AS SHOWN IN THRVSTEPS BELO

&IRMWARE UPGRADES CAN BE DOWNLOADED FROM THE 3EPTENTRIO WHBISETEORNDHERE F
LIFETIME OF THE RECEIVER

3TEP 3ELECT THE SUWEE AND START UPGRADE

4HE UPGRADE PROCEDURE IS STARTED BY CLICKINGION B#HOAEISEOMIN 5SPGRADE TAB AS
SHOWN IN &IGURE

&IGURE 4HE ISTE2X 2" UPGRADE WINDOW

IFTER SAVING THE BUIHTO YOUR 0# YOU CAN THEN SELECH BHRRT THE UPGRADE AND FOLLOW
ITS PROGRESS AS SHOWN IN &IGURE
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&IGURE 4HE ISTE2X 2" UPGRADE WINDOW

3TEP 6ERIFYING THE UPGRADE

“‘F THERE WERE NO PROBLEMS WITH THE UPGRADE THIPMREBEGJCCESSKUIL APPEAR
90U CAN THEN CHECK ON THE IDMIN !BOUT TAB THAT THE ISTERRKAARE OR PERMISSI(BN
HAS CORRECTLY BEEN UPDATED TO THE NEW VERSION AS INDICATED IN &IGURE

&IGURE #HECKING THRMWARE AND PERMISSIORVERSIONS
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90U CAN SET THE ISTE2X 2" AQ@GWRATION TO ITS DEFAULT SETTINGS VIA THELGWRAFONS
TAB AS SHOWN IN &IGURE 3ELBGEFAULFROM THBOURCBROP DOWN LIST AND EITHER
#URRENODR"OOT IN THEAARGEMENU 90U WILL THEN BE PROMPTED TO 36XWIORR THE NEW
CURRENT GQGNRATION AS THE BOOITGLBMTION

&IGURE  3ETTING THE ISTE2X 2" TO THE DEFAULGURANTION

OLEASE NOTE THAT THIS PROCEDURE WILL NOU ERABRGISEOF THE RECEIVER 4HIS CAN ONLY BE
DONE ON THETHERNEPAGE OF THBDMMUNICATIONMENU

“F THE ISTE2X 2" IS NOT OPERATING AS EXPECTED A SIMPLE RESET MAY RESOIA/EHEATTERS 6l
IDMIN 2ESET TAB AS SHOWN IN &GURE SHRENT FUNCTIONALITIES CAN BE INDIVIDUALLY RESET
! 30OFTLEVEL RESET WILL CAUSE THE ISTE2X 2" TO BOOT UP WITH ITSLGURRENINC@NILE A
HARCRESET WILL USE THEGMMATION STORED IN THEBOOT

&IGURE  2ESETTING THE ISTE2X 2" Q@WRATION TO ITS BOOIGUBNTION
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“N THE IDMIN #ONLGURATIONS TAB THEGORATION OF AN ISTE2X 2" CAN BE EASILY SAVED TO
A 0# AS ATEXILE ! SAVED CASURATION CAN ALSO BE UPLOADED TO AN ISTE2X 2"

3TEP $OWNLOADING THE COBURATION FROM AN ISTE2X 2"

#LICK THE GREEN DOWNLOAD ARROW NEXGUREATON YOU WISH TO DOWNLOAD AS SHOWN IN
&IGURE 4HE CONGURATION WILL BE SAVED ASIAETIKTTHE SAME DOWNLOADS LOCATION
USED BY THE INTERNET BROWSER

&IGURE $OWNLOADING A GGNRATION FROM AN ISTE2X 2"

3TEP 5PLOADING THE C@RBURATION TO A SECOND ISTE2X 2"

#LICK ON THE BLUE UPLOAD ARROW AS INDICATED IN &IGURE ATOQEREORATION.E
STORED ON YOU'D¥#THIS EXAMPLE THE SAMEDWILL BE UPLOADED AS THE "OCHJURANION

&IGURE 5PLOADING A COBURATION TO AN ISTE2X 2"
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3ELECT THE CGNRATIANE TO BE UPLOADED THEN CLICK ON /+ ON THE STATUS POP UP AS SHOWN
IN &IGURE

&IGURE 3ELECT THE GGNRATIANE TO UPLOAD



3ECURITY

90U CAN MANAGE THE ACCESS THAT USERS HAVE TO THE ISTE23SERNDNHEISTRATION
WINDOW OF THEMIN MENU

"Y DEFAULT ALL COMMUNICATIONS ARE ASSIGNED 5SER LEVEL ACCEREAREHOBAER
LEVEL ALLOWS FULL CONTROL OF THE RESTRWHER BYHHLEONLY ALLOWS MONITORING THE RECEIVER
AND VIEWING ITS CGNRATION

&IGURE  4HE DEFAULT ACCESS LEVELS OF THE ISTE2X 2"

90U CAN ADD USERS ANDNEBETHEIR ACCESS LEVELS BY CLICKINEWNSHR BUTTON AS
SHOWN IN &IGURE 90U CAN ALSOIBEHE DEFAULT ACCESS WHEN NOT LOGGED IN
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&IGURE  #LICK ONEW USER ANDILL IN THE USER DETAILS AND THE DEFAULT ACCESS
WHEN NOT LOGGED IN

&IGURE IN EXAMPLE WITH TWOLRED USERS

“N THE EXAMPLE SHOWN IN &IGURE

7EB “NTERFACENONYMOUS USERS WITHOUT PASSWORD CAN CONNECT TO THE RECEIVER VIA T
WEB INTERFACE AS 6IEWERS 4HEY CAN BROWSE THE VARIOUS WINNOOVZSIBNGEANY OF

THE SETTINGS /NLY 'EORGE WHO HAS 5SER ACCESS CAN CHANGE RECEIVER BEBINGS VIA TH
INTERFACE

&40 'NONYMOUS USERS HAVE FULL ACCESS TO THE DISK OVER &40 SO CAN DEVETEOAD AN
LOGGED DATAS

“0 #/- 53" AND "LUETOOTH OORTS /NLY 'EORGE HAS 5SER ACCESS T BHE 53"
AND "LUETOOTH PORTS SO CAN CHANGE RECEIVER SETTINGS OVER THESE CONNGCTIONS -ILDF
ONLY VIEWER ACCESS TOAHEND 53" PORTS SO CAN ONLY SEND COMMANDS TO SHOW THE
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CONGURATION INONYMOUS USERS CAN NEITHER CHANGE OR VIEW THE®BRANMER CON
OVER THESE CONNECTIONS

IFTER DENING THE 5SERS 6IEWERS AND THEIR ACCESS LEVELS THEY CAN LOGIN BACEHE WEB INTEI
BY CLICKING @6 INON THE UPPER RIGHT CORNER AS SHOWN IN &IGURE

&IGURE ,OGGING IN TO THE ISTE2X 2" WEB INTERFACE

"Y DEFAULT ANONYMOUS USERS HAVE FULL ACCESS OVER &40 3&PA0 ANBLESYINGOGGED

ON THE ISTE2X 2" &40 3&40 AND RSYNC ACCESS CAN BE LIMITHGBRBIGNJSER ACCESS AS
DESCRIBED IN 3ECTION  &OR ADDED SECURITY USER AUTHENTICATIONRBORGAUICASS

CAN BE CASURED USING AN 33( PUBLIC KEY 7HEN AN 33( KEXMHDE THE C@SURED USER

CAN DOWNLORNIES USING 3&40 OR RSYNC WITHOUT ENTERING A PASSWORD PROVIDED OF COURSE
THE MATCHING PRIVATE KEY IS KNOWN BY THE KEY AGENT RUNNING#®N THE SAME 0

90U CAN GENERATE PUBLIC AND PRIVATE KEYS USING FORIEXAMPIHNERATORS SHOWN
IN &IGURE
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&IGURE 'ENERATING 33( KEYS USING THE 0U449 +EY 'ENERATOR 4HE PUBLIC KEY IS
HIGHLIGHTED

4HE GENERATED PUBLIC KEY IS THE HIGHLIGHTED TEXT THAT CAN BEIRASTHEEB(|REECTLY
1ELD OF THE ISTE2X 2" 7TEBNTERFACE AS SHOWN IN &IGURE

&IGURE  5SING AN 33( +EY

BIT %#3$! KEYS O SER THE BEST SECURITY HOWEVER %#3$! AND BIT KEYS CAN ALSO BE
USED !LTERNATIVELY 23! AND KEY ENCRYPTION IS ALSO SUPPORTED

"Y DEFAULT BOTHHTTP AND HTTPS ARE ENABLED HOWEVER HTTP AND OR HTRESBIREESS TO THE
CAN BE DISABLED THROUGH THE WEB INTERFACE BY GOING TO THE #OMMUBRVER®GKNGEB 3

OR USING TBET(TTPS3ETTINGOMMAND 3ECURE HTTP ACCESS REQUIRES THE USER TO PROVIDE A
CERICATE TO THE RECEIVER WHICH CAN BE DONE BY AGAIN NAVIGATING TO THEEBMUNICA
3ERVER PAGE OF THE WEB INTERFACE AS SHOWN IN &IGURE ~ AND RPEMQABIBIGMY AINING

THE CERTIATE "Y DEFAULT IF NO USER PROVIOEIATERTAVAILABLE THE RECEIVER WILL USE A
SELF SIGNED CEENTE INSTEAD
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&IGURE 5PLOADING A CHRATE TO THE RECEIVER
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IPPENDIX

&IGURE PIN MALE SOCKET PIN NUMBERING GUIDE AS VIEWED END ON
AME #OMMENT
#1.2( #. HIGH
53"$ 53" DATA SIGNAL NEGATIVE
2X$ %THERNET 28
4X$ %THERNET 48
'$ #- #/- 'ROUND
%VENT ! %VENT ! DIGITAL INPUT MAX 6
28 #/- 28
48 #- 48
#1.2, #. LOW
53" $ 53" DATA SIGNAL POSITIVE
2X$ %THERNET 28
4X$ %THERNET 48
'$ 53" 53" 'ROUND
003 /UT 003 /UT 6 44,
'$ OOWER  OOWER 'ROUND
"$ #. #1.'ROUND
P 53" 6?'53 6 #ANNOT BE USED TO POWER THE
RECEIVER
28 #- 28
48 #l- 48
"$ #l- #/- 'ROUND
%VENT " %VENT " DIGITAL INPUT
OOWER?. OOWER INPUT TO 6$#
OOWER?. “NTERNALLY SHORTED TO PIN
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