WO 02/ 103384 PCT/ Nz02/ 00113 -1 Location, Communication and Tracking
Systens TECHNI CAL FI ELD OF THE | NVENTI ON Thi s invention has rel evance to
comuni cawibonr/183384 ens and to | ocation, tracking and i dentPciiinzatio@n3
systens. The invention is directed particularly, but not solely, toward

| ocation 5 and tracking of, and conmuni cation with, individuals. The
invention may al so be used to track arj locate inanimte objects.
BACKGROUND OF THE | NVENTION 10 There are many industries in which it is
desirable to track people or objects, for exanple, vehicles, baggage or
docunents, in real time. One particular industry is the air trave
industry, where it is very desirable for econom c and security reasons to
be able to track passengers wthin airports. However, the travel industry
generally al so has a need for passenger |ocation and tracking systens.

Q her environnents where tracking and |ocation is desirable include 15
casi nos, cruise ships, Ledfiiosneannfugéqationiaed TaaekingSpiteray s. Locati on,
tracki ng and communication in relation to nedical alert systenms and
security systens is also desirable. In the case of air travel, it has |ong
been recogni sed that air travel congestion results in massive revenue |o0sSs
in airlTHeHNIOWIJFTOED0DF T gRVEND@SN ternm nal del ays. One particul ar
area of 20 revenue loss that has not been targeted to date is excessive
time spend ikyenpias SBRYeEISvdnte t haBSRBTuhicati® NdyRRhS: ahdd BAIddaB, AfracllifE efld
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them or w thout 'unloading their bags. Unloading bags on a Boeing 747

aircraft - I ke to 60-90 mnutes by the tinme the

rel evarﬁA%ggl’dﬁéémQ%aTﬁgrn@@gﬁé%d and renoved. Toyt he airline, this
delay results in costing tens of thousands of dollars. There are al so
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| oss ofvehicleghtagghgst &, davimsntagincealrtent.i One phoicupassknge isthegimieaal imietivnr kK
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use in [arge scale enviro ere“theré are a lar nunber of

individual s or objects that, need to be tracked. SUBSTI TUTE SHEET (RULE 26)
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In particular, recent evidence suggests that airline passengers are becoming increasingly
complacent about boarding their aircraft. This is because they know their bags are on board the
aircraft and the aircraft cannot depart without them, or without unloading their bags. Unloading
bags on a Boeing 747 aircraft, for example, can take up to 60-90 minutes by the time the
relevant baggage containers are found and removed. To the airline, this delay results in costing
tens of thousands of dollars. There are also flow-on effects of these delays. These effects are
significant, involving loss of flight slots, missing connections for passengers, general network
30 disruption, and aircraft crews having to work (and be paid for) overtime.
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This problem has not been addressed, and effective methods of reducing the resultant delays
have not been identified. Tracking using a transponder which responds to radio frequency
signals has been attempted in the past, but has not been suitable for practical implementation
and use in large scale environments where there are a large number of individuals or objects that
need to be tracked.
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SUMMVARY COF THE | NVENTI ON I n one aspect the invention consists in a
passenger | ocation systemhaving 10 a plurality of radi o signal

transcei voD 0davizges provi ded at predeterm ned physical | ®catNZoasolih a
passenger termnal facility, at |east one passenger transponder device
associated in use with the passenger, the 15 transponder being adapted to
transmt a radio signal in response to yeceiving a signal fromone or nore
of the transceiver devices, the transponder signal being capable of being

recei vegpiiy 0omo® THENNWVENTIONSCei ver, and 20 passenger |ocation neans
adapted to determ ne the posi tion of the transponder by determning the

| ocati o 9f t BGeONGr Ae it FR0SER! i/e od@a@ 68s P&Iedhﬁ\fﬁlJne%%hﬂlﬂglléaﬂgn
”anSpot“ fg%lltiﬁcaﬂog%stt ﬁnsgﬁ&hazt s &Y%?ﬁtpo yERIb 1§tt§phpvn?e Qﬁ&%ﬁp of

acli
i ncI Eldlagﬁ“i éeiq %lpcg’obcfe O&%\?f“&ﬁ%gﬁ Prurality of radio si gnal transcei ver
devi ces_at predeterm ned sical locations in the facility, 30 providing
t he pas%@WARMQFE@%@E&%QN device which transnmts a radio signal in
response to receiving signal fromone or nore of the transceiver devi ces,
act i vatlinrgre @mgecbthenmyantioh cotmests mansseinger lodsionesystemchavigt t he one or nore
tramgcei ver devices transmt a radio signal, 35 receiving a signal from
the transpondenuraity0be redio Eigealt franse ety aevickdyv paeidedand prdddenhinty i phy sichle
| ocat i agcdfont NEa bisdasRENGRInaPARAHy UPON t he physical |ocation of the one or
nor e transcel ver deV| ces that received the transponder signal. 40
Preferabl y, fa b1 Ban AU A6 dN BB LiER Oh &%%Hﬂtth@%aés@ fgdt! igNOLh
of {he g@g&@% gere 8 ;ﬁ&? LSRRLVEEBY L8 IOLE 0. ARt naINGRLY Bhadg) ces

rans o er aspect
the i nvceﬁ’ﬁ(?l&? ﬁﬁﬁﬁ?eéveir eséllcf)sassenger reser vat| on syst em havi ng SUBSTI TUTE
SHEET (RULE 26) WD 02/103384 PCT/ NzZ02/00113 - -3 a database for information

rel ating to [Pagseswmgedes signsl Peivecqraperidemerresimddntmeiedhan qne tigggeeiver, and

i nformati on about the schedul ed departure, a |ocation systemas set forth
in 2he preceadisstygst dcetientmeihs i adepted i tondeterndne She positing i thertrapsponsier by
provi dedttaimihgcke i locdtamabdi ahe tomepoovidde texmaddivaratdvacest that heve dateaxds éhet hat
t he passeegeidehdsnaghecked in, and a transceiver device provided at a
departure | ocation so that the dat abase can be updated 10 to indicate

whet her,of ARt et RAS $RREES BaRiAERAR UBLhod of locating a passenger in a passenger

25 terminal facility, the method including the steps of

providing a plurality of radio signal transceiver devices at predetermined physical
locations in the facility,

30 providing the passenger with a transponder device which transmits a radio signal in
response to receiving signal from one or more of the transceiver devices,

activating one or more of the transceiver devices so that the one or more transceiver
devices transmit a radio signal,

35 ,
receiving a signal from the transponder on one or more transceiver devices, and
identifying the location of the transponder based upon the physical location of the one or
more transceiver devices that received the transponder signal.
40

Preferably, the method further includes the step of evaluating the strength of the transponder
signal received by the more or more transceiver devices in order to determine location of the
transponder.

45 In a further aspect the invention consists in a passenger reservation system having
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In a further aspect the invention consists in a conmunication system

i ncluding a network of radio signal transceiver devices provided at

pr edet er voed/1d39s6i cal 15 | ocations in a passenger termn mar/NZaghémsy, at

| east one passenger transceiver device which is capable of establishing a.
comuni cation link wwth one or nore of the transceiver devices, and 20 the
systemincluding |location neans to |locaie the position of the passenger
transceiver while it is in conmunication range of one or nore of the
transcei ver ddvlabass foPmédmragiohyelrtieg hepawelkgcrnwhodese anrchasedrifasport tickate or
nor e f uartdheformetionushonatieanhatedadodesrturguch t hat t he passenger can receive
information regardi ng one or nore of departure tines, 25 flights, vessels

or other trangRetidn BRASas NFRINNBLLCHRARELS Qikeres] SRR oAOMAECt | ON,
entegtai nnment services. Preferably the passenger can receive alerts or

warni ngs r egardlag font eRURd ASRAGL W EnddR: 1881 @ b SDnARRARN (d'%he
i nvent [ on, proyl des e 12.46KIQ oyt e hereby™ ocar on It of a1 on

det er mi e “Fr o th&T0cat i onh sysff nrand nmethod set forth in preceding
statenents of i nve,nti(i?n, is displayed or recorded Ln heal time to en blde
the pat h £ ol § BRSCINF fqreeeprewdrtyard %ggoewn SPdpaitharaialass &an paEREAE] 35
I n aVf uPtiAdFatg speter eheotithrrassangar selegpesl a met hod of tracking a passenger
in a passenger termnal using the passenger |ocation nethod set forth in

t he pr elmediungestsata tenigerdioni cougsts irom communiafiar $sem aspeidtg t he i nventi on
provides a | ocation systemfor |ocating an object (including an

i ndi vidual ) 4 meawstef bheglispagel trdiBcay&t esicdichredided é@pﬁedl@{eﬁhﬁieﬂtﬁ)hﬁfcal
radii9 sjosdirhs if 2pssaigeereri@)l eRgitpr ovi ded at predet erm ned physica

| ocations in the space, at |east one object transponder device associ ated

in use wth fhe obl &ty s%gge'rr?rﬁr?é%%@ﬁdevﬁc% Qﬁh@g i@d%g%a%?e (g te‘éﬁﬁﬁ?ém%aa
radi o sid Q%le.wiogjgslﬁ%on.ge { recggﬁgﬁra S|i%r}a iror;?(g or nore O e
t r ansceiVer 4l Cedst “8uBSY FUTE PRET BT S6Y A B2/ 103384 PCT/ NZ02/ 00113
-4 the transgonder sign@l gei ng capabl e of being received by nore than one
traf$cei ver, NQANTEBAREEEINE JRGHPBANGHBA S logaisthe @08iH oY Of dieparecnask UBSFYFon
of the Whikni ﬁdﬁ@émﬂwﬂca@é@éﬁ%eﬁifﬁge ph@oreoddhe Bansepiveneevings or nore
transcei ver devices that have received the 5 transponder signal.
Al 't er ndtrefeedtyy thichestvoen spbride en gerdeet @so® o goad fusthiec komsuneedow edwayks he
t r ansceiuelerhatetha patenganaddl ective ihfoe@abiion régardigg dek esrninogd of Updrtura titnes) her
aspest fliagsi Megsdld osr PItRM dRSisFbrS eebinst Yinttaéte MohRkdkidd] Nelebhéhe QahdRidn,
syst emQfetahnePbgedi Ng statenent of invention, and further including a
dat abase having information regardi ng unauthorised |locations within the
termnal__faghl ] n A n_al . shoul i.ndi.vi dual
pr oceegiller?f‘a golya{r%lte ﬁ%%ﬁ%%ﬁgé%egggg%&ﬁ%ﬁ rﬁgg%@??x@g}%ﬁﬁepﬁ%@g?&p@% t|Y¢1lgl udes
I nf 20 ma[%' 2 Rurthe %glgjelcp ghet Hl%e;[ltlior}lepl%r\]/idegqt ¢ Itrggkailng Ssggtgr%swhgregy location information
determined from the location system and method set forth in preceding statements of invention
is displayed or recorded in real time to enable the path followed by the passenger through the
terminal to be tracked.

35 In a further aspect the invention provides a method of tracking a passenger in a passenger
terminal using the passenger location method set forth in the preceding statements of invention.
In a further aspect the invention provides a location system for locating an object (including an
individual) in a defined space, the system including

40

a plurality of radio signal transceiver devices provided at predetermined physical
locations in the space,

at least one object transponder device associated in use with the object, the transponder

45 being adapted to transmit a radio signal in response to receiving a signal from one or more of
the transceiver devices,
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particular location, and if the actual tinme spent in that |ocation exceeds
a predetermned tine, then an alert is generated. In a further aspect the
i nvent i orwprieiiezses a nmet hod of inproving flow of individu&icg/NZecough a 20
defined space, the nethod including the steps of |ocating individuals at
periodic intervals, recording the |ocation, 25 analysing the paths of
travel of each individual over tine fromthe |ocation data retrieved, and
maki ng physi cal adjustnents to the defined space to reduce delays. 30
Preferably tthe trapdpoader siglalidesg tiyebit dfibenify recnipairbyngoctathan add eanspdiya| aal
adj ustments have been nade to data retrieved before the physical

adj ust ment s yBE@ 1R&EH In@ss eédaﬁ’zeﬂ thelctrmant 1o Jobion! Hprtﬁé/ef%@lgondgg pkhe.
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Fi gures are agrannatlc representatlons of use of the invention in a
passeng envi r onnent ure n Vvie electro
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el evatlecb‘ﬁblﬁfthet ‘r?éat&ﬂ‘ﬂﬁ “irgHed: 12 SUBSTI TUTE SHEET (RULE 26) WO 02/ 103384
PCT/ Nz02/ 00113 -5 Figure 14 is a plan view from bel ow of the clip o

Fi gl e [n2 fupthgjugspect 1Be &wmlelcavrlemp@ﬁspewmésmtmcdﬁdmg]eledwq@oefsym@mféhq2 5
Fi gur e ptEcadingastpemspadtinweativiend dhrthdrendidipg efdafbgrerieving informgeororegarding
passengeruthbderddiongti paswithingtlie ecrhBnal sfaailich, sl ammeatsi © prolids tanailewrshofldaan
COﬁﬂUﬂhﬁ@Wk@@lﬂ@&&ﬁﬁn@hﬁhﬂ@&ﬂgﬂ&ﬁj@&i 10 an el ectroni c boardi ng pass or
tracking, location and communi cation device which may replace the ETC of

Fi gy esy %&ngtﬁew tht GYEEm!clited i lidIgh RLLAIMAHVEnELE ABMIARI Lnedds ahre 20
s a sqh e%ﬁa[ 1GoBhioR LOCAYRCHewhf ARK1DG 0 aceq B340 o el Bl ARC L] NO

to the enti or a%r an view of
communi' ion ]\Mst% aﬁe(ﬁwber of sensors shovm ng ETC | ocati on

determ nat
Ina %Lu tﬂel aspect the invention includes a method of improving flow of individuals through a

20  defined space, the method including the steps of
locating individuals at periodic intervals,
recording the location,

analysing the paths of travel of each individual over time from the location data
1etrleved and

making physical adjustments to the defined space to reduce delays.
Preferably the method includes the step of comparing data after physical adjustments have been
made to data retrieved before the physical adjustments were made to ascertain the extent of the

improvement.

The term “radio signal” in this document is intended to include electromagnetic (for example
optical) communication signals,

[N
n

DRAWING DESCRIPTION
40
Figures 1-11 are diagrammatic representations of use of the invention in a passenger
terminal environment

Figure 12 is a plan view of an electronic trackmg clip (ETC) according to the
45 invention

Figure 13 is a side elevation of the clip of Figure 12
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Figure 21 is a diagrammatic illustration of the software architecture used
according to the systemof Figure 20 Figure 22 is a di agram show ng
exanpl es wb mnoaBacti on between the network, 25 appli cat ipca/Nzeeven3 and
dat abase server of the systemof Figure 20, and Figure 23 is a di agram of
exenplary data tables relating to the systemof Figures 20 to 22. 30
DESCRI PTI ON OF PREFERRED EMBCDI MENTS The nost preferred enbodi nent
described in this docunent refers to inplenmentation of the invention in an
airport environnent. The invention and disclosure is not intended to be
Lot L0 LTS 0N ARR LERLAAN v bIPod AV B LoRI 0e | rpl ement ed L0 &
number Of ot her industries and environments. vvaf(; of exanpl e, sone of

t hese enviro may include. transportation..term.nals or stations (such
as trai Igglteéﬁggﬂi? seaarﬁé’ggsﬁﬁcéwteé????i%flrtg? Cff‘%?#@lgfu?r i nal s), hotels,

casi Pos , shop7pi ng mall's, entertainnent conplexes, factories, anusenent
parks, Fiévsil? stores, ISsepeispectyeatipne theatiiosof Sigyee fer Metss @thg passenger
restaurants. Another fbedrdingfpassppl i cati on outside 40 encl osed buil di ngs or
areas is vehicle tracking. This can be useful in relation to trucking
conpani Eguredgcunent t r gekdiagraagmehtiedlliustetioarof dedomaiyicgdhvderes . thBycanayt af a
gengpal overview, the &V%Ie@ffbhlﬁciH)da$ﬁﬁgga@’ﬁtdrit¥adkin A06&8i9n PAdNtEminasRbtsh at

fixed 1ocations throughoittwricRAHEyNEhI8E @F Fhef bimguspase connected directly
to a local area network. 45 The access points comunicate with electronic

tracki evicces, referr bt f d enbodi nent as el ectronic
t racki %ggll%i 183 (ETC s)l.S a‘?[ﬁgh%raé%anrapg%grcrgngr%/%?cati on protocol between the

tracki clips and access ints is.Bluetgoth TM. SUBSTI TUTE SHEET (RULE
26) ?\5,\0“;%@11}3 384 PCT/ NP0/ HBFT8IC . ¢ B 861%>ht1’?'%\%1?%c3r¥‘§o|°8‘a§)mﬂé%§ 1%%e%(f¥s e
desi gned to al | ow wi r et€8&liRDHiRtbeinveRiit¥et ween various communi cati on

devi ces, such as nobile phones and desk top notebook conputers. Transfer of
dat a ocldgrs 204 real tiive diggremmatihmidnogyw i pp 67 inpesimmunieatisni Wwith amemben nt
to multi-point 5 connecfscosss, sBbwatgdii® oEMitreddiamiingionhas been designed to
facpbpitate fast secure transm ssions of data (including voice data), even
when t hgggemruni cat i ngisdekhGamnatie iMeraribh B thel Jonevagd arcBitd@hire udddeackoiinpency

of operation of the ragife g}rmgfp%lug;@o is in globally avail able frequency
bands, ensuring conpatibility worldw de. 10 Bl uetooth TM technol ogy al so

provi deﬁﬁ%’@%‘ ver sal b{sl 9 gﬁag%r%megﬂo%&iﬁ _ s NGt Y}R‘grg io p%&w%&? il .nehwork,
interfacés, and a nechani.sm form rrvate 0ck rfrI}ugtos é\bt
connect ed devi ces aV\/ayapplth%tFﬂnfsleﬁve@& aﬁ@t Ee'lsﬁfvreégf&ﬁ@?/fc}?@g, 1§05 <0-40d
designed to gperate in a noisy radio frequenC)( envi ronnment . Further

i nf or neit'BYIS Zdbout  t he BlAyBrBaRPIEXFRRIRNSS GPIGsIelelingiq (e syssm obéestres 20
those skilled in the ai°t220 which the invention relates, for exanple at
www. bl uet oot h. com 15 The network may typically be depl oyed over areas of
aroBthd 250 000 square feet and above. The access points are nounted at

regul arpESCRIPTION OFRRIPPERRER FMBODIMENMSt al | ation to

The most preferred embodiment described in this document refers to implementation of the
invention in an airport environment. The invention and disclosure is not intended to be limited
to this one application. The invention may be implemented in a number of other industries and
environments. By way of example, some of these environments may include transportation
terminals or stations (such as train stations, sea passage terminals, ferry terminals), hotels,
casinos, shopping malls, entertainment complexes, factories, amusement parks, retail stores,
service stations, banks, supermarkets and restaurants, Another field of application outside
40 enclosed buildings or areas is vehicle tracking. This can be useful in relation to trucking
companies, document tracking and courier or delivery services.

|O5]
wn

By way of a general overview, the system utilises a matrix of access points located at fixed
locations throughout a nominated or defined space connected directly to a local area network.

45 The access points communicate with electronic tracking devices, referred to in the preferred
embodiment as electronic tracking clips (ETC’s). The preferred communication protocol
between the tracking clips and access points is Bluetooth TM.
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provi de a conprehensive Bluetooth TM enabl ed network coverage zone. As each
access point is located at a fixed location, it is possible to provide

t racki ng wofoeneassd on for each ETC as it 20 cones into thecronwnéiaat i on
range of 'the access point. Each ETC may conmuni cate extensively with an
access point if desired. For exanple, ©provided the ETC has sufficient
functionality, and the network has an gppropriate gateway, the ETC may be
used to effectively provide an internet, enmail or telephone connection for
a user. 25 The ETC could be provided in the formof a personal digital
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met hod using an approximation algorithmstored in the database to cal cul ate
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the pas3enges |RMbESCREETMEM L. t e?{bxrngeaflit fivd Bede® AlihRANEQ: B1E, hesser
Pregd s§,sk4 687C lﬁ&e[ﬁq Qeags'%&%?c? b tl‘% PRLRURSER h ACochBe B MSIRLN Igbfmts due
passenqo thd "D 1ange o} ealf 0%k pomt 0Fh1s allows very fast calculations of up to thousands of
ETC’s without having to utilise data from a communications connection in order to ascertain the
nearest access point. In the preferred form, if a more accurate indication of the location of the
ETC is required, then a communication connection with the relevant ETC is performed by the
40 access points that are within range, and the “return signal strength indicator” (RSSI) is used to
work out, by process of triangulation, the nearest access point. This typically enables the
position of the ETC to be ascertained to within approximately 3 metres.

The access points are referred to in this document as “remote masters” (RM's). Therefore, once

45 aspecific position for an ETC has been ascertained, the information that may be provided is, for
example:
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retai ned and kept for analysis purposes. The analysis may for exanple be to
i nprove passenger 15 flows through the termnal, or be used for security
pur poses.wWohenefisr e, for exanple, if the approxinate are&CIrmzwoeh3 a
passenger (or staff nmenber) is present is one which they should not

normal ly be in, then the systemcan generate an alert and request a precise
| ocation. From Ilcnow ng the precise loration, the position of the

unaut hori sed i ndividual can be determ ned so that they may be escorted
from the arellGyusbeutitdpopens tashednne@dd tautimoitcimaster mmotee H1B942r s have t he
potential to have over 255 Bluetooth TM enabled ETC s wthin their

cover age ar e€aodafioappr ogifsedogky. a 30 netre radi us. Therefore, the system may
use the 48 bit ED ADDR address register and be able to transmt the

i nf og mat;0 '?nf%ﬁﬁgnc;no Rvides qgé %ﬁ@n PPk %%Eklﬁ éﬁfs@é |a.|ndt1§ pg@ﬁl%"o gb&y}% a%& her
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act i vateestatthee®mbe 61 e teringsliicay raqueshitlei prgcjsadscationt dfethsasaseamnger and thene
passengseuysisally ldoppei ibalpayseaperemdyeshart eheobt@ilreedrcantt. ailn rélaort tocthetlesssmrecise
passengeickihatd pasicngadss ehd)tagherepite e histdrytdfeagdehftmaovasdait baing Qibls ysbem
net wor ketaiNe@Rnk ReptOALLHIEs P@pse8. Mhe RAAINSiS haydat Sxanfl®BR tienRbvd pd@&nger

r eses vatd eNiSyStheim REtRLK o $e Rfs@d’ irded obiQyt ﬂﬁpas&ts worderGbret RS LUPN, i1pMmAaNd
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nunber §8W% Gk agé’s Pl s A Ca&sbes%‘i%mm

Fi gur e '8 Ut‘?‘}’em@i'éeia%coétﬁi Hed© 5%t eseﬁ‘érbt@rpeb%&?%]l ng pass 8. The passenger
theff t akes the boar di ng pass and ETC as shown in Figure 4 before departing
Ff om ¢ Hec Difbek amGesieiT hove Shassnsil BubRGr ot SIS RAORGTNCRdE SO <
t he detvedtin deir emvigeagkorea dlcappeanimstelyr &30 trecttOradinst dheéarecids sgstdmshae ese he
ETC 6 itke AéwhiadiD veDDRheddresmtegistastet baidble itdemnhihi thbenfefGaten bbeéi ng a

W t hi n midgletetegipliomidn@geill ba dédcgibé®fibthet beopnsskihgappliagopiaseesded to

i migration 12, and again the passenger is shown as being within the

detectigp e(e@ﬁiﬂ@ o Qs0bt t‘h@%yﬂ@ﬁrlﬁsatsz?éﬁ%ExeteﬁﬁﬁltaFWﬂgﬁéf\k/oo% dehﬁlﬂéﬂgﬁﬂﬁre@ere@é way
45 of exanp|& lttcper’l p gfrto l??%%:@c? & %éii jlgeéat e}%rﬁé e of the
entertal, eﬂt If?l ? @% rga 'rl% &5 esk hS Iﬁé’gx en%er 1st he

represe Ry i 1 a
O @%@@%&%ﬁ@% B

Fi gure P@SS@&%@%@WP%&Y @irﬁ@dy(:lwe q alﬁ%sh@n aping Reket.tsoppassenger gafewill jglreadiy e
al so albermresent infibe pakineregerivatitiaty stesr s¢tworls Bihsadbeboardingpese®ts rmtedhelata
boar di rigpuh thengdineorebrvaatobnt dysteai netmaflt is proided ¢o tha ewpdsslthgenvdndisnmod a
r espondied .fiiAsostaoming ite Flgune d8ta for giaadehgereideatifi¢gionoaid fiphy iidtedivatidn &
di sy ayraBdsthiocthe FITOWS, atphé@barvd EMe0h r&abd of s pas SERER onahel sfdian sthabhse
menber and the Bluetooth TM ID number for the ETC 6 is associated with that data record. As shown
in Figure 3, the ETC is attached to the paper boarding pass 8. The passenger then takes the
boarding pass and ETC as shown in Figure 4 before departing from the check-in desk. The
shadowed background 10 in Figure 4 represents the detection range for the nearest remote
40 master device, and since the ETC 6 is now active, the remote master will identify the ETC as
being within its detection range.

In Figure 5, the passenger has proceeded to immigration 12, and again the passenger is shown
as being within the detection range 10 of the nearest remote master device. In Figure 6, by way
45  of example, the passenger has now proceeded to a bar, or other entertainment area 14 and the
first boarding call is made. This is represented in Figure 6 by light 16. Another passenger 18
responds to the boarding call and leaves the entertainment area as shown in Figure 7. Turning
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522 in terns of their location relative to a termnal floor plan. It can
al so be seen fromFigure 8 that the system can be depl oyed on a nunber of
di f f erentwbenadzssso that different floor plans nay be shoen/NZo2/enabl e easy
| ocation of stray passengers. The display 20 is typically portrayed to a
termnal staff nenber on a PDA device, The user can use the plan to
orientate himor herself so as to nostgeasily |locate the rel evant
passenger. The relatively precise |location of the passenger 10 is known by
usi ng ansy st Epuro8at s@ond bgardity @dl idesciei Bydthabtme, the BT gull dad; alshelesieaf f
menber thdbabsnggpheakdiiitgistdrgedtad & paneal to the Hoashenfeingd tandatdhths airsraft.
refl ect gdwkert B y@@@f{g@ﬂ held 85 Bpatied. | As khewh an Hgukh® Stafff mpmebers hns
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Tracki nef GRPEs0 LS LT (e Er g S Yﬁgﬁwy et @
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t he 1ETCsiksowgiyppet nktseratocaiibe durdstBs deswibed atrvre hingsegure % dhaustls meargr

r echar g&abslsppponking shipjpkstionTdfehp pamsengupping this ipreffetedinl theppdsted dibplay 20he
form ofn Bighat Ilenlye saff maybdreas nebueddi the byssehgar gad it the yroqaby sf esebrting the

el ectri lssalsencgelnﬁomtd beiangrafe Fuhd1Bd in BRulTQ, sheatRsealstioic RRGv ot thadsenged gate
boar di nlgoap(gg?gse Afcraheck-in, and are renoved when either the boar di ng pass

is seanned at passport control or customs (and then reattached), or at the

boar di ng,, %@Eeﬁ*l wIDREE bk *&%s E}gd gn %egteg ?ét%iﬁgktg\qeﬁp&cé ‘éﬁ% lf@%)vvl ggoﬁlﬁﬁléeglt i g

tracked vi e unlque I evi ce. Is°sca

t he re te _mas ng a scan inquiry, and transmtted back with
t he R ”&C# Hét%s E#.?)the application server. This allows the 35

appl i ca@?lﬁﬁteé‘é"f‘s&%ﬁ R¥MDdi splay the location ID (linked to the RMID) and
henée diESpIRigpenmag Deyéssti on of an individual ETC, or one or nore groups of
ETC s. Bhe Ggpdlectodn Regean inquiry is a different approach to conveti onal
oper at i Midddwak applomtihn Aecking spdiPnécess Kloual | y, access points operate in a
passi veOted@ppaddiiong for Bl uet ooth connections to be initiated by another
BI uetooth device (e.g. a PDA). Instead, the present invention uses the

"Scan | mgs-de Tféégggglgpg (Ffrto detect ETC s as they enter the range of each
access point. ewar e appl i catl on (Whl ch will be descri bed further
be' OW) T t%!e}ﬁ@tfeﬁ &%ﬁﬁm r%n?s h!at tﬁaa‘ﬁe%nﬁéh%e&%{ﬁéo @%Céhlésﬁ{mte

% el?a eaB g sg@g eerﬁ'i]l rlc{:nt 0
i dsehiasee é%i Keterphly prdyied {h thy &
h hrouSho t%é}%wiw dodp w%'? rge?h%l aﬁ%ﬁ ca S ed i
i dep? If @He”e piiaghed drBRsSCRASE Lafr trlﬁaﬁasﬁfétaé &&-ppan qj'@re@ﬁae ™ e%ﬁ’ah%?f‘m a

connectagilipg Patids FRONatesEPerioPNrelhe caesrgend @@B@m@wé) SHEEe (R 6)
gate, where the ETC’s are collected and recycled. ETC’s are tracked via the unlque 1D (48 bit)

of the device. This ID is scanned via the remote masters (RM’s) using a scan inquiry, and
transmitted back with the RM ID via the network to the application server. This allows the
application server to display the location ID (linked to the RM ID) and hence display the
location of an individual ETC, .or one or more groups of ETC’s. The use of a scan inquiry is a
different approach to convetional operation of Bluetooth access points. Usually, access points
operate in a passive mode waiting for Bluetooth connections to be initiated by another
Bluetooth device (e.g. a PDA). Instead, the present invention uses the "Scan Inquiry" function
40  to detect ETC's as they enter the range of each access point.

Lo
wn

The middleware application (which will be described further below) registers each ETC as it
enters and leaves the cover of each remote master via a packet containing the ETC ID being
transmitted back to the middlewar application. The system will send messages and alerts to

45 ETC’s through the middleware application. The middleware application will then identify the
last remote master that detected the ETC, and try and form a connection to the ETC to transmit
the message.
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WO 02/ 103384 PCT/ Nz02/ 00113 -9 Each ETC has a built in clock, and has
stored voice pronpts. As the ETC is programmed at check-in. the current
time, thewbDlozghi3ssi ne, boarding and call tines are all |oadedNzopp@ishe ETC
menory. At the specified tinme, each event will be perfornmed. Therefore,
when the first flight 5 tine expires, the first boarding call wll be nade
to the passenger by the ETC, and the second boarding call will be nade at
the next predetermined time, then finally the last call will be nade.
Therefore, network resources do not need to be consuned in having a renote
nmast er E@stEDC ihah aduflo Mrbidk adnddins|starkd which peasfts. ERG the BIC ey plograamnelinic e
boar di ngegiahd. trﬁé PR fent t1HféWﬁiéeﬂhghtt {¥ing, QREdI8H ah® caY divedbteeall foadesbiiedhe ETCThe
bat t er ymgrlnt) ? ﬁ%gfetgﬁ_&{ figeStch &bﬁ%ﬂlf&r éi‘forﬂn@@stfhél%f&@%ﬁerpﬂle(%ﬁﬁtﬂ@lépus
‘ﬁ

use eft?r £ qu %%da?%ﬁgggﬂw H be g &deot tPfe 1%@ fé}{i COXﬁcgﬁleas@o&}&j' 0
11

|
gre:mrﬁaé ) 1%@ a?eé@a G gﬁ Ff H%’ﬁ in by ?af{a@élmgﬁfﬁne
ETC, t 1 e 0 1 i
An exa ? 3 pRIMMYBICRRYS 1 e‘?’ §t’1‘%¥t ég 40 GF téle%PnBBWﬁNbo call Jmesq 20

Green L ¢wea§h18@@t1@nwsavad@hl©1fadeémd 1 Aert state 2 Red LED flashl ng pl us
audi® alert 2 25 Alert state 3 Red and green LED on plus audio alert 3

Al ert sTlat batterAude ofadeeht ERC is Mffisentefor i arleast diSokayrs tdfesmtiati@urst gsenbgiotse

pr e- pr agtlanpegd is tealiredlg advant age of the internal clock, or can be
selectively activated by the, system This allows the alerts to be

gener atiggk GMEHocIMEETMSrFbe bi$ a@diB apefn &MSE 81D %I%bxyﬁbt@vfalepa kigkDERR Hihe

| asis Ui e Rt Y%K eWEEDd@ eedradply, dNeddt Eb' shdl 1 EBDEE frfdBeon each

pr edet [;ng mﬁhs %%?ESH?G I\Ae%t@ ? ya T BeRioYrdRd 10

avarle /; 0 l“t{a?es 0 ‘%ﬁ e oS $eired torm as a
snal | rch?%(‘f"té ThB o & (PS 9% aI so preferably | i ght wei ght and dur abl e.

Turni ng to Figures 12 to 17, the nost preferred formof ETC will be

descri bdl§rtsta4®l From Fi gures 12 and 13 it can be seen that the ETC, which is
geng? al Gxeen &) Berbing 805 ausésaletid arnms 32 and 34. The arnms are connected to
each other at one end by a hinge elenent 36. At the other end of each arm
are nmembertstdde 8, whi ch nay be sel ectively magnetically coupled to each

ot her. R&el PDrigehid pheyube gaostructed froma single piece of material,
such as a suitable 45 resilient plastics material which is bonded to each

of the ALABtdyunitary piece of material has
Red and green LED on plus audio alert 3

Alert state 4
Audio alert 4.

As mentioned above, these alerts may be pre-programmed, taking advantage of the internal
clock, or can be selectively activated by the system. This allows the alerts to be generated even
when the ETC is out of system range. The clock stores the last time the network was detected,
and if this is greater than a predetermined time, the passenger is alerted.

LJ
Ut

The ETC may be provided in a variety of different physical forms, but the most preferred form
has a small form factor. The device is also preferably lightweight and durable.

Turning to Figures 12 to 17, the most preferred form of ETC will be described.
40
From Figures 12 and 13 it can be seen that the ETC, which is generally referenced 30, has two
arms 32 and 34. The arms are connected to each other at one end by a hinge element 36, At the
other end of each arm are members 38, which may be selectively magnetically coupled to each
other. The hinge 36 may be constructed from a single piece of material, such as a suitable
45  resilient plastics material which is bonded to each of the arms. A unitary piece of material has
the advantage that it is easily made as a moulded one piece item, and only needs to be
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t he advantage that it is easily nmade as a noul ded one piece item and only
needs to be SUBSTI TUTE SHEET (RULE 26) WD 02/103384 PCT/ Nz02/00113 - 10
suf fici enwby2fib3g4 ble to allow the arns to open over rel alPCTsNzAp2/00m8| angl e
to accommodate or renove the slimpaper or plastics boarding pass. The
coupl ed nenbers 38 may be coupl ed when the clip is attached to a boarding
pass by 5 passing a current through the-nenbers 38. This effectively | ocks
menbers 38 together, and the bond is sufficiently strong that the clip can
onl y besutrentbdfléxibi tohdlobotedirmg tpagsn byer @isitvelyysnmgl tipde pagsconimodatd sr
vay, anymoaépersliigpaet br lasdspostiaid shshe noticeabl e. The construction has

t he advantage that the ar m; each frictionally engage with the boarding 10
pass byryd E§HGeOhehiterd 5GRL c%&%@& SvIRNGRIRMBNG RhchdaCtods MaRihehiles

st des of atsttﬁ% %aéem %fﬁ‘ }94 embB8 ROATH caaﬁg lbtflé%ltémﬂae?s @Qtog@ traat or
altere ﬁ %t e & ﬁ mbied fo(t:‘r{’r%llerl é’ss by

ttach ”%t %
attachedl @Séslnhﬁwty &n%t’ﬂwpfttnw ar@ms%ﬁ&idseﬁlﬁ? gh themto

di sengage the magneti ¢ coupling t he boardjng pass nmay be u %e |n the
usual WHJE BRISHAYIaks g AdvBagdTat He 255 gch Hakenalicengage pihse hoprmz

Fi gl e 35 ba yrieernfLiED (4t snd sgcyre erigEgmgnt arfethpre@mis@r@detthﬁrwgftfe f ahanras.
The LED teréfare thelioaatio pasdtsetas nothiegtreyed oriadtetsidantaoy ey ipass didhelelip, (et e.

t he pas@enrgprmaing tightlgurnacied, tot the paxd efmalis swayf aten dfie thye 14 onervedr(hy 34de can
be seemt@bknéhi seHbews3s hevapeni Agtabler curdhit thaesedpeakgth 4dm Thelibalihes itles 46

are ShQ‘A@gdeﬂc‘é@@hﬁ ),QHd Bbe[‘r@mg"ﬂa&é"x%!ﬁbe Q8 iRakd @RM] Wy §@%ab§én%&%aﬂisﬁhe it
h%bealﬁpg{em ated’that a single battery may be provided igure 14
the

| uetooth TM CPU and antenna 48 is shown in dashed outli ne. 25 FI gur es

15 and rOV|de |ve Vi u ovi d di ff
angl es, &%8 Eateelé 11??}%%% %1186%1 %Qéﬁn%\oee({'gg@u "*Péf%ﬁ%d‘ ltl%j ve “in
Fi guresTTZ s e §’uB’?’eH YRy that He; ad%r"é“@? to It pape Fé’ee ﬁsg%hge t ®ehed
to a bodedend Pasxtanal sypfagsehithetever am Hecas ke seep ead s ﬁtw% £ RENng Y
f ol EOwi thgsice tltﬂ4es +QdBm 10 rret re range CPU - Hyperstone, ARM processor
35 2.4 GHz onboard antenna Chi pset CSR BCO1 | negabyte flash chip Opti onal
8 negabliechBRriRAM ehd ghoifrom dwhek odtdina) Alfasgh OARDBattdry s 400080 ¢&M arm, it
Rechar geidlbleeappadcieed/thaSpeiakRrbattery may be provided. In Figure 14, the Bluetooth TM CPU
and antenna 48 is shown in dashed outline.
25 '
Figures 15 and 16 provide perspective views of two units provided at different angles, so that a
clearer depiction of the features referred to above in Figures 12 to 14 is provided.

[n Figure 17, an ETC device is shown attached to a boarding pass 8.
Each ETC, in the preferred form, includes the following features:

+0OdBm 10 metre range
CPU - Hyperstone, ARM processor
2.4 GHz onboard antenna
Chipset CSR BC01
1 megabyte flash chip
Optional 8 megabyte SD RAM chip (for voice data)
Fast UART chip
40 OSC120
Rechargeable battery
Speaker
Synchronised ETC clock to issue boarding prompts automatically
3.3 volt DC power.

(8]
wh

As discussed above, the ETC device can be provided in a number of different forms. One
particular form may be a PDA (personal digital assistant). If this option is followed, then the
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Synchroni sed ETC clock to i ssue boarding pronpts automatically 3.3 volt DC
power. 45 As di scussed above, the ETC device can be provided in a nunber of
di fferentwbornei3sOne particular formmay be a PDA (per somall/Nfiogbeas
assistant). If this option is followed, then the SUBSTITUTE SHEET ( RULE
26) WD 02/103384 PCT/ Nz02/00113 -11 PDA is used to enul ate a boarding
pass, and can carry all the data norm_allty i ncluded with boarding pass, but
further including the advantages of an LCD screen of a reasonable size for
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be prowdrd. mANuExa arp;loﬁm@émau Ryal MY i&Scd SichheWhodiReHealT M drieatd dndeR the
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r eqei r edessddes. ENG2idoks destce neecefemblyap@nvtrhé ffomn m lsiewyn whichFingurtesretiarged 17,
but coulithdunghygadl blecsical dodtact bong raiirehown in Figure 19 with a suitable
physical clip to allow the device to be attached to the 25 paper or

pl asti crHeq*ﬂf@i UB& RASSed ke e syt B it €2 1917 afit abhignnaddive sdambce
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connump@a‘tlﬂwpnambaswrf@é&baﬁb to thesyeamesuchiqe anﬁvlétmwl@dﬁensenéﬁfﬂbpardiﬁé Cé’rc s are
showh generally referenced 30, and a staff control unit in the formof a
PDA, adiudhisguese Bigowe?0,im mhsamfrfatie nceahe Tdativi, renessnicdlonedndot dekify
comMunisg&tmadt thatih&niidn & s EhdEECCSs atshoiint geflrall9 r@rkd \36) ynd a staff
COMMUNIcGAL@ unit in the form of a PDA, as discussed above, is shown referenced 70. Wireless
Bluetooth TM communication paths 72 allow the ETC’s and unit 70 to selectively communicate
35  with one or more of the matrix of remote masters 74. The remote masters 74 are, in tumn,
connected to local area network (LAN) switches/hubs 76. These are in turn connected to
application and database servers 78, Finally, an ETC dispenser 80, and collector 82 are also
connected into the network. The network connection between the remote masters 74 and the
switches/hubs 76 is preferably a physical wired connection, as is the connection between the
40 switches/hubs 76 and the application and database servers and the dispensers and collectors,
However, these connections may also be wireless connections. The LAN connection between
the application and database servers, and between the application and database servers and the
collectors and dispensers is preferably 10BaseT/100BaseT.

45  Each remote master is equipped with an embedded Bluetooth TM chipset solution combined

with RAM for running the routing and messaging application. The RM scans a coverage radius
of approximately 30 metres and reports any change in the state of ETC’s. Any change of state
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Finally, an ETC di spenser 80, and collector 82 are also connected into the
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ETC s. Therefore, there is a matrix of s that provides a seanl ess area
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i nventigon uses the BR_Al Elt addres allowing a virtually limtless
nunber Ofe QeI EquGTRNE P‘h%ac & a5 a0 Cl“ﬁ%' polling rate of devices is
optim sed to nmaxi m se performance. In the preferred enbodi nent, a six to
t en2@econttiByplower.S0useit rahge t here is significant comunication wth a
nunber MbinEpPCwdeviecessisithéd n t he coverage area, this cycle nay need to be
| onger .CdibmbachteRM sl Po@HTEd (@s! seat@uet @isg device wi th mai ns power
connectwqmqa'}m@grgf or, the RMs can be nounted at any conveni ent |ocation

Wi thin @bl@‘t’é Lgiag O%p@S@glﬁfboﬂTM Reletermnal . The technical requirenents
for,each, ?rﬁt?n + 20dBm power, 30 netre range Mains power

t ETC d tt t hub WLAN
\s/;/gter fﬂc gﬁﬁ%‘% s ?E’f&?hm nodss 25 Packet routing
funct i “t (f\ll1 c cplrc?cgﬁsoir(gf e‘iﬂ%arl LAN/ wi r el ess system

CPU- Hy ! Oﬂ’ﬁl\ﬂl T0€essor or equivalent 2.4 GHz onboard antenna

Chi g)setC PRI BEBL BCOI
2 X 1 megabyte flash chip

8 megabyte SD RAM chip
Fast UART Chip
OSC 120.

(OS]
n

From Figure 20 it is apparent that the network connections are made in such a way that should a
remote master fail, the network has a “self-healing” capability in that communication can still
occur-using adjacent remote master devices. Therefore the required communication, location
and tracking facilities are still provided. Furthermore, the communication range can be
extended i.e. by use of the Bluetooth TM technology and ETC that is outside the main terminal
40  which is being covered can communicate with the remote master via another ETC device if
necessary. In this way, communication can be provided to a queue of passengers that extends
into a region which is not intended to be ordinarily covered by the system.

Although not shown in Figure 20, specific sensors may be provided on the network which act as
45  “kiosks™. These have a sensor which allows an ETC to establish communication with the
network when the ETC is within a close range of the kiosk, for example one metre. In this way,
a passenger with an ETC can approach the kiosk, and the kiosk will be able to identify
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network_when the ETC.is within a close range of the kiosk, for exanple one
metre. ERCEHpreng@beviee passenger with an ETC can approach the kiosk, and
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com‘rum ca net wor or pOSSI y With other information sources

such a he | rnet I stens. ..ET vice, 1

di spensg‘rue%lé’\} e%ﬁeaﬁﬁaf% E % %U@ah%% {;Eﬁf‘ 3 Hagel thiige zf%TEht;?
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are2{n lstaqroag@nu Whemé cdo e @eckecrhe byttbe alepskde wperatqsrad erapitgd t%@ﬁwﬂﬁ%&era
magazi nehe( deviceshavamdvides thh niagnpiy soupding yo cahdeetthedtlip o thet hrarding basstmoay B2
and tr@aosided hephrt of thbdisgeispe s es a Sepasse tnit pn chel dbeclairsdgghl y of ETC s. The
di spenser itself is 15 preferably permanantely nmounted at a check-in desk.
When annFeT@sie%séleaw fRGhdek Reclh &l @ng@tm@e%&@htmbs%nwﬁelrhﬁﬂ tHeOcak d @DEFBE ehéh

| oaded ©REO 1t g, KIC Y sy 488 i 9tl5’elﬂg§asgfgrnbéf s RYichiBepstsshepser

over t et V\fo( connec I on gromt e sygﬁem dat abase. Wen the data has
been downl oaded t he di spenser provides the relevant ETC 20 in a position
wher e i@ q lEﬁ@\\/\ked fﬁ bc\f #he check-in operator and presented to the
passengelS R HEECER A" Bt%vi des the magnetic coupling to connect the
clip to the boarding ss may be rovided as part of the dispenser, or as
a sépar® a@@mmweasde%&?ﬁgarthg@r@cmge ketoqthel Misgp@hiser al so includes a close
range Biepseiotsedh tonvrd EASOID sl relvadnionmaiien badko ppplicetiehsery® ETC. In this
way, tHhHédagazsteeimsicse andtipde BTC, nderomingaabl¢ Bithdi (g calbsiigndevicompgaziiecul ar
passendaduction charging capability to recharge ETC when in magazine.

35 ETC Collection Device

The collection device 82 (refer Figure 20) is used to collect ETC’s at system exit points, A
typical exit point is a boarding gate just prior to the passenger boarding an aircraft. The
collector is a desk mounted device which has a collection feeding slot for feeding collected
40 ETC's into a storage magazine. As described above in connection with the dispenser, the
magazine is one that can be removed and physically transported back to the dispenser devices.
In the preferred form, the collector 82 includes a method of cleaning and disinfecting ETC’s for
hygiene purposes. In the preferred form, this includes use of ultra bright UV light, and may be
augmented by having the ETC’s constructed from a plastics material that resists bacteria
45 growth. However, cleaning agents or brushes may also be provided.
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be achieved by formng a communication connection with each RM Then, a

triangul ation algorithmis _used based on
30 7 Middleware Application and Example of Process Flow

Referring to figure 21, the Client application layer 80 interfaces with DLL/API library layer 84
via one or more appropriate interfaces 82.

The library "middleware" layer 84 contains non-database specific code that updates or performs
data functions using shared libraries; for example there may be a Flight Programming Object .
that requires updating based on changing flight times or destinations. The update information
can be obtained from one or more third party sources 86 such as an airline database. The
functions are preferably easily accessible, so third parties 86 can provide the necessary data
40  and/or maintain the libraries. If a RM fails to deliver a message due to an ETC moving or not
responding, the message will be sent back to the midleware application until a RM registers the
ETC again. '

(U8
wh

This middleware layer handles all traffic to and from the RM's/ETC's and the application 8§0 and

45 application database 94. By utilising messaging/tracking protocols it allows the application 80
to generate and receive messages and notifications from RM's and ETC's, Tracking information
is transmitted to the database 94,
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The perfowomaaes3sd the network is then nmaximsed for tra®kiTnNzokyo113

m nim sing the nunber of connections required. 30 M ddl eware Application
and Exanpl e of Process Flow Referring to figure 21, the Cient application
| ayer 80 interfaces with DLL/API |ibrany _|ayer 84 via one or nore
appropriate interfaces 82. 35 The library "m ddl eware" |ayer 84 contains
non- dat abase specific code that updat es or perforns data functions using

shared AjRIRGIESabAkOCEXARIS (O1R5E) NBY: € afd TOPAP 1aP60mr 2186 déDbEGen
t hat retﬂ%']ygfﬁ w@#&ame%ggsgsbq%e% ng phttled9b rid m%ﬁ@ﬁﬁt@mm% ggThe

update in Fon  can ne om one or hird party sources 86

such_as_an ai.rl abas The functl ons refera

accedsi BLgio0 CC{‘W i BAPERS 8 i Hin ol RSB an wERE S b daver
mai nt al???‘hVéa {ustopth Betwerk PRoeiplflayqr g8t o del i ver a message due to an ETC
nmoving or not responding, the nmessage will be sent back to the midleware
appl i catwreimauimn figuee RM eegphometie afhe/steETOPsticn. is TRvaraedid] Eigapeiwoa ef00,
handl esapglitatianafdriver 102 and datdmse vervRM 194 FIE shoamd dinbernapgiceldat | Bfithen thmd
45 appl iecadikon readabasterIzl. is BYowh itbdegtien gvithes baly i7hgd hardeld dayiqer @, deo B G's

al I ows 3thanépplsheddet 8 80 to generate and recei ve nessages and
notifications fromRMs and ETC s. Tracking information is transmtted to

the dat-ghage, 4o WBRLE ThiikdSHERIK ﬁl@laéé@ Wy ]sggi%@‘lm?@{yl\'%&l@ 1108, -
15 An &%ﬁo%%ﬁ@é%? ﬁstgﬁ?émqﬁtﬂayl %r%oés %]rﬂiyt?nt g%mﬁ@gw&cﬁ?! P layer 92 are

pr o %; et wee i brar er and t ase layer 94. Third

par J connect t y th.c | i ces
6 can_ BoTHInL wf%efw%?ﬁ%ﬂ“%{f%w et %iggaq‘fh@ ‘@ﬁz@é Py dal%d%%
vi a Bl USPHELR NEREBIR TPHMEhE ydralk Qon"?‘ €81g; %‘g@é ’aanélc

of systigpwhendLitdn deglcﬁ|7|0usThea@?é@basqﬁ%VEﬁ@t%r%r 110¢ REFTHAR %C? é?
102 anchrdait alot e theegaie prea04This ecsshipima dinabealhnegd @auq:s;/ (Prpeshilp fonehat ¢grd.

net r kProeess dnivtpdaceash ehe Bk igmeshavihtheotmtih v rewprdhd amberthy 438k gprpeash elaths.

devi ce RémottwnaskET@4sdeli3brs tho@age chiqagens ETB0234bbeandppldcents dre weponse from

i ncl ude@e@"it@g\kesqugs@maoager 106, shared nenory segnent 108, Bl uetooth
request listener 110, task processes 1-n, and transaction server 112. 15

The exesplacy pr %%Eﬁé $hARhehOst BT vghé gty &o@l?erl%%opsﬂié bpddrtd BRAtINGG4fbr&ei Ng
paged %Oda% eh S1326.'5 nP?ocggst ?pé'ﬁt% 'chﬂsgﬁa?x 343 o%assen onggRecked

C

in car

dat abas /'S %13%%18 &s&a &%[caar 1 %Gg sense (f he(:)t{)vrc][) &8a gc‘l’jg}gt T r-g est

e gat b T LR oS B SoERER QP frd P BRTENT 68 %s*iePn’) for

that card, 20 Process 1 is placed in the task queue and the statu

recor deld figde R3¢ e relagRushin beisiecs vatoes tablre phlatahasst KK (Fgurfef s ustu}%@dpage

r eqd@st Thus thme ig 28458 ém:@twm tabbe &4V ediichnis relatgsloieste sesemioceting Bifler Kguekhe

| i st endocdtibd. talile asegs 13catehndiDEstot vrivoy paenof the fENGyI8T@EEd o bermov ks bS(éh%or

The updgted. | Teakthan locitish eibdrelates each Bluetooth sensor (from sensor table 144) with the
location ID for that sensor.

(8
w

The sensor table 144 is also related to a sensor type table 146 which identifies the type of each
SEensor.

An objects table 148 and related object authorisation table 150 are also provided. The objects
‘table is also related to a card (i.e. ETC) table 152 which is in turn related to a card movement

40 table (i.e. recording card movement in relation to sensors over time) 154, a card history table
156, and a Flight table 158.

Other Applications
45  The system may also be interfaced to or be implemented as a security system. This can be

connected to various existing proximity and motion detection means. The wireless technology
can also be coupled with a global positioning system. This provides a large area coverage
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25 in database 104 at step 126, Process 3 relates to issuance of ETC 34567
to passenger 89089. The di spenser issues the card, which is sensed by the
network awoopassed to the BT request |istener, and the daCcabhgseostidres the
assignment of card 34567 to passenger 89089 at step 128. In figure 23, the,
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35 commiunication systems needed for the tracking of staff, the tracking of guests, messaging and
casino punter tracking, Combined with the specialist functionally for a casino the cruise ship
market provides a similar market as for other areas in the entertainment industry, such as hotels
and theme parks.

40  In another application the wireless technology can also be combined with security operations.
Security operations can be within any industry such as the entertainment industry or it can be at
airports as well, It can be possible to dynamically change machines to prevent cheating on one
particular machine therefore the security it can provide an area of no go areas for non staff
members.

Security is an increasingly important issue, especially in the airport context. The present
invention allows a number of new security options. ‘
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passengers such as children also can_he_tracked so that you mninmse the
time spent in trying to |ocate people and al so who nay have washed
overboard. The loyalty cards as nentioned with the casinos can al so be used
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35
This invention may also broadly be said to consist on the parts, elements and features referred to
or indicated in the specification of the application individually or collectively and any or all
combinations of any two or more of the parts, elements or features and where specific interges
are mentioned herein which have known equivalents such equivalents are deemed to be
40 incorporated herein as if individually set forth.
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level 1 - if access to only 1 level is authorised. The system may al so
interface to a Bionetric 20 systemto verify person and pass match for
added secwpioesmo33seri fying Bionmetric security infornmati onPoINZOEBGASt af f
security information provides an additional |ayer of security. Security
surveillance after staff/personnel have past through a security door can
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A passenger tlexpcl‘%tlexri' systemas clarne erein the passenger

| ocation nEans ar@é t1’urther adapted to | ocate the position of a transponder
devi ce dependent on 0 the strength of the transponder signal received by
one_or -hor e OfPFHBSET ALV FEHCHEA g@’ér}eds?n ﬁ\f s]se‘ﬁg%iaml aﬁqsﬁr?ggﬂlgqcéﬁ?rés
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6. A passenger location system as claimed in claim 1, wherein the transponder includes
visual or audible means to alert a passenger of a relevant event.

7. A passenger location system as claimed in claim 1, wherein the transponder includes a
“memory, and the memory contains identification information relating to the passenger,
information relating to the passengers schedule departure time, and at least one
predetermined boarding call time.

40
8. A passenger location system as claimed in claim 1, wherein the transponder has clip
means to clip the transponder device to a passenger boarding pass.
9. A passenger location system as claimed in claim 1, wherein the transponder device
45 includes active response means to allow the passenger to actively communicate with the
system.
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25 4. A passenger |ocation systemas clainmed in claim1, wherein the

| ocation neans cease to record | ocation of the device once the device is at
a predet ewpiop@as3Bocati on such as a termnal exit. 5 A paesaxmenolidcati on
systemas clained in claim1l, wherein the passenger |ocation 30 neans
begin | ocating one or nore transponders when those one or nore transponders
are present at a predetermned locatign-in the termnal facility, such as
a check-in counter. 6. A passenger |ocation systemas clained in claiml,
wher ei nl(t he AnpnsypdfickeureioncombimstionvoSieaureardieitdedheeimeans to alert a
passenger of a relevant event. 35 7. A passenger |ocation system as cl ai ned
in claiml, wherein the transponder includes a nenory, and the nenory
contains identification information relating to the passenger, information
relating to the passengers schedul e departure tinme, and at |east one
predeterm ned boarding call tinme. 40 8. A passenger |ocation system as
claimed in claim1l, wherein the transponder has clip neans to clip the
transponder device to a passenger boardi ng pass. 9. A passenger |ocation
systemas clained in claim1, wherein the transponder device 45 includes
active response neans to allow the passenger to actively communicate with
the system SUBSTITUTE SHEET (RULE 26) WO 02/103384 PCT/ Nz02/00113 -19
10. Any novel feature or conbination of features disclosed herein.

SUBSTI TUTE SHEET (RULE 26)

SUBSTITUTE SHEET (RULE 26)



