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Nondisclosure Provisions

This manual is confidential and is governed by the terms of the Nondisclosure Agreement and the Partner Agreement
currently in effect between the parties.

Copyright
©2001-2007 Time Domain Corporation. All rights reserved.

Trademarks

Time Domain® and PulsON® are registered trademarks of Time Domain Corporation. Ethernet® is a registered trademark
of Xerox Corporation. “PulsON Triangle” logo and PLUS™ are trademarks of Time Domain Corporation. Any
trademarks, trade names, service marks or service names owned or registered by any other company and used in this manual
are the property of its respective company.

Rights

Rights to use this documentation are set forth in the Terms and Conditions accompanying the PLUS™ hardware.

Product Safety Notice

This device is listed under the ETL mark as Information Technology Equipment.

Regulatory Notice

U.S. Operation: This device complies with Part 15 of the FCC Rules. Operation is subject to the following
conditions: (1) this device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation. (3) Operation on board an aircraft or a
satellite is prohibited. (4) Devices operating under this section may not be employed for the operation of toys.

Operation in disregard of these conditions is a violation of 47 U.S.C. 301 and could subject the operator to
serious legal penalties. Disassembling or modifying the unit will void FCC compliance and void Time Domain
warranty provisions.

Non-U.S. Operation: PulsON® technology has not been authorized for use or commercial exploitation under
the regulations of any non-US government agency. Please confer with your government’s regulatory agency to
ensure proper authorizations are obtained.

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



PLUS System Manual

Table of Contents

1. OVERVIEW 9

1.1 Manual Contents Error! Bookmark not defined.

1.2 PLUS System Products Error! Bookmark not defined.
1.2.1  Synchronization Distribution Panel ..........c.c..cccooveennccnnnee Error! Bookmark not defined.
122 REAAET ot ee e e e Error! Bookmark not defined.
L.2.3  TaZu ittt Error! Bookmark not defined.
1.2.4  ANEEINA .....eniiiiiiiiieeeeie ettt eaeeee e e eetteae s esesannne Error! Bookmark not defined.
1.2.5  Location SOTEWATLE ......ccceeiieeiei et eeeeeeeeeens Error! Bookmark not defined.

13 Additional Components and Peripherals Error! Bookmark not defined.
131 VESUALZET ..ottt eee s Error! Bookmark not defined.
1.3.2  Location Software PC ........ccccoooooiiieeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn Error! Bookmark not defined.
1.3.3  Ethernet Cable .........ooooeiiiiiiieeeeeeeeeeeeeeeeeee e Error! Bookmark not defined.
1.3.4  PS/2 Serial Adapter Cable .........ccccoevvmennnennnicenncennee Error! Bookmark not defined.
1.3.5 Reader Power SUPPLES .....c.cccoveverrniinnniencniniccnnccrncenenes Error! Bookmark not defined.
1.3.6  Ethernet SWItCh........oiiiiiii et Error! Bookmark not defined.

2. PLUS SYSTEM INSTALLATION 9

2.1 Pre-Installation Site Survey Error! Bookmark not defined.
2.2 Reader Placement and Wiring Diagram Error! Bookmark not defined.
23 Installation Overview Error! Bookmark not defined.
2.3.1 Unpacking and Inspecting Hardware .............c.cccevcernrccnnnee Error! Bookmark not defined.
2.3.2 Installing and Powering the SDP.........ccccccovivinncrinncrcnnns Error! Bookmark not defined.
2.3.3  Configuring Reader and Location Engine IP Addresses ..... Error! Bookmark not defined.
2.3.4 Ceiling Installation of Readers and Antennas ............c.cc.... Error! Bookmark not defined.
2.3.5 Surveying Readers and Generating Coordinates.................. Error! Bookmark not defined.
2.3.6  PC Setup and Software Installation...........cccoccoevvcernrcennnee Error! Bookmark not defined.
24 System Configuration Error! Bookmark not defined.
24.1  Setting Data INPUL.......coovveinnninininnnerercercreseereneees Error! Bookmark not defined.
24.2  Check Reader Communications .........c.coceceuvvenerurucrenneercnennes Error! Bookmark not defined.
24.3  Reader Configuration ..........c.cocceverrrennniencnnieennncrenneerenennes Error! Bookmark not defined.
244  Saving Configuration ..........ccoeceverrrennnennneeennerenneerenennes Error! Bookmark not defined.
2.4.5 Entering Floor Plan Data..........cccocovennninnncnnnccnnccnees Error! Bookmark not defined.
25 System Calibration Error! Bookmark not defined.
2.5.1 Calibration Tag Placement...........cccoccorvuernnennncenneccnnnnes Error! Bookmark not defined.
2.5.2  Calibration Tag Configuration..........cccoceevernuernncennerenenes Error! Bookmark not defined.
2.5.3  Calibrate the SYSteM......ccc.cevrrerinririenininienerrierenreeresneerenenes Error! Bookmark not defined.
2.6 Monitoring Tracking Performance Error! Bookmark not defined.
2.6.1 2D MapView Settings .......cccovuerererurrerinunuenenuneerenereerenenserenennes Error! Bookmark not defined.

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



4 PLUS System Manual

2.6.2  Viewing Calibration Tags........ccccouevermreernerennreennneenennenen. Error! Bookmark not defined.
2.6.3  Tag StatiStICS..cveveeurereetereeireeererete ettt er e eneneseseenene Error! Bookmark not defined.
2.6.4 Time Difference of Arrival (TDOA) Statistics .................... Error! Bookmark not defined.
2.6.5  POSItioN STatiStiCS ....c.eccrurreeirrereinreneineereirecreteereseneereseseenene Error! Bookmark not defined.
2.6.6  FIErINg...ccooveviieiiiiiiiiiiceitcc ettt enene Error! Bookmark not defined.
2.6.7 Raw Logfile Recording and Playback ........c.cccoccevenveinnnenen. Error! Bookmark not defined.
2.7 Troubleshooting Reader Communications Error! Bookmark not defined.
2.7.1  No Reader Connectivity .......cococeurvereunrereninuerenneerenennereneneenene Error! Bookmark not defined.
2.7.2  Reader Connectivity but No Tag Traffic......c.cccccooveennnene. Error! Bookmark not defined.

3. PLUS READER DATA INTERFACE 11

3.1 Overview Error! Bookmark not defined.
3.2 Network Configuration Options Error! Bookmark not defined.
321 Reader IP AdAresS.....cooooiiieoeiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens Error! Bookmark not defined.
3.2.2 Location Engine IP Address .......c.cocoueevneennicennncncnneencnns Error! Bookmark not defined.
3.2.3  Reader Port ASSIZNMENtS.......cccovevevimeerenenrerenenierenenineerenneenenns Error! Bookmark not defined.
33 RS-232 Interface Error! Bookmark not defined.
3.3.1 RS-232 Port Connection Parameters...........ccceceeveeevveeeeuneeenns Error! Bookmark not defined.
3.3.2 Terminal Connection Login........cccocvueennrerinnieinnncncnneencnn Error! Bookmark not defined.
3.3.3 Terminal Connection Commands.........ccccceeeeeeveeeeeureeeeeeeeeens Error! Bookmark not defined.
34 Detailed Interface Description Error! Bookmark not defined.
34.1 TOA Packet FOrmat ..........oooouveiiiiiiiiiiiiieiieeeeeee e eeeeeieeeeeenn Error! Bookmark not defined.
342 Commands and ReSPONSES .........cccoveevenrverennieennrercnenneenens Error! Bookmark not defined.
343 Reader ALAIINS ...ooooueiiieieeeeeeeeeeeeeeeeeeeeeeeeeee et eeeeeeeens Error! Bookmark not defined.

4. PLUS LOCATION SOFTWARE LIBRARY 12

4.1 Introduction Error! Bookmark not defined.
4.2 PLUSTagTracker Object Error! Bookmark not defined.
4.2.1  Function INterfaces.........ccuevueeerereesiesiesenieieieieee e see e Error! Bookmark not defined.
4.2.2  Property INterfaces ..........cocvereeinenneinieieeeneeeeneeeeeee s Error! Bookmark not defined.
423  Event INterfaces .......cucevuieieienienieresieceeieieeereereeee e Error! Bookmark not defined.
4.3 PLUSSysInterface Object Error! Bookmark not defined.
4.3.1 Function INterfaces.........ccevueveerereesiesiesenieieeeieee e see e Error! Bookmark not defined.
4.3.2  Property INterfaces ........cccocovuevcnrencinreenncrennecrcnnecreneneenene Error! Bookmark not defined.
4.3.3  Event INterfaces.......cccuceeveeieienienieiesecesieieeeeeeeeee e Error! Bookmark not defined.
4.4 C# Sample Application Overview Error! Bookmark not defined.
44.1 Operating the Sample Application .........c.cocevveeeernrcenennenen. Error! Bookmark not defined.
442 Code Walkthrough .........cccccoiviiniincincccenenenne Error! Bookmark not defined.

5. PLUS VISUALIZER 13

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



PLUS System Manual

51 Overview Error! Bookmark not defined.
52 Menu Bar Error! Bookmark not defined.
521 FHlE oottt eene Error! Bookmark not defined.
5.2 2 VIBW ettt et e et e ee e e eeeeneeeens Error! Bookmark not defined.
52,3 SEUNZS cevevinirereitereneteterenterene ettt et e s aeresanenenaees Error! Bookmark not defined.
524 HEIP oo Error! Bookmark not defined.
53 Toolbar Error! Bookmark not defined.
54 Status Bar Error! Bookmark not defined.
5.5 Graphical View Frame Error! Bookmark not defined.
5.6 List View Frame Error! Bookmark not defined.
5.7 Message View Frame Error! Bookmark not defined.
5.8 Logfile Formats Error! Bookmark not defined.
5.8 1  RaAW DAA.....eeeiiiiiiieeeeeeeeeee ettt e e Error! Bookmark not defined.
5.8.2  PoOSItION Data......coooueiiiiiieeeeeeeeeeeeeeeeeeeee e Error! Bookmark not defined.
59 Troubleshooting the Visualizer Error! Bookmark not defined.

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



6 PLUS System Manual

Table of Figures
Figure 1-1 : PLUS SDP, Readers, and Tags.......c.cccoevevnveenneennnencnns Error! Bookmark not defined.
Figure 1-2 : PLUS Interface Layers ........coccccomeennieennrecnnncncnneencns Error! Bookmark not defined.
Figure 2-1: Hardware Connections for a Four-Reader System............ Error! Bookmark not defined.
Figure 2-2: Hardware Placement for a Four-Reader System................ Error! Bookmark not defined.
Figure 2-3 : Tracking Precision Relative to Reader Geometry ............ Error! Bookmark not defined.
Figure 2-4: Three Readers per SDP PoOrt ......c.cccccvveinncinnncnnncncnns Error! Bookmark not defined.
Figure 2-5: Four Readers Per SDP Port......c.cccocoevneinnicnnccnnncncnes Error! Bookmark not defined.
Figure 2-6: Five Readers Per SDP Port ........cccocoovniinniinnccnnnencnn Error! Bookmark not defined.
Figure 2-7: Six Readers Per SDP Port ........cccoooveivncinnicnnncnnnicnenn Error! Bookmark not defined.
Figure 2-8: Reader and Location Engine IP Address Configuration ... Error! Bookmark not defined.
Figure 2-9: Reader CONNECHioN......c.ccuvveveriierenineereninierenenicreneninreneneeenens Error! Bookmark not defined.
Figure 2-10: Antenna Frame and Drop Panel............cccccccceneinnnene. Error! Bookmark not defined.
Figure 2-11: Frame Orientation............cccovueernrereneneerennnerenennerencnnneenenns Error! Bookmark not defined.
Figure 2-12: Drop Panel Installation (shown with no Receiver mounted) ......... Error! Bookmark not
defined.
Figure 2-13: Closed Panel..........ccocooieineinniinnicinnccnenceneneenens Error! Bookmark not defined.
Figure 2-14: Unterminated Ethernet Cables..........c.ccccoveennncnnncnne. Error! Bookmark not defined.
Figure 2-15: TCP/IP PIOPEIties .....c.ccoveveruruererinrereneniereneneereneneereneneneenenns Error! Bookmark not defined.
Figure 2-16: Visualizer Application...........ccccovvevenenicrennverencnnrencnneencnns Error! Bookmark not defined.
Figure 2-17: Set Data INPUL ....cccovveviiiiiiiiccccecceecreneneeens Error! Bookmark not defined.

Figure 2-18: Reader Communications in List View English/Metric Settings..... Error! Bookmark not
defined.

Figure 2-19: Setting English/Metric UNits..........cccoveennveennreencnnencnn Error! Bookmark not defined.
Figure 2-20: Reader Configuration (unconfigured) .........cccccovvevennncnce. Error! Bookmark not defined.
Figure 2-21: Reader Configuration (complete) .........c.cooveerernrencnunuencnes Error! Bookmark not defined.
Figure 2-22: Floor Plan Data ..........c.cccoveivieinicinnicinccnenneneneenens Error! Bookmark not defined.
Figure 2-23: Inadequate Calibration Tag Coverage..........c.coceereruruencne Error! Bookmark not defined.
Figure 2-24: Adequate Calibration Tag Coverage ............coceeereruruencne Error! Bookmark not defined.
Figure 2-25: Calibration Assist MOde..........cccovveennieennreennnencnneencnns Error! Bookmark not defined.
Figure 2-26: Tag Configuration.........co.cccevueernrerennicrennnerencnneenenneenenns Error! Bookmark not defined.
Figure 2-27: Calibration Window .........c.coceeerneennieenneenneencnneencnns Error! Bookmark not defined.
Figure 2-28: Reader Disabled MeSSage .........cccoucevmierennvccnnnrencnneencnns Error! Bookmark not defined.
Figure 2-29: Calibration Complete..........cccoueernreennieennreennnrencnneenenns Error! Bookmark not defined.

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



PLUS System Manual

Figure 2-30: 2D MapView Settings ........cccocvueermreennreennerenenrerenennenene Error! Bookmark not defined.
Figure 2-31: Tracking and Displaying Calibration Tags ..........c.ccc....... Error! Bookmark not defined.
Figure 2-32: Tag StatiStiCS .....ocverruruereririereriierennrereneiereseseereseseeneseseenene Error! Bookmark not defined.
Figure 2-33: Intersection of TDOA Lines........cccocccevvueenncennecncnnnen. Error! Bookmark not defined.
Figure 2-34: TDOA StatiStiCs .....ccceruereruruererrrereririerennierenireeresessereseneenens Error! Bookmark not defined.
Figure 2-35: POSItiON StatiStCS ...c.covevereruruereririereniniereniniereneneereseseeneseseeene Error! Bookmark not defined.
Figure 2-36: Filter SEttings .......cccocvvuerrrennnennneenncenenereseseeneseseeene Error! Bookmark not defined.
Figure 2-37: Data LOZZING.......cccovruirnriininieneninieenereneneerene e Error! Bookmark not defined.
Figure 2-38: Reader List VIEW .....ccocceviriinnncenncinccnccnescrese e Error! Bookmark not defined.
Figure 2-39: Opening a Command Window..........cccecveenneenniercnennenen. Error! Bookmark not defined.
Figure 2-40: Pinging Reader with IP 10.1.4.11 ..cccoovviinniinniicene Error! Bookmark not defined.
Figure 3-1: PLUS Interface Layers — Reader Data Interface................. Error! Bookmark not defined.
Figure 3-2: changelp and solverlp Commands........c.cocccceveennecncnnene. Error! Bookmark not defined.
Figure 3-3: TOA Packet Format.........c.coccovvuienncrinnccnnccnenccnennene Error! Bookmark not defined.
Figure 3-4: Reader Commands .........cccoceueverrueennieinnieennncreneneerenennnnene Error! Bookmark not defined.
Figure 3-5: Alarm Status and Alarm Enable Word Bit Position Definition........ Error! Bookmark not
defined.
Figure 4-1: PLUS Interface Layers — Location Software Library........ Error! Bookmark not defined.
Figure 4-2: C# Sample Application Screenshot ..........ccceceeevervecnennene. Error! Bookmark not defined.
Figure 5-1: PLUS Interface Layers — Visualizer ..........ccccocevvcuenucnnne Error! Bookmark not defined.
Figure 5-2: Visualizer Control Window .........cccoccoevneenncenncrcnnnnene Error! Bookmark not defined.
Figure 5-3: Menu Bar........cccviinninnincnnccnccsccsencr e Error! Bookmark not defined.
Figure 5-4: File MeNU........ccccoeinrninnininnccncccecsesecr v Error! Bookmark not defined.
Figure 5-5: Logging Dialog .......cccocvevrrinnncrinncinnccnrccnenccseseenene Error! Bookmark not defined.
Figure 5-6: VIEW MENU.....cccvuiinnniinininiinniccncrencrese e seereseseenene Error! Bookmark not defined.
Figure 5-7: Set Trail Length Dialog........cccoceveermeinncinncinnccnenenene Error! Bookmark not defined.
Figure 5-8: Presence Detect Example ..........cccccoveinneinncinniccnennenen. Error! Bookmark not defined.
Figure 5-9: TDOA Statistics Dialog........cccoceeermerinneenncenneenennenne Error! Bookmark not defined.
Figure 5-10: Tag Statistics Dialog........c.ccccovuerennerinncinncinnccnennene Error! Bookmark not defined.
Figure 5-11: Position Statistics Dialog...........ccceoverenneenncinnccnennnen. Error! Bookmark not defined.
Figure 5-12: Reader Stats Dialog .......cccoceevverenncrinncinnccnenceneneenene Error! Bookmark not defined.
Figure 5-13 : Settings MenU ........cococceevurueennueinneinncenencreseseeneseseeene Error! Bookmark not defined.
Figure 5-14: Timeouts Dialog...........cccovuevrrieennieinnicenencenesereneneenene Error! Bookmark not defined.
Figure 5-15: 2D MapView Settings ........cccocvueermeenneennceneneerenennenene Error! Bookmark not defined.

Proprietary |

nformation: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



8 PLUS System Manual

Figure 5-16: Set Data Input Dialog ........cccocoevnicinncinncinnncnnncnenn Error! Bookmark not defined.
Figure 5-17: PLUS Location Software Library Algorithm Filter Settings......... Error! Bookmark not
defined.
Figure 5-18: Configure Tags Dialog......c.ccccoevnieinnicinnccnnncnnncncnn Error! Bookmark not defined.
Figure 5-19: Configure Readers Dialog.........cococvneenniccnnnccnnneencnn Error! Bookmark not defined.
Figure 5-20: Help MeNU.....c.ccoviniiniiniiiniciiinccnenicreneneereseseneeneseeenenes Error! Bookmark not defined.
Figure 5-21: About Box Dialog.......c.ocerierinnieennicenneeneneerenenneenenns Error! Bookmark not defined.
Figure 5-22: Toolbar MEeNU..........ccoeimierennierennierencreneneereseneereneneneenenes Error! Bookmark not defined.
Figure 5-23: Translate Dialog........cccoovveirieinnicinnieinnccnenccnenneenens Error! Bookmark not defined.
Figure 5-24: Tag LiSt VIEW ....cccovuiriiniiinicienccnenecreneneereneseneeseseeenenes Error! Bookmark not defined.
Figure 5-25: Reader List VIEW ......ccovueirnicinniccnniceneccnenneeneseeens Error! Bookmark not defined.
Figure 5-26: Reader Stats Showing Alarm Status...........cccecoveenennuenne. Error! Bookmark not defined.
Figure 5-27: Status Bar......ococoiiiniiincciccneecreneecreseseereseseeenes Error! Bookmark not defined.
Figure 5-28: Graphical View Frame ...........cccooocivnennccnnncnnnencnn Error! Bookmark not defined.
Figure 5-29: List View Frame .........ccccccccoveinniinncinnccnnncncnneenenns Error! Bookmark not defined.
Figure 5-30: Reader List View MenU .........cccocvveennieennieinnnccncnneencnns Error! Bookmark not defined.
Figure 5-31: Tag List VIiew MeNU........cccocvueernieennieenneennneencnneenens Error! Bookmark not defined.
Figure 5-32: Message View Frame .........ccccovveenncinnccnnncncnncncnn Error! Bookmark not defined.

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



PLUS System Manual

1. Overview

Paste Section 1 of PLUS System Overview and Installation.doc

Proprietary Information: Do not disclose unless authorized under a Nondisclosure Agreement and the Partner Agreement.



10 System Installation PLUS System Manual

2. PLUS System Installation
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3. PLUS Reader Data Interface
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4. PLUS Location Software Library
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5. PLUS Visualizer
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