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� “NTRODUCTION

��� 5SER .OTICES

����� #% .OTICE
!STE2X 3"I� RECEIVERS CARRY THE #% MARK AND ARE AS SUCH COMPLIANT WITH THE
��������%5 
 2ADIO %QUIPMENT $IRECTIVE �2%$	� ��������%5 
 2ESTRIC TION
OF (AZARDOUS 3UBSTANCES �2O(3	 $IRECTIVE AND ������%# 
 #%
MARKING
$IRECTIVE�

7ITH REGARDS TO %-#� THE !STE2X 3"I� RECEIVER IS DECLARED AS CLASS
!� SUITABLE FOR RESIDENTIAL OR BUSINESS ENVIRONMENT� “N A DOMESTIC
ENVIRONMENT THIS PRODUCT MAY CAUSE RADIO INTERFERENCE IN WHICH CASE THE
USER MAY BE REQUIRED TO TAKE ADEQUATE MEASURES�

.OTE� 4O ENSURE CONTINUED COMPLIANCE WITH APPLICABLE CYBERSECURITY
REQUIREMENTS UNDER THE %5 2ADIO %QUIPMENT $IRECTIVE �2%$	� PLEASE REFER
TO THE &IRMWARE 2EFERENCE 'UIDE AND RELATED TECHNICAL DOCUMENTATION
AVAILABLE ON OUR SUPPORT WEBSITE OR FROM YOUR SUPPORT CONTACT�

����� 2/(3�7%%% .OTICE

4HE !STE2X 3"I� IS COMPLIANT WITH THE LATEST 7%%%�
2O(3 AND 2%!#( DIRECTIVES� &OR MORE INFORMATION SEE
WWW�SEPTENTRIO�COM�EN�ENVIRONMENTAL
COMPLIANCE�

�
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����� 3AFETY INFORMATION

#AUTION� 3HOCK HAZARD� 4HE RECEIVER CAN HAVE MULTIPLE POWER SOURCES�
-AKE SURE YOU DISCONNECT ALL POWER SOURCES WHEN WORKING WITH THE
RECEIVER�

4HE POWER SUPPLY PROVIDED BY 3EPTENTRIO �IF ANY	 SHOULD NOT BE REPLACED BY
ANOTHER� “F THE RECEIVER IS USED WITH A DIŠERENT POWER SUPPLY THAN PROVIDED
BY 3EPTENTRIO� IT MUST HAVE A DOUBLE ISOLATED CONSTRUCTION AND MUST MATCH
THE SPECI1CATIONS OF THE PROVIDED POWER SUPPLY� “N ADDITION� THE POWER
SUPPLIES NEEDS TO COMPLY WITH SAFETY STANDARD “%# �����
� AND 3%,6�

5LTIMATE 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�

�
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����� 3UPPORT

/NLINE RESOURCES E�G� HOW
TO CONTENT� INSTRUCTIONAL VIDEOS AND COMPLEMENTARY
DOCUMENTATION CAN BE FOUND ON THE SUPPORT SECTION OF 3EPTENTRIO WEBSITE
HTTP���WWW�SEPTENTRIO�COM�SUPPORT

7HEN USING THE !STE2X 3"I�� YOU WILL FOUND PARTICULARLY USEFUL THE &IRMWARE 2EFERENCE 'UIDE�

� 4HE !STE2X 3"I� &IRMWARE 2EFERENCE 'UIDE�CONTAINED INSIDE THE &IRMWARE 0ACKAGE
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 3"& �3EPTENTRIO
"INARY &ORMAT	 BLOCKS�

“F YOU NEED ADDITIONAL INFORMATION OR IN THE RARE EVENTUALITY THE !STE2X 3"I� DOESNOT BEHAVE
AS EXPECTED� PLEASE CONTACT 3EPTENTRIO 3UPPORT FOR DIRECT SALES OR YOUR DEALER SHOULD YOU
HAVE PURCHASED YOUR RECEIVER VIA A 3EPTENTRIO BUSINESS PARTNER� “N EITHER CASE�MAKE SURE TO
INCLUDE A COPY OF THE DIAGNOSTIC REPORT OF YOUR UNIT AND WHEN POSSIBLE A SAMPLE OF 3"& DATA
CAPTURING THE PROBLEM�

HTTP���WWW�SEPTENTRIO�COM

(EADQUARTERS

3EPTENTRIO .6 0HONE� ��� �� ��� ���
'REENHILL #AMPUS &AX� ��� �� ��� ���
“NTERLEUVENLAAN ��I� SALES SEPTENTRIO�COM
���� ,EUVEN�
"ELGIUM

�
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� !STE2X 3"I� /VERVIEW
4HE !STE2X 3"I� IS A HOUSED“.3 SOLUTION WHICH FUSES MULTI
FREQUENCY AND MULTI
CONSTELLATION
'.33 WITH AN INDUSTRIAL
GRADE“-5 � “NERTIAL -EASUREMENT 5NIT	� DELIVERING PRECISE
POSITIONING� �$ ORIENTATION AND COASTING FUNCTIONALITY�“0�� COMPLIANT� THIS HOUSED HIGH
PERFORMANCE '.33�“.3 SYSTEM IS IDEAL FOR RAPID INTEGRATION INTO MACHINE CONTROL OR SAFETY
APPLICATIONS�

4HE !STE2X 3"I� CAN BE USED AS A DUAL ANTENNA '.33�“.3 RECEIVER FOR SYSTEMS WITH ANY KIND
OF MOTION PATTERN�“T CAN ALSO BE USED AS A SINGLE ANTENNA RECEIVER FOR SYSTEMS WITH NO SLIP
MOTION�

5SE OF THE !STE2X 3"I� AS A SINGLE ANTENNA“.3 SOLUTION SHOULD BE LIMITED TO USE CASES WHERE
THE HEADING OF THE VEHICLE MATCHES THE DIRECTION OF MOTION�

��� 0HYSICAL AND %NVIRONMENTAL 3PECI1CATIONS

3IZE� ��� X �� X ��� MM ���� X ��� X ��� IN	
7EIGHT� ��� G ����� OZ	

/PERATING TEMPERATURE� 
��� # TO ��� � #
�
�� � & TO ���� � &	

3TORAGE TEMPERATURE� 
��� # TO ��� � #
�
�� � & TO ���� � &	

“NGRESS 0ROTECTION� “0��
(UMIDITY - “,
34$
���'� -ETHOD ������ 0ROCEDURE “
$UST - “,
34$
���'� -ETHOD ������ 0ROCEDURE “
3HOCK -“,
34$
���'� -ETHOD ������ 0ROCEDURE “� ““
6IBRATION -“,
34$
���'� -ETHOD ������ 0ROCEDURE “

��� 0OWER #ONSUMPTION

$# INPUT VOLTAGE� � TO ��6 $#
-AXIMUM POWER
CONSUMPTION�

���7

0O% INPUT VOLTAGE� �� TO ��6 $#
-AXIMUM POWER
CONSUMPTION�

���7

�
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4HE POWER CONSUMPTION OF THE !STE2X 3"I� DEPENDS ON ITS CON1GURATION� 4HE FOLLOWING
SETTINGS DIRECTLY IN2UENCE THE AMOUNT OF POWER CONSUMED�

� 4HE NUMBER OF ENABLED '.33 FREQUENCY BANDS� &OR EXAMPLE� A RECEIVER CON1GURED
TO TRACK SIGNALS ONLY IN THE ,� AND ,� BANDS WILL CONSUME LESS THAN A RECEIVER
CON1GURED TO TRACK IN THE ,�� ,� AND ,� BANDS� 5SE THESET3IGNAL4RACKINGCOMMAND
TO ENABLE�DISABLE SIGNALS� .OTE THAT A GIVEN FREQUENCY BAND IS DISABLED ONLY WHEN ALL
'.33 SIGNALS IN THAT BAND ARE DISABLED�

� 4HE ACTIVATION OF THE %THERNET INTERFACE�“N POWER
CRITICAL APPLICATIONS� IT IS
RECOMMENDED TO NOT USE %THERNET AND TO TURN OŠ THE ASSOCIATED HARDWARE� 4HIS CAN
BE DONE WITH THESET%THERNET-ODECOMMAND�

� 4HE ACTIVATION OF THE 7IDEBAND“NTERFERENCE MITIGATION �7"“	 WITH THE
SET7"“-ITIGATION COMMAND�

4HE FOLLOWING TABLE SHOWS THE NOMINAL POWER CONSUMPTION MEASURED WHEN ��6$# IS
SUPPLIED TO THE 072 CONNECTOR�

#ON1GURATION
4YPICAL 0OWER
#ONSUMPTION

'03 � ',/.!33 ,� � ,�� 24+� 3INGLE ANTENNA �EXTERNALLY
POWERED	� ��(Z INTERNAL LOGGING ACTIVE

��� 7

'03 � ',/.!33 ,� � ,�� 24+� $UAL ANTENNA �EXTERNALLY
POWERED	� ��(Z INTERNAL LOGGING ACTIVE

���� 7

%THERNET ON ���� 7

!NTENNA POWERED
!NTENNA TYPE
DEPENDENT

��� 0OWERING THE RECEIVER
4HE RECEIVER CAN BE POWERED THROUGH EITHER�

� 4HE 072 CONNECTOR �� TO �� 6$#	
� 4HE %THERNET CONNECTOR �0OWER OVER %THERNET 
 0O%� ��
�� 6$#	� �0LEASE NOTE THAT ONLY

MODE !� AS SPECI1ED IN THE �����AF STANDARD� IS SUPPORTED�	
� 4HE 53" CONNECTOR� .OTE�“T IS RECOMMENDED TO POWER THE !STE2X 3"I� BY AN

UNMANAGED 53" ��� PORT THAT CAN SUPPLY AT LEAST ���M! OF CURRENT AT �6�4YPICAL
53"��� PORTS ON 0#¡Á 8S ARE MANAGED �CHARGING�CURRENT DRAW NEGOTIATION	 AND
POWERING THE UNIT OVER SUCH AN 53" PORT IS NOT ALWAYS GUARANTEED�

�
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��� !STE2X 3"I� DESIGN

����� &RONT 0ANEL

4HE !STE2X 3"I� �S FRONT PANEL FEATURES TWO ANTENNA 4.# CONNECTORS FOR THE -AIN AND !UX
ANTENNAS�

.OTE� -AXIMUM MATING�UNMATING TORQUE� ���.M� !PPLYING A HIGHER TORQUE CAN DAMAGE
CONNECTOR AND HOUSING�

&IGURE �
�� 4HE FRONT PANEL OF THE !STE2X 3"I�

����� 2EAR 0ANEL

&IGURE �
� SHOWS THE LAYOUT OF THE REAR
PANEL CONNECTORS OF THE !STE2X 3"I�� 4HE REAR PANEL
HAS THREE CONNECTORS� A �
PIN FEMALE 072
#/-����53" SOCKET� A �
PIN FEMALE #/-�
'0 “/
SOCKET AND A �
PIN FEMALE %4( SOCKET� ! FULL DESCRIPTION OF THE CONNECTOR 0“. LAYOUT OF THE
REAR PANEL PORTS CAN BE FOUND IN !PPENDIX !�

&IGURE �
�� 4HE REAR PANEL OF THE !STE2X 3"I�

����� 4OP CASE

4HE !STE2X 3"I� �S TOP OF THE CASE SHOWS THE 3EPTENTRIO LOGO AS WELL AS THE ENGRAVING OF THE
“-5 REFERENCE POINT� TO BE USED FOR DE1NING THE ANTENNA LEVER ARM �SEE SECTION ���	� 4HERE

��
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IS AN OŠSET OF ��� CM ON THE : AXIS �AS INDICATED IN THE ENGRAVING	 TO BE ACCOUNTED FOR DURING
THE LEVER ARM MEASUREMENT�

&IGURE �
�� 4HE TOP OF THE !STE2X 3"I�

��
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� #ON1GURING THE !STE2X 3"I�

��� “NSTALLATION ON THE VEHICLE
"EFORE CONNECTING AND SETTING
UP THE !STE2X 3"I�� IT SHOULD BE SECURELY1XED TO THE ROVER
STRUCTURE�

“N ORDER TO PROPERLY DETECT MOTION IT IS IMPORTANT TO MOUNT THE !STE2X 3"I� RIGIDLY ONTHE
SAME VEHICLE FRAME WITH THE MAIN '.33 ANTENNA�“F POSSIBLE� TO FURTHER SIMPLIFY THE SETUP
PROCESS� WE RECOMMEND INSTALLING THE RECEIVER WITH THE“-5 REFERENCE 8
AXIS ALIGNED TO THE
VEHICLE 8
AXIS�

!LSO NOTE THAT IN ORDER TO OBTAIN THE BEST POSITIONING PERFORMANCE FROM THE !STE2X 3"I� IT IS
ADVISED TO INSTALL THE UNIT IN THE VEHICLE PART THAT IS LESS EŠECTED BY VIBRATIONS AND SHOCKS�
AND IN A POSITION WHERE THE VEHICLE DYNAMICS ARE OPTIMALLY CAPTURED �I�E�DO NOT INSTALL THE
SYSTEM IN THE AXIS OF ROTATION OF A DEVICE THAT CAN ROTATE ON ITS OWN	�

4HE RECEIVER CAN BE1XED IN PLACE USING THE BRACKETS PROVIDED BY 3EPTENTRIO �0�.� ������	�
4HE MOUNTING HOLE PATTERN IS PROVIDED IN &IGURE �
�� 4HE BRACKETS CAN BEFASTENED TO THE
ROVER USING BOLTS UP TO SIZE -� OR ������
-AKE SURE ENOUGH SPACE IS LEFT FREE FOR THE CONNECTORS AND CABLES ROUTING TO THERECEIVER�

&IGURE �
�� !STE2X 3"I� WITH MOUNTING BRACKETS� 4HE GREEN DOT REPRESENTS
THE“-5 REFERENCE POINT AND THE GREEN DIMENSIONS SHOW THE LOCATION OF THE“-5

REFERENCE POINT RELATIVE TO THE CLOSEST MOUNTING HOLE�

��
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��� #ONNECTING TO THE !STE2X 3"I�

“MPORTANT NOTICE ON HANDLING THE /$5 CONNECTORS

7HEN CONNECTING THE CABLES TO THE !STE2X 3"I� MAKE SURE THE RED DOTS ON THE CABLE SIDE
AND ON THE SOCKET SIDE ARE ALIGNED� /NLY PUSH THE CONNECTOR INTO THE SOCKET WHEN PROPERLY
ALIGNED�
&ORCING THE CONNECTOR INTO THE SOCKET WHILE MISALIGNED CAN DAMAGE THE CONNECTOR� THE
SOCKET OR EVEN THE INTERNAL ELECTRONICS �IN CASE THE CABLE IS CONNECTER TO A POWER SUPPLY	�

&IGURE �
�� -ATING /$5 CONNECTORS� ONLY PUSH THE CONNECTOR IN WHEN RED DOTS
ARE ALIGNED

����� #ONNECTING TO THE WEB INTERFACE VIA 53"

3TEP �� #ONNECT THE COMBINED 0OWER�53" CABLE

#ONNECT THE COMBINED 0OWER�53" CABLE TO THE �
PIN FEMALE 072
#/-����53"SOCKET ON
THE REAR PANEL OF THE RECEIVER AS SHOWN IN &IGURE �
� AND MAKE SURE IT IS CONNECTED TO A
COMPUTER�

&IGURE �
�� 2EAR PANEL �
PIN 072
#/-����53" SOCKET

3TEP �� /PEN A WEB BROWSER AND CONNECT TO THE !STE2X 3"I�

/NCE CONNECTED VIA 53"� THE !STE2X 3"I� CAN BE REACHED USING THE DEFAULT %THERNET
OVER
53"
“0 ADDRESS ����������� AS SHOWN IN &IGURE �
�� .OTE THAT THIS ADDRESSCANNOT BE CHANGED�

��
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&IGURE �
�� #ONNECTING TO THE 7EB“NTERFACE VIA 53"

����� #ONNECTING VIA %THERNET USING THE WEB
INTERFACE

3TEP �� #ONNECT THE 0OWER AND %THERNET CABLES

#ONNECT THE %THERNET CABLE TO THE CONNECTOR LABELED�%4(� ON THE REAR PANEL OF THE RECEIVER
AS SHOWN IN &IGURE �
� AND MAKE SURE IT IS CONNECTED TO A ,!. NETWORK� 4HEN CONNECT THE
POWER CABLE TO THE RECEIVER AND MAKE SURE THE CORRECT INPUT VOLTAGE IS APPLIED �BETWEEN �
AND �� 6 $#	�

&IGURE �
�� 2EAR PANEL %THERNET SOCKET

3TEP �� /PEN A WEB BROWSER AND CONNECT TO THE !STE2X 3"I�

"Y DEFAULT� THE !STE2X 3"I� HAS THE HOSTNAME�HTTP���ASTERXSBI�
XXXXXXX�� WHERE XXXXXXX ARE
THE � DIGITS OF THE SERIAL NUMBER OF THE RECEIVER BOARD INSIDE THE !STE2X 3"I�� 4HIS HOSTNAME
CAN BE USED ON A LOCAL AREA NETWORK TO CONNECT TO THE !STE2X 3"I� IF THE“0 ADDRESS ASSIGNED
BY THE $(#0 SERVER IS UNKNOWN� 4HE HOSTNAME CAN BE FOUND ON A STICKER ON THE BOTTOMOF
THE RECEIVER HOUSING� &IGURE �
� SHOWS A SCREENSHOT OF AN %THERNET CONNECTION TOA RECEIVER
WITH SERIAL NUMBER ������� USING�HTTP���ASTERXSBI�
������� ��

��
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&IGURE �
�� #ONNECTING TO THE 7EB“NTERFACE VIA %THERNET

��
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����� #ONNECTING VIA #/-

“N CASE YOU DO NOT HAVE AN %THERNET CABLE OR ,!. NETWORK AVAILABLE� YOU MAY STILLCONNECT TO
THE RECEIVER USING ONE OF THE RECEIVER�S #/- PORTS AND 2X#ONTROL�

3TEP �� #ONNECT THE 0OWER AND #/- CABLES

#ONNECT THE #/- CABLE TO THE CONNECTOR LABELED�#/-
'0 “/ �ON THE REAR PANEL OF THE RECEIVER
AS SHOWN IN &IGURE �
� AND CONNECT THE OTHER END TO A COMPUTER�“T MAY BE NECESSARY TO USE A
SERIAL
TO
53" CONVERTER IF THE COMPUTER DOES NOT HAVE A SERIAL PORT� .OW CONNECT THE POWER
CABLE TO THE RECEIVER AND MAKE SURE THE CORRECT INPUT VOLTAGE IS APPLIED �BETWEEN � AND �� 6
$#	�

&IGURE �
�� 2EAR PANEL #/-� SOCKET

3TEP �� /PEN 2X#ONTROL AND CONNECT TO THE !STE2X 3"I�

/NCE CONNECTED� OPEN 2X#ONTROL ON THE COMPUTER TO WHICH THE RECEIVER IS CONNECTED AND
FOLLOW THE SEQUENCE OF STEPS DESCRIBED IN &IGURE �
� TO OPEN A CONNECTION TO THE !STE2X 3"I��
.OTE THAT 2X#ONTROL IS PART OF THE 2X4OOLS SOFTWARE SUITE WHICH CAN BE FREELY DOWNLOADED
FROM THE 3EPTENTRIO WEBSITE�

&IGURE �
�� #ONNECTING TO THE RECEIVER VIA #/- USING 2X#ONTROL� 3ELECT�3ERIAL
#ONNECTION� AND CHOOSE�#REATE .EW�� .EXT� CHOOSE THE CORRECT SERIAL PORT� DE1NE A

NAME FOR THE CONNECTION AND PRESS &INISH�

��



#(!04%2 �� #/.& “'52 “.' 4(% !34%28 3" “�

��� (OW TO COMPENSATE FOR DEVIATIONS IN THE
ANTENNA ORIENTATION

&IGURE �
�� 3ETUP EXAMPLES TO UNDERSTAND HOW TO HANDLE HEADING OŠSETS�

A�	 4HE DEFAULT SETUP FOR WHICH THE ANGLE BETWEEN THE ANTENNA BASELINE AND THELONGITUDINAL
AXIS IS � AND NO HEADING OŠSET NEEDS TO BE SET�
B�	 ! SLIGHT DEVIATION ��� 	 FROM THE LONGITUDINAL AXIS IN THE CLOCKWISE DIRECTION IS RE2ECTED BY
A POSITIVE HEADING OŠSET�
C�	 !N ALTERNATIVE ANTENNA CON1GURATION WHERE THE ANTENNAS ARE PLACED PERPENDICULAR TO
THE LONGITUDINAL AXIS�
D�	 !N ALTERNATIVE ANTENNA CON1GURATION WHERE THE ANTENNAS ARE PLACED PERPENDICULAR TO
THE LONGITUDINAL AXIS WITH A SMALL DEVIATION�

4HE ATTITUDE OF A VEHICLE CAN BE DETERMINED FROM THE ORIENTATION OF THE BASELINE BETWEEN
TWO ANTENNAS ATTACHED TO THE VEHICLE �DUAL ANTENNA AVAILABLE ONLY FOR !STE2X 3"I� 0RO�	� "Y
DEFAULT� THE RECEIVER DETERMINES THE ATTITUDE ANGLES ASSUMING THAT THE BASELINE BETWEEN THE
ANTENNA !20 IS PARALLEL TO THE LONGITUDINAL AXIS OF THE VEHICLE �MAIN ANTENNA MOUNTED BEHIND
AUXILIARY ANTENNA IN LINE WITH THE X
AXIS OF THE VEHICLE FRAME	� !S ILLUSTRATED ABOVE� ATTITUDE
BIASES APPEAR WHEN THIS IS NOT THE CASE�
4HE USER CAN PROVIDE THE VALUE OF THE ATTITUDE OŠSET ANGLES IN THE WEB INTERFACE UNDER
'.33� “.3 � !TTITUDE AS SHOWN IN &IGURE �
��� 0ROVIDING THIS INFORMATION WILL LET THE RECEIVER
COMPENSATE FOR THE OŠSETS BEFORE CALCULATING THE ATTITUDE BY SUBTRACTING THEM FROM THE
ATTITUDE ANGLES�

��
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&IGURE �
��� 3ETTING THE ATTITUDE OŠSET�

“N 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 OŠSET VALUE CAN ALSO
BE USED TO COMPENSATE FOR SMALL ANGULAR DEVIATIONS�

!N 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 OŠSET� 4O
BETTER EXPLAIN THIS� A FEW EXAMPLES OF POSSIBLE SETUPS ARE GIVEN ABOVE IN &IGURE �
��

4HE EXAMPLES IN &IGURE �
� ALL RELATE TO A HEADING OŠSET BUT THE ANTENNA ORIENTATION CAN ALSO
BE CHARACTERIZED BY A VERTICAL OŠSET� 6ERTICAL OŠSETS CAN BE COMPENSATED FOR BY ADJUSTING
THE 0ITCH OŠSET� 4HIS 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 TWOANTENNA !20S
MAY NOT BE EXACTLY AT THE SAME HEIGHT IN THE VEHICLE REFERENCE FRAME� 3INCE PITCH IS DE1NED
AS THE RIGHT
HANDED ROTATION ABOUT THE VEHICLE 9 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 &IGURE �
���

��
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&IGURE �
��� 6ISUAL REPRESENTATION OF THE EŠECT OF VERTICAL OŠSET BETWEEN THE TWO
ANTENNAS ON THE 0ITCH OŠSET� !SSUMING THE DEFAULT ANTENNA CON1GURATION� THE AUX

ANTENNA BEING MOUNTED HIGHER WILL RESULT IN A POSITIVE VALUE FOR THE PITCH�

.OTE THAT IN ORDER TO CORRECTLY REFERENCE TO THE ANTENNA¡Á8S !20� IT IS NECESSARY TO
COMPENSATE FOR PHASE CENTER VARIATIONS� 4HIS CAN BE DONE IN THE WEB INTERFACEBY
GOING TO '.33�“.3 � 0OSITION AND SELECTING THE CORRECT ANTENNA TYPE IN THE ¡Á8!NTENNA
“NFORMATION¡Á8 1ELD�

��� (OW TO ALIGN “-5 ORIENTATION AND VEHICLE
ORIENTATION

%XAMPLES OF TYPICAL RECEIVER INSTALLATIONS IN A VEHICLE FRAME ARE GIVEN IN &IGURE �
���

&IGURE �
��� %XAMPLES ILLUSTRATING THE ORIENTATION OF THE“-5 REFERENCE FRAME WITH
THE ASSOCIATED“-5 ORIENTATION FOR THE DEPICTED INSTALLATION�

��
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&IRST OF ALL WE NEED TO ESTABLISH WHAT IS THE VEHICLE FRAME AND ITS ORIENTATION� !S FOR
CONVENTION IN THE POSITIONING INDUSTRY� THE X
AXIS IN THE DIRECTION THAT GOES FROM THE BACK
TO THE VEHICLE TO THE FRONT �POSITIVE FROM THE BACK TO THE FRONT	� Y
AXIS GOES FROMLEFT TO RIGHT
OF THE VEHICLE �POSITIVE FROM LEFT TO RIGHT	 AND1NALLY THE Z
AXIS IN THE VERTICAL DIRECTION �POSITIVE
FROM TOP TO BOTTOM	�

&IGURE �
��� 4HE VEHICLE FRAME AND ITS ORIENTATION�

“T IS IMPORTANT TO TAKE INTO CONSIDERATION THE MOUNTING DIRECTION OF THE RECEIVER� THEREFORE
THE“-5� IN THE BODY FRAME OF THE VEHICLE�

4HIS IS BECAUSE THE MOTION COMPUTED FROM THE“.3 MUST BE REFERRED NOT TO THE“-5
ORIENTATION BUT THE VEHICLE ORIENTATION�

4HE“-5 �S ORIENTATION CAN BE CHANGED BY SPECIFYING THE ORIENTATION ANGLES �4HETA 8� 4HETA9�
4HETA :	 AS SHOWN IN &IGURE �
���

��
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&IGURE �
��� 3ETTING THE“-5 ORIENTATION�

“F THE ANGLES ARE NOT KNOWN IT IS ALSO POSSIBLE TO USE THE ORIENTATION HELPER� THAT WILL
AUTOMATICALLY SUGGEST ORIENTATION ANGLES BASED ON � SIMPLE QUESTIONS�

 7ITH REFERENCE TO THE VEHICLE FRONT DIRECTION� THE 3EPTENTRIO LOGO IS POINTING INWHICH
DIRECTION

 7ITH REFERENCE TO THE VEHICLE FRONT DIRECTION� THE ANTENNAS CONNECTORS ON THE RECEIVER ARE
POINTING WITH DIRECTION

4O VALIDATE THE CORRECTNESS OF THE1LLED
IN VALUES� 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
!NTENNA ,EVER !RM

7HEN MEASURING THE ANTENNA LEVER
ARM� IT IS IMPORTANT TO KEEP IN MIND THAT ALL THE
MEASUREMENTS ARE TAKEN IN VEHICLE FRAME �NOT THE“-5 ORIENTATION FRAME	�
4HE ANTENNA LEVER
ARM IS THE RELATIVE POSITION BETWEEN THE“-5 REFERENCE POINT AND THE '.33
!NTENNA 2EFERENCE 0OINT �!20	� 4HE“-5 REFERENCE POINT IS CLEARLY MARKED ON THE TOP PANEL
OF THE RECEIVER� &OR THIS TASK WE WILL BE USING ONLY THE THE CENTER OF THE AXIS ENGRAVING AND
THE ��� CM OŠSET FROM THE TOP OF THE BOX� 2EFER TO THE DATA SHEET OF YOUR '.33 ANTENNA FOR
THE EXACT LOCATION OF THE !20�
“T IS IMPORTANT TO COMPENSATE FOR THE EŠECT OF THE LEVER ARM� OTHERWISE THE RECEIVER MAY
NOT BE ABLE TO CALCULATE AN ACCURATE“.3 POSITION� 4HE HIGHER THE ACCURACY OF THE LEVER
ARM
DIMENSIONS� THE BETTER THE ACCURACY OF THE“.3 SOLUTION CALCULATED BY THE RECEIVER� !S SHOWN
IN &IGURE �
��� LEVER ARM OŠSETS CAN OCCUR IN THREE DIMENSIONS�

&IGURE �
��� 4HIS PICTURE SHOWS THE VEHICLE FRAME AND THE PROJECTION OF THE !20
POSITION ON THE AXES �X�� Y�� Z�	� IN CM

6ALUES REPRESENTING THE RELATIVE POSITION OF THE MAIN ANTENNA !20 WITH RESPECT TO THE“-5
REFERENCE POINT IN THE THREE DIMENSIONS OF THE VEHICLE REFERENCE FRAME CAN BE PROVIDED TO THE
RECEIVER IN THE WEB INTERFACE UNDER '.33�“.3 � “.3 SETUP � 3ETTINGS AS SHOWN IN &IGURE �
���

��
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&IGURE �
��� 3ETTING THE LEVER ARM OŠSETS

4HE“.3 3ETUP PAGE IN THE RECEIVER WEB INTERFACE PROVIDES A VISUALIZATION TOOL THAT ALLOWS A
1RST VISUAL VALIDATION OF THE LEVER
ARM SETTINGS� ESPECIALLY THE SIGNS OF THE DIMENSION IN EACH
AXIS�
“F THE !STE2X 3"I� IS DESIGNED IN AT PRODUCTION OF THE PLATFORM� BOTH THE“-5 AND THE ANTENNA
ARE INSTALLED IN KNOWN LOCATIONS SO THAT EXISTING �$ MODELS CAN BE USED TO DETERMINE THE
LEVER
ARM OŠSETS IN THE 8� 9 AND : DIMENSIONS�“F THE LOCATIONS OF EITHER THE ANTENNA OR THE
“-5 ARE NOT KNOWN� POINT CLOUDS OBTAINED FROM �$ LASER SCANNING OR SIMILARTECHNIQUES
COULD BE USED TO BUILD A REFERENCE FRAME THAT ALLOWS FOR THE LEVER
ARM TO BEACCURATELY
MEASURED� &OR TEMPORARY SETUPS OR TEST PURPOSES WHERE THE ACCURACY OF THE“.3 SOLUTION
IS NOT OF PARAMOUNT IMPORTANCE� IT MAY BE SUZ CIENT TO MEASURE THE LEVER ARM MANUALLY�
E�G� USING A MEASURING TAPE� (OWEVER� IF THIS METHOD IS USED IN PERMANENT INSTALLATIONS IT IS
ADVISED TO CON1RM THE ACCURACY OF THE MANUAL MEASUREMENT USING 2X,EVER!RM� DESCRIBED
IN THE FOLLOWING CHAPTERS�

��
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��� (OW TO VERIFY IF THE “-5 IS OUTPUTTING
DATA�

!N EASY WAY TO DETERMINE IF COMMUNICATION IS TAKING PLACE BETWEEN THE“-5 AND THE
'.33 RECEIVER IS BY INSPECTING THE '.33�“.3 � “.3 3ETUP � 3TATUS PAGE WHERE THE DATA
STREAM CONNECTION IS INDICATED AND THE RAW SENSOR DATA CAN BE VISUALIZED� 7HEN THE“-5
IS COMMUNICATING TO THE '.33 RECEIVER� THERE SHOULD BE A LINE VISIBLE BETWEEN THE !STE2X
3"I� AND 30 “ AS SHOWN IN &IGURE �
���

&IGURE �
��� 4HE $ATA 3TREAM WINDOW ON THE /VERVIEW PAGE SHOULD SHOW A LINE
SYMBOLIZING A CONNECTION BETWEEN THE !STE2X 3"I� AND THE“-5 WHICH IS CONNECTED

TO 30“�

! MORE ROBUST WAY OF VERIFYING THAT THE“-5 IS NOT ONLY CONNECTED BUT THAT THE“-5 DATA IS
BEING RECEIVED AND PROCESSED CORRECTLY INVOLVES INSPECTING THE“-5 6IEW IN 2X#ONTROL OR WEB
INTERFACE� !FTER ESTABLISHING A CONNECTION WITH THE !STE2X 3"I� USING 2X#ONTROL� NAVIGATE TO
6IEW � “-5 6IEW� 4HE ACCELERATION AND ANGULAR RATE PLOTS SHOULD DISPLAY INFORMATION SIMILAR
AS SHOWN IN &IGURE �
��� 4HESE PLOTS ARE BASED ON THE UN1LTERED“-5 SENSOR MEASUREMENTS
AND PROVIDE AN UNAMBIGUOUS WAY OF CHECKING THAT THE“-5 IS OUTPUTTING DATA�

��
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&IGURE �
��� #HECKING THE“-5 VIEW IN 2X#ONTROL PROVIDES AN UNAMBIGUOUS WAY
OF CHECKING WHETHER OT NOT THE“-5 IS OUTPUTTING DATA

��
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��� 6EHICLE INFORMATION
.ON
HOLONOMIC CONSTRAINTS �.(#S	 ARE MOTION CONSTRAINTS APPLIED TO A SYSTEM BASEDON ITS
PHYSICAL STRUCTURE OR OPERATING ENVIRONMENT�“N THE CONTEXT OF '.33�“.3 �'LOBAL .AVIGATION
3ATELLITE 3YSTEM �“NERTIAL .AVIGATION 3YSTEM	 INTEGRATION� THESE CONSTRAINTS IMPROVE THE
ACCURACY AND STABILITY OF THE INERTIAL NAVIGATION SOLUTION� PARTICULARLY IN SITUATIONS WHERE
'.33 SIGNALS ARE DEGRADED� INTERMITTENT� OR UNAVAILABLE�

! NON
HOLONOMIC CONSTRAINT LIMITS THE SYSTEM¡Á8S MOTION IN SPECI1C DIRECTIONS WITHOUT
RESTRICTING ITS OVERALL POSITION� ! COMMON EXAMPLE IS A WHEELED LAND VEHICLETHAT CANNOT
MOVE SIDEWAYS �I�E�� PERPENDICULAR TO ITS FORWARD DIRECTION	�

7HEN USED APPROPRIATELY� .(#S OŠER THE FOLLOWING BENE1TS�

� 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 �E�G�� INTRODUCING WRONG VEHICLE INFORMATION� ERRORS
IN LEVER ARMS OR VEHICLE ORIENTATION	 CAN INTRODUCE BIASES OR DIVERGENCE IN THE NAVIGATION
SOLUTION�

.(#S ARE NOT APPLICABLE TO ALL VEHICLES� &53%� RECEIVERS PRESENT TO THE USER ALONG LIST OF
VEHICLE TYPES AND � TYPES OF STEERING TECHNOLOGY�

.OT ALL VEHICLE TYPES�STEERING COMBINATIONS HAVE AN .(# IMPLEMENTED� AS SHOWN IN THE TABLE
BELOW� -ORE VEHICLES WILL BE SUPPORTED IN FUTURE RELEASES�

��
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6EHICLE TYPE
!KERMANN
3TEERING

$IŠERENTIAL
3TEERING

/MNIDIRECTIONAL
3TEERING

5NKNOWN 
 
 


2OAD 3UPPORTED 
 


4RACTOR "ETA 
 


4ERMINAL 4RACTOR 3UPPORTED 
 


2EACH 3TACKER 
 
 


,IFT 4RUCK "ETA 
 


(AUL 4RUCK "ETA 
 


/ Š
ROAD 2OBOT 3UPPORTED 
 


2OAD 2OBOT 3UPPORTED 
 


&IXED 7ING 5!6 
 
 


-ULTIROTOR 5!6 
 
 


2AIL 
 
 


6ESSEL 
 
 


%XCAVATOR 
 
 


,OADER�'RADER "ETA 
 


$OZER 
 
 


4O SELECT THE VEHICLE THE USER NEEDS TO GO TO '.33�“.3 ¡Á � “ .3 3ETUP ¡Á� 3ETTINGS� !T THE
BUTTON OF THE PAGE THE USER WILL SEE A DROP
DOWN FOR THE VEHICLE APPLICATION� RADIO BUTTONS
FOR THE STEERING TYPE AND THREE TEXT1ELDS FOR THE STEERING LEVER ARM� 4HE STEERING LEVER ARM
IS THE DISTANCE FROM THE RECEIVER TO THE STEERING CENTER OF THE VEHICLE�

&IGURE �
��� 3ETTING THE VEHICLE TYPE

��
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“T IS ALSO POSSIBLE TO SELECT THE VEHICLE TYPE AND PROVIDE VEHICLE INFORMATION VIA COMMANDS�
4HE RELEVANT INFORMATION IS AVAILABLE IN THE &IRMWARE 2EFERENCE 'UIDE�

��� 6EHICLE VELOCITY INPUT
4HE !STE2X 3"I� CAN RECEIVE VEHICLE VELOCITY INFORMATION AND USE IT AS PART OF THE INTEGRATED
POSITION� 4HE USE OF THE VEHICLE VELOCITY IT IS NOT REQUIRED FOR THE FUNCTION OF THEDEVICE�
6EHICLE VELOCITY INPUT IMPROVES THE DEAD RECKONING PERFORMANCE AND HEADING PERFORMANCE
IN SINGLE ANTENNA�“T IS IMPORTANT TO HIGHLIGHT THAT THE CONTRIBUTION OF THE VEHICLE VELOCITY
INPUT TO THE !STE2X 3"I� PERFORMANCE IS FUNCTION OF THE VELOCITY COMPUTATION ACCURACY AND
LATENCY� 4HE EXPECTED VELOCITY INPUT IS AN ALREADY COMPUTED VEHICLE SPEED� .-%! 63-
STREAM� AND NOT RAW SENSOR DATA� &OR THE COMMUNICATION DETAILS PLEASE LOOK INTO THE!STE2X
3"I� &IRMWARE 2EFERENCE 'UIDE�

!STE2X 3"I� WILL AUTOMATICALLY DETECT ERRORS IN THE VELOCITY INPUT�

� ,ARGE LATENCIES
� !XIS ERRORS
� ,ARGE ERRORS IN THE VELOCITY �DETECTED DURING '.33 RECEPTION	

“T IS ADVISED TO COMPUTE THE STANDARD DEVIATION OF THE VELOCITY COMPUTATION� WHICH WILL BE A
FUNCTION OF THE SENSORS USED� AND PASS IT TO THE RECEIVER TOGETHER WITH THE VELOCITY VALUES�
“F THE VELOCITY ACCURACY IS NOT KNOWN OR NOT CERTAIN� IT IS POSSIBLE TO PROVIDE TO THE !STE2X
3"I� ONLY THE VELOCITY VALUES LEAVING BLANK THE STANDARD DEVIATION� 4HE &USE� TECHNOLOGY OF
3EPTENTRIO WILL THEN ASSIGN A CON1DENCE VALUE AUTOMATICALLY�

��
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��� “NITIALIZE “.3 1LTERS
“N ORDER TO CALIBRATE THE“-5 MEASUREMENTS WITH THE '.33 DATA AND PERFORM SENSOR FUSION�
IT IS NECESSARY FOR THE RECEIVER TO ACTUALLY MEASURE A SMALL AMOUNT OF DYNAMIC DATA IN ALL THE
DIRECTIONS IN ORDER FOR THE POSITION ENGINE TO DECOUPLE THE MEASURED MOTION FROM THE“-5
NOISE AND INACCURACIES�
“N PRACTICAL TERMS IT MEANS THAT FROM THE START
UP OF THE UNIT THE SYSTEM WILL GOTHROUGH A
SERIES OF STATUS STAGES�

 STATIC ALIGNMENT� THE RECEIVER EXPECTS TO HAVE NO MOVEMENTS IN ORDER TO RECORD THE NOISE
2OOR THE THE“-5

 DYNAMIC ALIGNMENT� THE RECEIVER EXPECTS TO HAVE THE VEHICLE MOVING FORWARD AND TAKE A FEW
TURNS WITH ENOUGH DYNAMICS TO MEASURE ALL THE“-5 AXES�
$URING THE ALIGNMENT PHASE THE RECEIVER IS OUTPUTTING THE BEST KNOWN POSITION AND HEADING�
WHICH COMES FROM ONLY '.33 AND NOT“.3 BECAUSE THE1LTERS ARE NOT YET INITIALIZED� 4HE
UPDATE RATE REMAINS THE SELECTED ONE BUT THE INFORMATION ABOUT POSITION AND HEADING ARE
REPEATED UNTIL A NEW UPDATE WOULD BE AVAILABLE�

��
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���� 6ERIFY THE SETUP� 2X,EVER!RM
4HIS CHAPTER WILL FOCUS ON THE USE OF THE 2X,EVER!RM� ONE OF THE TOOLS AVAILABLEAS PART OF THE
2X4OOLS �FROM RELEASE ������	� 2X,EVER!RM WILL BE FOUND IN 2X4OOLS LAUNCHER�

&IGURE �
��� 2X,EVER!RM ICON IN 2X4OOLS LAUNCHER

4HE 2X,EVER!RM IS A TOOL THAT ALLOWS THE USER TO SELECT A DATA SET WITH ALL THE REQUIRED
INFORMATION �SEE SECTION BELOW	 AND TO DOUBLE CHECK IF THE LEVER ARM MEASUREMENTS ARE
CORRECT OR COULD BE BETTER MEASURED�“T ALSO ALLOWS TO CHANGE �IF NEED BEING	 OTHER
PARAMETERS SUCH AS“-5 ORIENTATION� TO ENSURE SETUP ACCURACY AND ALLOW THE USER TO OPTIMIZE
INSTALLATION AND CON1GURATION�

������ $ATA REQUIREMENTS

2X,EVER!RM NEEDS TO HAVE A GOOD SET OF DATA TO CHECK THE LEVER ARM ACCURACY AND PROPOSE
THE OPTIMIZED SOLUTION� SUCH A DATA SET SHALL BE AT LEAST �� MINUTES LONG �FROM“.3 SOLUTION
INITIALIZATION	� RECORDED IN GOOD SKY VIEW �IDEALLY WITH AN 24+ CORRECTION SOURCE	 AND WITH
ENOUGH TURNS IN MULTIPLE DIRECTIONS�
“N ORDER TO MINIMIZE THE USER EŠORT IN SETTING
UP THE RECEIVER TO RECORD ALL THE NEEDED
INFORMATION AT THE NEEDED DATA RATE YOU CAN1ND IN THE RECEIVER �STARTING FROM &7 RELEASE
������	 A NEW DATA GROUP CALLED ¡Á•“ .3CALIBRATION¡ÁœTHAT WILL AUTOMATICALLY INSTRUCT THE
RECEIVER TO OUTPUT THE NEEDED DATA FOR THE HOST PLATFORM TO LOG �2X,OGGER COULD BE USED AS
WELL TO LOG DIRECTLY ON A LAPTOP	 OR INTERNALLY LOG IN THE RECEIVER MEMORY �ONLY AVAILABLE FOR
!STE2X 3"I� 0RO�	�

4HE DESCRIPTION OF THE INDICATED MANEUVER AND OF THE RECEIVER SETUP TO RECORD THE
DATA CAN BE FOUND ALSO IN THE ¡Á• INTRO¡ÁœTAB OF THE SOFTWARE�

$ATA LOADING AND BASICS VALIDATION OF THE DATA CAN BE DONE IN THE #HECK PAGE�WHERE CLICKING
ON THE ¡Á• FOLDER¡ÁœBUTTON WILL ALLOW THE USER TO BROWSE TO THE WISHED 3"&1LE AND OPEN IT�
/NCE THE 3"&1LE IS OPENED IN 2X,EVER!RM THE SOFTWARE WILL PERFORM BASICS CHECKS ON THE
DATA TO ENSURE THAT THE CORRECT DATA SET IS SELECTED�

��
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&IGURE �
��� 2X,EVER!RM DATA CHECK

������ 3ETUP VERI1CATION

“N THE ¡Á• #ON1GURATION¡ÁœTAB OF THE 2X,EVER!RM THE INSTALLATION SETUP USED TO RECORD THE
DATA CAN BE VISUALIZED BOTH NUMERICALLY AND VISUALLY� PARTICULARLY IN THIS TAB WILL BE FOUND�

¡ÁÆ LEVER ARM FROM“-5 REFERENCE POINT TO !20
¡ÁÆ“-5 /RIENTATION
¡ÁÆ !TTITUDE /ŠSET �ONLY IN DUAL ANTENNA CON1GURATION	

��
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&IGURE �
��� 2X,EVER!RM CON1GURATION

&OR EACH OF THE ABOVE
MENTIONED SETTINGS IT IS POSSIBLE TO CON1RM THE ONES IN THE ORIGINAL
3"& 1LE� OR IT IS ALSO POSSIBLE FOR THE USER TO MODIFY EACH VALUE� &OR THE“-5 /RIENTATION IT
IS ALSO POSSIBLE TO VISUALIZE AN ONLINE HELP THAT CONTAINS SEVERAL IMAGES WITH EXAMPLES OF
INSTALLATIONS AND CORRESPONDING ANGLES FOR THE“-5 /RIENTATION�

������ 3ETUP OPTIMIZATION

4HE ¡Á• PROCESS¡ÁœTAB ALLOWS TO PROCESS THE AVAILABLE DATA TO OPTIMIZE THE ¡Á• LEVER ARM
FROM“-5 REFERENCE POINT TO !20¡Áœ� VISUALIZE THE SUGGESTED VALUES AND COMPARE WITH THE
VALUES USED IN THE ORIGINAL SETUP�

��
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&IGURE �
��� 2X,EVER!RM OPTIMIZATION

4HIS ALLOWS USERS TO COMPENSATE FOR POSSIBLE ERRORS DONE DURING THE MEASUREMENT OF THE
LEVER ARM ALLOWING TO FOCUS ON THE OTHER ASPECTS OF THE INSTALLATION�
/NCE THE COMPUTATION OF THE NEW LEVER ARM IS COMPLETED THE 2X,EVER!RM WILL DISPLAY THE
SERIES OF COMMAND LINES TO WRITE INTO THE RECEIVER IN ORDER TO UPDATE THE RECEIVER SETUP�IT IS
ALSO POSSIBLE TO USE THE COPY TO CLIPBOARD BUTTON TO JUST PASTE IN THE 7EB 5SER“NTERFACE�

��
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� #OMMON 2ECEIVER /PERATIONS

��� (OW TO CON1GURE 3"& AND .-%! OUTPUT
4HE !STE2X 3"I� CAN OUTPUT POSITION AND '.33 DATA IN BOTH STANDARD .-%! FORMAT AND
3EPTENTRIO�S PROPRIETARY COMPACT BINARY FORMAT 3"&� 4HE FOLLOWING SECTIONS DETAIL HOW TO
CON1GURE CONNECTIONS TO OTHER DEVICES IN ORDER TO SEND DATA�

3"& AND .-%! CAN ALSO BE LOGGED ON THE INTERNAL �� '" DISK OF THE !STE2X 3"I� 0RO��
3ECTION ����� AND ��� DETAIL HOW TO LOG DATA ON THE RECEIVER AND HOW TO DOWNLOAD DATA LOGGED
ON THE RECEIVER�

����� /UTPUT OVER A SERIAL #/- CONNECTION

4HE !STE2X 3"I� CAN BE CONNECTED VIA A SERIAL #/- CABLE TO AN 23
��� COMPATIBLE SECONDARY
DEVICE�

3TEP �� #ON1GURE THE SERIAL #/- PORT

4HE #/- PORT OF THE !STE2X 3"I� SHOULD BE CON1GURED WITH THE SAME BAUD RATE AND
2OW CONTROL SETTING OF THE COUPLED DEVICE� 4HESE SETTINGS CAN BE CON1GURED VIA THE
#OMMUNICATION�3ERIAL 0ORTTAB AS SHOWN IN &IGURE �
��“N THIS EXAMPLE� #/-� IS SET WITH A
SPEED OF ����� BAUD�

&IGURE �
�� #ON1GURE THE BAUD RATE AND2OW CONTROL OF THE !STE2X 3"I�

��
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3TEP �� #ON1GURE DATA OUTPUT

.-%!

“N THE.-%!�3"& /UT TAB� CLICKING ON.EW .-%! 3TREAM WILL GUIDE YOU THROUGH THE STEPS
NEEDED TO CON1GURE .-%! OUTPUT AS SHOWN IN &IGURES �
� AND �
��

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

&IGURE �
�� 3ELECTING TO OUTPUT THE ''! AND :$! .-%! MESSAGE EVERY SECOND

��
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3"&

"Y CLICKING.EW 3"& STREAM IN THE.-%!�3"& /UT WINDOW� A SECOND OUTPUT STREAM CAN BE
CON1GURED�“N THE EXAMPLE SHOWN IN &IGURES �
� AND �
� THE 064#ARTESIAN 3"& DATA BLOCK
WILL BE OUTPUT OVER #/-� ONCE PER SECOND�

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

&IGURE �
�� 3ELECTING TO OUTPUT THE 064#ARTESIAN 3"& BLOCK EVERY SECOND

��
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3TEP �� 6ERIFYING THE CON1GURATION

(AVING CON1GURED THE DATA OUTPUT AND CLICKED ON/K � THE.-%!�3"& /UT PAGE WILL NOW
DISPLAY A SUMMARY OF ALL DATA OUTPUT AS SHOWN IN &IGURE �
��

&IGURE �
�� 3UMMARY OF ALL CON1GURED DATA OUTPUT STREAMS

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

&IGURE �
�� %XAMPLE SHOWING OUTPUT OF .-%! ''! �LEFT PANEL	 AND 3"&
064#ARTESIAN �RIGHT PANEL	 DATA

��



#(!04%2 �� #/--/. 2%#% “6%2 /0%2!4 “/.3

����� /UTPUT OVER %THERNET

3"& AND .-%! DATA CAN BE SENT OVER AN %THERNET CONNECTION FROM THE !STE2X 3"I��

3TEP �� #ON1GURE AN “0 CONNECTION ON THE !STE2X 3"I�

4HE %THERNET PORT SETTINGS CAN BE CON1GURED BY SELECTING“0 0ORTSFROM THE#OMMUNICATION
MENU�“N THE EXAMPLE SHOWN IN &IGURE �
�� PORT ��� HAS BEEN CON1GURED AS CONNECTION“03�
IN4#0�7AY MODE SO DATA CAN BE RECEIVED AS WELL AS TRANSMITTED OVER THE CONNECTION� 7HEN
CHOOSING A PORT NUMBER� AVOID CON2ICTS WITH OTHER APPLICATIONS SUCH AS THE COMMANDS PORT
������	� THE WEBSERVER PORT ���	� THE &40 PORT ���	 AS WELL AS THE DEFAULT.42 “0 PORT �����	
AND THE .40 PORT ����	�

.OTE THAT A NEW“0 PORT CAN ALSO BE CON1GURED BY FOLLOWINGS THE SEQUENCE OF SETTINGS FOR

.-%! OUTPUT DESCRIBED IN3TEP ��

&IGURE �
�� #ON1GURING THE 4#0�“0 SERVER PORT SETTING FOR DATA OUTPUT

��
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3TEP �� #ON1GURE OUTPUT OF .-%! MESSAGES

“N THE.-%!�3"& /UT WINDOW� CLICK ON.EW .-%! STREAM AND FOLLOW THE SEQUENCE OF
WINDOWS TO CON1GURE THE DATA YOU WANT TO OUTPUT�“N THE EXAMPLE SHOWN IN &IGURE �
�� THE
.-%! ''! MESSAGE WILL BE OUTPUT EVERY SECOND� %NSURE THAT THE PREVIOUSLY CON1GURED“03�
PORT IS SELECTED FOR OUTPUT AS HIGHLIGHTED�

&IGURE �
�� /UTPUTTING .-%! ''! OVER THE CON1GURED“03� CONNECTION

3IMILAR STEPS CAN BE FOLLOWED TO OUTPUT 3"& MESSAGES�

��
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3TEP �� #ON1GURE $ATA ,INK TO LISTEN FOR .-%! OUTPUT

4HE SCREENSHOTS IN &IGURE �
�� SHOW HOW THE 3EPTENTRIO '5“ TOOL $ATA ,INK CAN BE CON1GURED
TO LISTEN FOR THE !STE2X 3"I� ''! OUTPUT�

#LICK ON THE4#0�“0 #LIENT BUTTON TO CON1GURE THE CONNECTION�“N THE HIGHLIGHTED1ELDS INSERT
THE“0 ADDRESS OR HOSTNAME OF THE RECEIVER AND THE PORT NUMBER CON1GURED IN3TEP �� #LICK
ON#ONNECT�

&IGURE �
��� #ON1GURE THE 4#0�“0 CONNECTION SETTINGS IN $ATA ,INK

4HE INFO LINE AT THE BOTTOM OF THE WINDOW SHOULD INDICATE THAT A CONNECTION HASBEEN MADE�
#LICK ON THE3HOW $ATABUTTON TO DISPLAY THE ''! DATA COMING FROM THE RECEIVER AS IN
&IGURE �
���

��
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&IGURE �
��� 4HE 3HOW DATAWINDOW OF $ATA ,INK SHOWING THE .-%! ''!
MESSAGE COMING FROM THE !STE2X 3"I

��
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��� (OW TO LOG DATA
4HE !STE2X 3"I� 0RO� HAS �� '" OF MEMORY FOR INTERNAL DATA LOGGING�

����� “NTERNAL LOGGING

3TEP �� $E1NING THE $ISK &ULL ACTION

7HEN SETTING UP A LOGGING SESSION FOR THE1RST TIME� IT IS A GOOD IDEA TO DE1NE WHAT YOU WOULD
LIKE TO HAPPEN WHEN THE INTERNAL MEMORY IS FULL� 4HIS CAN BE CON1GURED IN THE!DVANCEDTAB
OF THE MAIN PAGE OF THE,OGGINGMENU AS SHOWN IN &IGURE �
��� 4HERE ARE TWO OPTIONS� EITHER
THE RECEIVER STOPS LOGGING WHEN THE MEMORY IS FULL OR IT CONTINUES LOGGING BY MAKING SPACE
FOR NEW1LES BY DELETING THE OLDEST1LES� 4HE DEFAULT SETTING IS�3TOP LOGGING IN ALL SESSIONS��

&IGURE �
��� 3ELECTING WHAT YOU WISH TO HAPPEN WHEN THE INTERNAL �� '" MEMORY
IS FULL

��
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3TEP �� #ON1GURING A LOGGING SESSION

4O DE1NE A NEW LOGGING SESSION� PRESS.EW .-%! 3TREAM OR.EW 3"& 3TREAM AS SHOWN IN
&IGURE �
���

&IGURE �
��� $E1NING A NEW LOGGING SESSION

9OU CAN THEN FOLLOW THE SEQUENCE OF STEPS SHOWN IN &IGURE �
��� SELECTING THE VARIOUS
CON1GURATION SETTINGS FOR THE LOGGING SESSION�“N THE%DIT 3"& 3TREAMWINDOW� THE MESSAGES
REQUIRED FOR 2“.%8 GENERATION HAVE BEEN SELECTED AS WELL AS THOSE USEFUL FOR THE 3UPPORT
DEPARTMENT FOR DIAGNOSING PROBLEMS� 3"& MESSAGES CAN ALSO BE SELECTED INDIVIDUALLY�“N
THE3"& ,OGGING 0ARAMETERS1ELD YOU CAN SELECT THE NAMING CONVENTION� 4HE“'3 OPTIONS
NAMES1LES ACCORDING TO“'3 CONVENTION BUT1LES CAN ALSO BE FREELY NAMED USING EITHER
&ILENAMEOR“NCREMENTALOPTIONS� !FTER YOU HAVE1NISHED CON1GURING THE LOG SESSION� DO
NOT FORGET TO ENABLE LOGGING AND PRESS /K�

��



#(!04%2 �� #/--/. 2%#% “6%2 /0%2!4 “/.3

&IGURE �
��� &OLLOW THE SEQUENCE OF WINDOWS TO FULLY CON1GURE THE LOGGING SESSION

“T IS ALSO POSSIBLE TO USE THE BUTTON ¡Áœ!DD “.3 3UPPORT DATA¡ÁœTO AUTOMATICALLY SELECT
THE OPTIMAL SET OF BLOCKS WITH THE RIGHT UPDATE RATE NEEDED TO TROUBLESHOOT AND ANALYZE
THE RECEIVER FUNCTIONS AND THE USER SETUP CORRECTNESS� 7HEN LOGGING DATA IN THIS WAY� IT
IS RECOMMENDED TO LIMIT THE NUMBER OF OTHER LOGGING SESSIONS TO AVOID OVERLOADINGTHE
RECEIVER�S MEMORY BANDWIDTH�

&IGURE �
��� !DDING“.3 SUPPORT DATA TO THE LOGGING SESSION

��
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3TEP �� 6ERIFYING THE CON1GURATION

7HEN YOU HAVE1NISHED CON1GURING THE LOGGING SESSION� THE,OG 3ESSIONSWINDOW WILL SHOW
A SUMMARY OF THE DE1NED LOGGING SESSIONS AS IN &IGURE �
��� !N ESTIMATE OF THE DAILY SIZE OF
DATA GENERATED WITH THE CURRENT LOGGING CON1GURATION IS ALSO GIVEN�

&IGURE �
��� ! SUMMARY OF THE NEWLY DE1NED LOGGING SESSIONS SHOWING THE
EXPECTED AMOUNT OF DATA GENERATED DAILY

��
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��� $OWNLOADING LOGGED DATA FROM THE
RECEIVER

$ATA1LES LOGGED BY THE !STE2X 3"I� 0RO� CAN BE DOWNLOADED USING THE WEB INTERFACE USING
THE$ISK #ONTENTSTAB ON THE MAIN PAGE OF THE,OGGINGMENU� “NDIVIDUAL1LES CAN BE
DOWNLOADED BY CLICKING ON THE GREEN DOWNLOAD ARROWNEXT TO THE1LE NAME AS SHOWN
IN &IGURE �
��� /BSOLETE1LES CAN BE DELETED BY CLICKING THEBUTTON�

&IGURE �
��� $OWNLOADING LOGGED1LES

��



!00%.$ “8 !� 2%!2
0!.%, 0/24 $%3#2 “04“/.3

! 2EAR
PANEL PORT DESCRIPTIONS

!�� 072
#/-����53"

&IGURE !
�� &RONT VIEW OF THE �
PIN FEMALE 072
#/-����53" SOCKET ON THE REAR
PANEL OF THE !STE2X 3"I�

4HE �
PIN CONNECTOR TYPE IS AN /$5 -“. “
3.!0 & #IRCULAR #ONNECTOR 3ERIES
3��&�#
0��-#$�
���3�

0“. � #OLOUR #/- MODE 53" MODE #OMMENT

� 2ED 072
.OT
CONNECTED

�
�� 6$# INPUT ����!	
0INK WIRE WITH 2ED HEAT
SHRINK TUBE

� "LACK '.$ '.$
'ROUND
"ROWN WIRE WITH "LACK HEAT
SHRINK TUBE

� 'REEN 2X$� 53" $

%“4(%2 3ERIAL #/-� RECEIVE LINE
/2 .EGATIVE 53" ��� &3 DEVICE NODE�
3ELECTION IS DONE VIA PIN ��

� 9ELLOW 4X$�
.OT
CONNECTED

3ERIAL #/-� TRANSMIT LINE

� 'REY 2X$� 53" $�
%“4(%2 3ERIAL #/-� RECEIVE LINE
/2 0OSITIVE 53" ��� &3 DEVICE NODE�
3ELECTION IS DONE VIA PIN ��

� 7HITE 4X$�
.OT
CONNECTED

3ERIAL #/-� TRANSMIT LINE

� "LUE
.OT
CONNECTED

6"US

���
���� 6 INPUT�
“F PRESENT� 53"
MODE IS SELECTED�
“F NOT PRESENT� 5!24 3ERIAL #/- MODE IS
SELECTED�

��
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!�� #/-�
'0“/

&IGURE !
�� &RONT VIEW OF THE �
PIN FEMALE #/-�
'0“/ SOCKET ON THE REAR PANEL
OF THE !STE2X 3"I�

4HE �
PIN CONNECTOR TYPE IS AN /$5 -“. “
3.!0 & #IRCULAR #ONNECTOR 3ERIES
3��&�#
0��-#$�
���3�

0“. � #OLOUR .AME #OMMENT

� 0INK %6%.4!
&IRST %6%.4 INPUT
�-AX� 6 IL � �6� -IN� 6 IH � �6� -AX� 6 IH � ��6� “NTERNAL
DELAY TO DETECTION � �� S� �� + 
 PULL
DOWN	

� "LACK '.$
'ROUND
"ROWN WIRE WITH "LACK HEAT
SHRINK TUBE

� 'REEN
#/-� #43�
%6%.4"

#/-� #LEAR TO 3END�
4HIS ALSO CONNECTS TO THE SECOND EVENT %6%.4" INPUT�
“T HAS THE SAME ELECTRICAL SPECI1CATIONS AS %6%.4! �SEE
PIN �	�

� 9ELLOW
#/-� 243 �
003 /54

#/-� 2EQUEST 4O 3END � 003 /UT
003 /54 LOW � �6� 003 /54 HIGH � �6

� 'REY 2X$� 3ERIAL #/-� RECEIVE LINE
� 7HITE 4X$� 3ERIAL #/-� TRANSMIT LINE

� 2ED �6 /54
�6 ��
 ��� ��� M! $# OUTPUT
"LUE WIRE WITH 2ED HEAT
SHRINK TUBE

��
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&IGURE !
�� &RONT VIEW OF THE �
PIN FEMALE %4( SOCKET ON THE REAR PANEL OF THE
!STE2X 3"I�

4HE �
PIN CONNECTOR TYPE IS AN /$5 -“. “
3.!0 & #IRCULAR #ONNECTOR 3ERIES
3��&�#
0��-&'�
��//�

0“. � .AME $ESCRIPTION

� 480
%THERNET 48�
�0O% $#
	

� 48.
%THERNET 48
 �0O%
$#
	

� 280
%THERNET 28�
�0O% $#�	

� 28.
%THERNET 28
 �0O%
$#�	

!�� -!“. !.4 � !58 !.4 �4.#	
#ONNECT AN ACTIVE '.33 ANTENNA TO THESE CONNECTORS� 4HE GAIN AT THE CONNECTORS �ANTENNA
GAIN MINUS CABLE LOSSES	 MUST BE IN THE RANGE �� TO ��D"�

"Y DEFAULT� THE RECEIVER PROVIDES A ���6 $# SUPPLY ON BOTH THE -!“. AND !58 CONNECTORS
TO FEED THE ANTENNAS� 4HE SUPPLIED ANTENNA VOLTAGE CAN BE CHANGED TO �6 $# WITH THE
COMMANDSET!NTENNA6OLTAGE� 4HE MAXIMUM SUPPORTED CURRENT IS ���M!�

.EVER INJECT A $# VOLTAGE INTO THE -!“. OR !58 CONNECTORS AS IT MAY DAMAGE THE RECEIVER�
7HEN USING A SPLITTER TO DISTRIBUTE THE ANTENNA SIGNAL TO SEVERAL RECEIVERS� MAKE SURE THAT NO
MORE THAN ONE OUTPUT OF THE SPLITTER PASSES $#� 5SE $#
BLOCKS OTHERWISE�
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