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DESCRIPTION OF THE INVENTION

' Field of the Invention

The present invention relates to systems and metheds for event driven

baggage management.

Backaround of the Invention

Lost or mishandled baggage is an obvious concern for fravelers and
transportation eniities aliké. Presently, baggage is recognize'd as lost or
misdirected when a traveler attempts to pick up their baggage at the end of a
trip and realizes that the bag is not there. The traveler must then find the
appropriate baggage agent, sometimes wait in long lines, and report the bag
as miésing. Generally, the transportation carrier is first alerted that a bag has
been lost when the traveler reports that the particular bag did not arrive along
with other bags from the same flight. Following this, an attempt is made to
find the bag with little or no information about its whereabouts. The process
generally involves attempting to match reports of lost baggage with reports of

baggage that has not been claimed. For instance, in one city, a traveler may
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having a bag on-hand that has not been claimed by its owner. Eventually, it
may be recognized that the missing bag and the on-hand bag are the same.
Though the bag may eventually be reunited with the traveler, the process
can be extremely time consuming for both the traveler and the

transportation carrier.

Therefore, there exists a need for systems and methods that are able
to recognize that a bag has been lost or misdirected much earlier and fo notify
both carriers and travelers of the location of a particular bag at any time to

minimize the inconvenience related to lost or misdirected baggage.

SUMMARY OF THE INVENTION

In accordance with the first aspect of the present invention, there is
provided a method for managing objects comprising: associating a tag with an
object; providing at least a first and second reader, wherein each reader is
capable of detecting the tag; determining a location status of the objéct based
on whether or not the tag is detected by a reader other than the first reader
within a predefined period of time; and performing a tracer routine to locate the
object if the tag is not detected by a reader other than the first reader within a

predefined period of time.

Also disclosed is a method for managing objects comprising:

associating a tag with a traveler; associating the tag with an object;
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event driven baggage managenent are disclosed. Readers (12) are used to
detect and nonitor the location of tags (10) attached to baggage (11) as
t he baggage noves fromthe point at which a travel er drops of$Mmapheoosbaggage
at the origin (14) of a trip to the point at which the travel er picks up

t he baggage at a destination |location (15). Methods and systens that are
capabl e of detecting when a bag has begp | ost or m sdirected and searching
for the lost or msdirected bag are al $o O di sclosed. Notification nmay be
sent directly to a traveler or the carrier when specified baggage events

occur. Additionally, st.e and net hods for copmuni catin destination
of “an’ obj echroveieg % pRFELE B 1eBHsrCaear BT dofBoly 16 joundeBrit Maand! or
(83) are also, disclosed. WD 02/077925 PCTI USO2/ 08838 ,

which readers among the plurality of readers the object is expected to

pass; predicting a time for the object to travel to each one of such reader;

determining, at the predicted time, whether the tag has been detected by a

reader; sending a message to the traveler indicating a location status of the

object; and sending a message to a transportation carrier indicating a

location status of the object.

According to a second aspect of the present invention, there is
provided a system for managing objects comprising: a tag associated with an
object; at least a first and second reader capable of detecting the tag, wherein
the first and second readers are located along a travel path of the object; and
a server adapted to determine a location status of the object based on
whether or not the tag is detected by a reader other than the first reader
within a predefined period of time, wherein the server is capable of
performing a tracer routine to locate the object if the tag is not detected by a

reader other than the first reader within a predefined period of fime.

According to a third aspect of the present invention, there is provided a
method for tracking the status of an object, comprising: registering travel
information associated with a traveler in a central database, wherein the
travel information is associated with an identification tag attached to an
object that is associated with the traveler; monitoring the location of the

object by detecting when the identification tag passes by one or more
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M ssi ng whida#stighersPthResng of Ynoreagrigporde Within' £ pesdeteMaimed indodrstmfon- hand
t hat. has not been clained by its owner. Eventually, it

time, wherein the locating process includes: sending a notification message

to the traveler indicating the status of the object's location; and sending a

notification message to a transportation agent terminal indicating the status of

‘the object's location.

* According fo a fourth aspect of the present invention, there is provided
a system for managing the tracking of baggage, comprising: a travel industry
site, comprising: one or more checkpoints located between an origination
location where one or more objects are accepted from a traveler, and a
destination location where the one or more objects acéepted from the
travelers are intended to be directed to, wherein the one or more
checkpoints, origination location and destination location include identification
tag detectors for detecting when a identification tag attached to the one or
more objects is located within a predetermined distance of the respective
detector; a central server including a central database for storing:
registration information associated with the traveler and the identification tag
attached to the one or more objects, and location information associated

with each checkpoint; wherein each of the one or more checkpoints are




may be recogni zed that the m ssing bag and the on-hand bag are the sane.
Though the bag may eventually be reunited with the traveler, the process
can be extrenely tinme consunmng for both the traveler and the
transportation carrier. Therefore, there exists a need for systens and

met hods that are able to recognize that a bag has been | ost9eayneesdi rect ed
much earlier and to notify both carriers and travelers of the | ocation of
a particular bag at any tinme to mnimze the inconvenience related to | ost
or m sdirected baggage. SUWARY OF THE4I NVENTI ON I n accordance with the
first aspect of the present invention, “®here is provided a method for
managi ng obj ects conprising: associating a tag wwth an object; providing
at least a first and second reader, erein each reader js , capable of

et ecti ng. t RS T BTG I oTaBleh o e caararsaner tohuiebaduta” on
whet her or not the tag is detected by a reader other than the first reader
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| ocate the object if the tag is not detected by a reader other than the
first readddenlifi¢ationa tagrwitbin reeconedetermiotdt disdange sof @i detatimd tag a

met hod for managi ng objects conprising: associating a tag with a traveler;
associ at i ngldtbetot, andvivhbredn tiod jcentral Servay inliiés 3 lpratng brapeasphbiemlbti ty of
readers capabl e of detecting the tag; determ ning which readers anong the
plurality ofetemaingssthbh@nebbfehe ichee¥panbrsl checkpsints dBr 86t dkidt® theti me for
the object to travel to each one of such reader; determning, at the
predi ct ed thmBs Wk JRAS : fieh ding a
nmessage toléﬁg'fkcmwwﬁﬁﬁiigﬁ ng 2)9 %@gﬂﬁ%ﬁﬁg g?@é“@fer%'ﬁgﬂgé%ﬁ’ag@p ; and

sending a TrEe88 cldes 58RERRRG A 1A Sibfils hiBSGEE tRdk fhaitAcalhgn Status

of the obj
status of the location of the one or more objects, and generating a travel

industry message that indicates the status of the location of the one or more

objects including the last checkpoint the identification tag was detected.




According to a second aspect of the present invention, there is provided a
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at least a first and second reader capable of detecting the t 5 %}@grei n
‘the first and second readers are |ocated.along a travel path © ¥ obj ect ;
‘and a server adapted to determ ne a Iocgti on status of the object based on
whet her or not the tag is detected by a reader other than the first reader
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- provided a nethod for tracking the status of an object, conprising:
regi st er i ng 9EPGUYON.OFmary.Re lesined bydiractioe of the iaventionel er in a central
-dat abase, wherein the travel information is associated with an
i dentification tddesdeearhpeanying drawingsewhichhare ih&oﬁﬁﬁ@fébﬁh%d"bﬁﬁbtﬁﬂ%
en the

traveler; nonitoring the | ocation of the object by detecting

i denti fi cat hopattaef pis epelificatish, OflluSRAR LciRRAs %fcﬂgfﬁc}ﬁﬂg%,ﬂ{aﬁme'a%%at'ed

between an origin |ocation where the object | opped

travel er, apghethéionith payd | t] [ ohj.ect is .. ]oaded onto a

t ransport at ifbgqn vehi cl g?é gﬁﬁzr@%@b%%&ﬁ\éw%xﬁ@i’gﬁ?%ﬁ} 'B?'B’@@s‘g thﬁg}’r’enﬂoeent ral
server recognizeg ithat,.the  locatjgn. ta s ,not passed through at | east
one of the one oﬁ ltrsrggebécl"i'ggﬁﬁg?‘?d g‘%?‘ﬁhgﬁﬁ fareaning genaeal desstiptioniandt i ne,
wherein the,l Ofcﬂti g%arocess i ncl udes: sending a notification nmessage to
(the travel ehe iRlpW glaled deserintioronre exemplase and expleatzitony, ordy dngeqdi ng a
notification nessacgig to a transportation agent termnal indicating the
status of nolgesjciive of theybwention, akcclaintiédig to a fourth aspect of the

present invention, there is provided a systemfor managing the tracking of
baggage, conprising: a travel industry '

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a baggage management system

according to the present invention.

Figure 2 is a flow diagram of a process of registering a tag at an on-line

website according to the present invention.

Figure 3 shows an arrangement of readers along an exemplary

Pagas

expected travel path of a bag and the process of monitoring the location of a
bag and tag according to the present invention.
Figure 4a is a flow diagram of a simplified .process of dete-rmi'ning a
location status of an object, such as a bag, according to the present invention.
Figure 4b is a flow diagram of a process of determining a location

status of a bag according to the present invention.

Figure 5 is a flow diagram of a baggage fracer routine according io the

present invention.




site, conprising: one or nore checkpoints | ocated between an origination

| ocati on_where one or nore objects are accepted froma trﬂgﬁkﬁﬁﬂmﬁ a
desti nat MAMETEE on where the one or nore obj ects acceptée n15 g
travelers are intended to be directed to, wherein the one or 23
checkpoints, origination |ocation and destination |ocation include

i dentification tag detectors for detecting when a identification tag
attached to the one or nore objects is |located within a predeterm ned

di stance of the rEgueebiigea bttakedingream dlustratinginadificateon dheal pasisagger andt r al
dat abase for storing: registration information associated with the

travel er andedd3gr bﬂﬁ@ﬂefclﬂé%tbégbapgaﬁveﬂt he&dtamg 10 the@resentdivertion, obj ect s,

and |l ocation Information assocl a wi th each checkpoint; wherein each of
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information to the ntr erver 10or stora nto e centr ase
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when th tive kpoi nt .detects the .identification t i thi )
or cdet or m nedkABEIIES OGCRtRA TR O RdprorbeSoane pERe TR ho cent ral

server initiates a locating process when it determ nes that ong of the one

“or nore checkpoi nFiguie Srahovee diacet ratinedised; initea exampiegh WL A- a

predeterm ned anmount of tinme, wherein the |ocating process includes
generating a travFigare Qtshovs aestifigeionmbcesslused sthehexarsplatal §igifretthe

| ocation of the one or nore objects, and generating a travel industry
nmessage that indicates the status of the | ocation of the one or nore

obj ects including the | ast checkpoint the identification tag was detected.
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advant ages of the inventi
Reference will now be made in detail to the present embodiments of

the invention, examples of which are iilustrated in the accompanying

~ drawings. Wherever possible, the same reference numbers will be used

throughout the drawings to refer to the same. or like components or
processes.

| The present invention is a system and method for event driven

baggage management. Figure 1 is a block diagram of the arrangement of the

(' components and processes of the present invention. The system comprises a

baggage tag 10 affixed to or part ofé bag 11, two or more readers 12, linked
to a central server 20, capable of detecting the presence and identity of the
baggage tag 10 as it travels along a path 13. The ability of the readers 12 to
detect, identify and report the location a baggage tag 10 to the central server
- 20 facilitates many of the features of the present invenﬁon. The central server
20 has the ability to communicate with a Baggage Management System
(BMS) 21 that isrlinked to various transportation enfities 22. The central

server 20 can also receive tag registration 23 information, travel reservation




part in the description which follows, and in part will be obvious fromthe

descri pt\jvarbzmg,;gzgrgay be | earned by practice of the invent iP(E.H,{U ];%8838
acconpanyl ng draw ngs, which are incorporated in and consti

art of
this specification, illustrate enbodi ments of the invention a @aygoé)get her
wi th the description, serve to explain the principles of the invention. It
Is to be understood that both the foregoing general description and the
followi ng detailed description are exenplary and expl anatory only and are
not restric@Avénformeatien,i mndnsesd, baggagai stetus BRItIAFalEISCRS PUrayOto TRIE
DRAW NGS Figure 1 is a block diagram of a baggage nmanagenent system

accordi ng t pakbengareSerindi v eat transpditatiore carfier &.f | TWedide@siRMmosf thaspr ocess
*of registering a tag at an on-line website according to the present

nventi on. EbfipiohieRisSiifiBrotlssts aRIARRIsE in'teaet teRiPBogn exenpl ary

expected travel pat bag an e process of nonitoring the |ocation of

“a ‘bag and tag a rdi to the present invention. FEiqure 4a is a fl.ow

di agram of a si ngﬁ fl? Ot@ggsﬂgpﬁﬁ'éq BF‘?ﬁeﬁ‘?HB’eﬁ‘%OPJFg'ﬁ Brinqug QUMEfICy,

obj ect, such as_a bag, ,according to the present invention. Figure 4bis a
fl ow di agr aifiestingr ﬁﬁg@&le‘g’s dhe getiphaaere o mosanize and agtessn mgdign
according to the present invention. Figure 5 is a flow diagramof a baggage
tracer rout pagocigiegr withgheobaggagepiag dtr MhecinforomtionDasgsdated2yith the
PCT/ US02/ 08838 9 May 2006 6 Figure 6 is a block diagramillustrating

notifi cati obaghage fagsENie yatiited Oy &i RYgisifationsP® Prbtesk. baREggea e 2B
according to the present invention. Figure 7 is a block diagramof a
(baggage ManggeMRBhes Vs YBBEENOANIN the central server 20 between the unique
* numeric identiﬁer of a baggage tag 10 and a traveler 5. Registration 23 may
occur in a variety of ways, including at a registration office, such as a trave!
agengy or airport, over the. phone, or on-line at a website affiliated 'with a
central server as shown in Figure 2. The traveler accesses the web site (step
30) and enters the baggage tag identifier number (step 31). The traveief then
enters the requested traveler information (step 32), including but not fimited to
first and last name and a phone number or wireless device identifier to which
notifications related to baggage location can be sent. Additionally, identity
verification may also be requested (stép 33). This may require the traveler 5
to provide a biometric identifier such as a voiceprint, iris scan, or fingerprint
sample. The registration information is transmitted to a central server 20 (step
34) that associates and_ stores the identifier number of the tag 10 and traveler
information as a traveler profile (step 35).
After registration, the traveler can make iravel reservations using a

travel website, a travel agent, or other booking entity. When booking travel,

the traveler may identify themselves by the tag identifier number, a biometric




exanple illustrating certain features according to the present invention.

Figure BM}/ﬁﬁistracer routine used in the exanple of Figuf@sdrossdg qure 9
shows a notification process used in the exanple of Figure 7. PTI ON
OF THE EMBODI MENTS Reference will now be made in detail to the esent
enbodi ments of the invention, exanples &f which are illustrated in the

acconpanyi ng draw ngs. Werever possible, the sane reference nunbers wl |
be used throughout the drawings to refer to the same or |ike conponents or
processes. MeslifeEsbish anveigeiwint er By JSigipem Hifl infermalicn @bout the tip isyen
baggage managenent. Figure 1 is a bl ock diagramof the arrangenent of the
conmponent s gant for thesssdal sérveh 20 in dsefdrm of/e passengefinansy seeomd {PMR)i s a
baggage tag 10 affixed to or part of a bag 11, two or nore readers 12,

linked to #h498théh a886Mialeddfith RPREVGePbroiR: GRLItAY IddIRIfRr BRI, angs _
I h 13. The ability

identity of the baggage tag 10 as it travels along a pat

of the read _ | ' ; : tyl ge
fag 10 to t PR ShpSenEEhfmatsf Yooy PaickRRIE & 2% RREA A hedeliierhe
present invention. .central rver, 20 has the abilit 0 cqQmmupj cat e

N ERTa BagoSge THENBME 4 EoufiiraR’ BBrepaY e ses oy Anvierimbgr i Skes:
transportation entities 22. The central server 20 can al so receive tag
regi strati oinchalingragiingagents, trevelagerds.candchiravel ang tansportetipnrerititieso2/ 08838
9 May 2006 24 information, and send baggage status notification 25 directly
to a passenger During traved, theaesiral setvep20aaay use abvaribhe of chinotogiés these
conponents and processes are discussed in greater detail below The baggage

tags 10 of kit @RETbcativEDt iHNbAGYAye tal) AU CEREARIC of istefibhiddechdiat
allows the central server 20 to recogni ze and access information. ,
associ ated W ifhdidifieb #9aRR1d BE k4 ifBRde Y RELGENGS RRRALSOMRFID) e

| global positioning satellite (GPS), and bluetooth technologies. Optical

location detection technologies, such as barcode tags and barcode readers

could also be used. The tags may be externally or internally.attached to or

affixed b.aggage or objects, may be an embedded feature of the bag or object

or may be placed inside the baggage object.

Though various technologies may be utilized, it is preferable that the

( location detection technology used in this invention enable a variety of

| wireless devices to automatically detect and communicate with each other. A

location-detection-enabled baggage tag 10 and reader 12 that automatically

discovers and identifies the tag 10 and connecis and communicates baggage

Jocation information o a cehtral server 20 are presently preferred. Such

baggage tags 10 and reéders 12 may .enable embedded RFID and wireless

communications technologies such as blueiooth. Bluetooth is an existing

wireless communications specification for small form factor, low-cost, short-

range radio links between a variety of poftable and mobile computing devices.




baggage tag 10 is gathered by a registration 23 process. Registration 23
est abl i ghe association in the central server 20 bet I que
nuner i c%@r@??zlaer of a baggage tag 10 and a travel er SY\F %? P d'ogn 23
may occur in a variety of ways, including at a registration © e, such
as a travel agency or airport, over th@& phone, or on-line at a website
affiliated with a central server as shown in Figure 2. The traveler
accesses the web site (step 30) and enters the baggage tag identifier
nunber (st uabpih tineices aperate in ke unbcensed, 2k Ghyralio egecirumalsing a
information (step 32), including but not limted to first and |ast name
and a phon%gﬂééﬂf)eépélﬁrum,_r fﬁétﬁféndth@ﬁ)ihQLefﬁll!-_HUErext Gighal cat upptiof ieapi ons
» related to baggage | ocation can be sent. Additionally, identity

*verificati AagHREcABGerd FAHGENGES BB 1o B3hterHisoig Be i Godile dif 2vel er

5 to provi i one ler suc VOi cepri scan, or
- fingerprint ample.. The registration informatipn is.transmtted.to .a
central seiveRCRGEsURUnY; BRWEvers dh badaste. fpas; 0 S0aY R povhiatrer
nunmber of the tag 10 and traveler information as a traveler profile (step
'35). After withga simbers different wireless teehnologirs thatgnable the bgdagentadssi ng a
travel website, a travel agent, or other booking entity. Wen booking
travel, tH@ to hedrackedaysingestanhingt typesddwess lagsotiatedagithdbatbdggagenunber ,
a bionmetric WO 02/ 077925 PCTI US02/ 08838 9 May 2006 8 identifier such as

voi ce pri niag10Landarenofllitfitéd ioheribiova @@ﬁwiaﬁmchhbrﬁgie%. sent to the
central server 20 in the formof a passenger nane record (PNR) 16 that is

th I at ed A tet: I - | Led et 4_Ei Th
(then associ at ed At {odfih P’@.El%ﬁraaﬂgﬁlfb& of %tkﬁ%étggﬁ%déé?gﬂe&q §érs 'N€

PNR represents infornation articular trip en by the

~travel er The PNR is.configurable a e n f
entitios, TPAPRAHD o e SRBR? aon o dbsbbe BV moof 1Y A B
transportation entities. During travel, the central server 20_may use a

variety of it dérolnegprainiqf the trip to pick-up 15 at the destination end of the trip.

The readers 12 may for instance be placed at checkgin counters, at various
points along a baggage conveyor system, in baggage carts, with baggage
handlers, in the baggage compartments of planes or other transportatjon
vehicles, and at baggage carousels, and exits of baggage claim areas. A
baggage tag 10 attached to a bag 11 passes near the readers 12 as it travels
{ : along a path 13 from check-in 14 to pick-up 15. When a bag 11 with the
baggage tag 10 comes near a reader 12, the reader 12 detects and identifies
the baggage tag 10. The reader 12 sends a location-update message 40 to
the central server 20 indicating the baggage tag identifier number, the location
of the reader 12, and the dateftime the tag 10 was detected. Baggage
location-update messages are sent to the central server 20 each time the bag
11 passes a "check-point” reader 12. The central server 20 stores the

location-update messages 40 for each bag. In this way, the bag is tracked




nonitor the |location of the baggage tag 10. Exanples of |ocation detection

t echnol @ epotrst coul d be used include radio frequency ipgenishidggad i on
(RFID), global positioning satellite (GPS), and bl uetooth te Mno%o%gi es.
Optical |ocation detection technol ogies, such as barcode tagsg gh ar code
readers could also be used. The tags n’a@ be externally or internally
attached to or affixed baggage or objects, nay be an enbedded feature of

t he bag or objegct ., or, be, pl aced i nsi de the, baggage object. Though

~ various t eém{bﬁgﬁit@e HQ?X%%S 1"?"}5%8! af Ph?%k”ﬁ‘rHé’%gb'%ée bask in e hﬂ@&%t i on
detection technology used in this invention enable a variety of wreless
devices to ddh@mvﬁ&latWejﬁmdaiesﬁnaﬁo@phkmp:aﬁe with each other. A
| ocat i on- det ecti on-enabl ed baggage tag 10 and reader 12 that automatically ™

di scovers and i derddditicrstot theing ableltd fack thenbestich GshgRgehraifut Brggage
| ocation information to a central server 20 are presently preferred. Such

pageage ! adfarkoieilonAdesss, e WuranaM e uRIBBALCS, BElGARG WidPLEde

~conmmuni cati ons technol ogi es such~as bl ueto S an exis
wreless c icat | Qps. S b-f iop.for small formfactor, |ow cost,
short - rané@ggg?‘% |°|%ng§ ﬁﬁ%%é%&it Vgpqug?yf%fsr}%\cst gbﬂamaﬁfo 4 9EP9888: 8Fput i ng
devices. 9 E%]y 2006 5I uet oot h devi ces operate in the unlicensed, 2.4 Gz
radi o spec MBINEL a0C3AN: statds 1 30 PPIaGtetih ey hHsd Agsorming tihe ex
signal at up to 1600 hops/sec anmpng 79 frequencies at 1 MHz intervals to
gi ve a hi gipresepidevention. ntiests thedlagdsiasaodiatad with ke object istep ddyadefitshgs 10
_may be associated wth a nunber of different wireless technol ogies that

(enabl e t he rbaggadetectpthe HY alotime (&aga(siepdm)si Mhe Syslh elitRea divé (6

associated with the baggage tags 10, and are not limted to the above

exenpl ary t6E{HObBRCER trAvelSRANNth FirSl AtddRrdo aaséﬁaﬁbefe%erk(steg. 43). At
I ed - poi nt’'s"" ‘al ong

| ocati on-detection-enabled readers 12 are set up as "chec

the baggagg,s ravglci@ftihmd 3t.)," HB %E}Sféfn determines whether the tag has been
detected by the second reader (step 44). If the tag has not been detecied, the
location status of the object is um.:ertain (step 46).. if the tag has been
detected, the location status is on track (step 45).
Figure 4b shows in greater detail a process of determining a location
status of an object, such as a bag according to the present invention. Ai
( - check-in (step 14), a reader 12 detects the baggage tag 10 and sends a
location-update message 40 to the central server 20 (step 40). Then, the
central server 20 determines the itinerary of the traveler from the PNR 16
associated with the tag 10 (step 50). The central server 20 determines the
location of the plane on which the passenger 5 and the bag 11 will be
traveling (step 51) by interfacing with a Departure Control System (DCS). The
DCS is an existing system that manages the flow of deﬁérting flights,
travelers, and baggage. The DCS, among other things, maintains information

about the location of departing plénes_. The central server 20 uses the




in 14 at the origin of the trip to pick-up 15 at the destination end of the
trip. The readers 12 may for instance be placed at check-in counters,

var i ousW®4if%5al ong a baggage conveyor system in bagg¥gel %?ﬁg%’zoowth
baggage handlers, in the baggage conpartnents of planes or o

transportation veh| cles, and at baggag carousel s, and exits of baggage
claimareas. A baggage tag 10 attached to a bag 11 passes near the readers
12 as it travels along a path 13 fromcheck-in 14 to pick-up 15. Wen a

bag 11 wi t@da'ﬁan Eﬁﬂ@ﬂépé glgﬂaﬁ@rmﬁi fRAthacK-RRiRIatidR . albhg widReapoa2
detects and identifies he baggage tag 10. The reader 12 sends a

| ocation-u baggage
tag i dent | PPErG FEERRAR fﬁﬁ’"%'ﬁ%%ﬂ@%f&% B acBtle 8 RCCER (%l in T
the tag 10 was detecte age | oca at e nessa sent to the
central sefivdp tbe feup W?lal rﬁ%ﬁemlﬁ ﬁ%&%ﬁcﬁm Pﬁgdﬁ%ﬁﬁ?ﬁﬁg IPRAFEr 12.
The central server 20 stores the |ocation-update nmessages 40 for each bag.
In this wafstepHE2)hadlsosusingdhe ainporiosyesificoraogagr 8osit coptimiretinns: theos 10
fromthe tinme it |eaves the traveler at check-in 14 until it is back in the

“hands of thetrhl serlee 20atetehninks tithes @t twhiett itloa bagekt ipetpected tadwissi on to
being able to track the | ocation of baggage throughout the transportation

process, Qg@@ﬁ@dﬁé@%é&@ @@I(bietpyssp cta;treém:ﬁslewhﬁé @edm sebasr pRgn | ost

or misdirec Figure 4a shows a sinplified process of determning a

I t f t t

! vent i on. e & Bl il Sfbns EAPBEIRER %ﬁﬁﬁg?ﬂgtﬂ%ds@ PRIFMR 111 st
d det ect t t t Th d' t ti

e tor it labpin Ste g artcasHeR R staon Biastoes oBEER s dluer

(step 43). At the predicted tine (ti), the sy stemdetermnes whet her the

tag has beéhe lanstieg compaytment %éﬁcﬁi@@@d@he(@b@ﬁ"ﬂn)ﬁ'lsq include haggagss not
been detected, the

~transit time information for every possible combination of first and second
locations. After determining an expected bag travel path (step 52) and
determining expected times between readers (step 53), the central server 20
monitors for location-update messages 40 (step 54). The central server 20
determines whether the expected time has elapsed without receiving a
location-update message (55). If the expected time has elapsed without
receiving a location-update message, _the bag is determined to be lost or
misdirected (step 56) and the central server 20 initiates a baggage trace
routine {step 60). [f the expected time has hot elapsed, the central server 20
determines whether the expected location-updaie message has been
received (step 57). If not, the central server 20 continues to monitor for
location-update messages (step 54). If an expected location-update has been
received within the expected time, the central server 20 determines whether
“the bag has reached the pick-up area at the destination (step 58). This may

be done by determining whether a location-update message has been




| ocation status of the object is uncertain (step 46). If the tag has been
det ecte Qcation status is on track (step 45). Fi Ws in
greater%&e‘iz@ﬁrha process of determining a |ocation sta%{gﬁgﬁaoﬁ Eect,
such as a bag according to the present invention. At check-in {step 14), a
reader 12 detects the baggage tag 10 an@ sends a | ocation-update nessage
40 to the central server 20 (step 40). Then, the <central server 20
determnes the itinerary of the traveler fromthe PNR 16 associated with

- the tag 10réseiepdIMm thadasteraadsr k2 onehe2ékpadetert trianek patte 13l oThei last of t he
pl ane on which the passenger 5 and the bag 11 will be traveling (step 51)
by i nterf agsagemirial) @ &eaawégg;a@e%alrbnéél iﬁb@@gﬁgé Blaih: ory HeCat the @bt

exi sting systemthat nmanages the flow of departing flights, travelers, and

poaseac. The DB RRRLIOH s DB, bR RESLBEDHLIE Y B,
B O okl B0 b b B ST B S0 e

configurations to determ ne an expected travel path 13 in the formof a
series of fisabislestinatiamethsacentral sensng2 scamtipues e morptassfor (theepesp) .

Al so using the airport specific baggage transit configurations, the

- central semexpectsdl Idestionvupéatet imeesage (stbp &4).t IBimiiady, thoughengtesiiowh o pass
“each specified reader 12 (step 53). For exanple, the central server nmay

incl ude a trqle 4H)#ths ReWEaPSe@6E 20reéRdifed b IBaBohLte masde 4@fbiow from
a first location such as a particular check-in station to a second

| ocati on sygc ' ' N : I y
oot mo o 1o0Rat RINBCERASH I BloRledRedtl GRS of e Ll e
conmbi nation of first and second. |qcatjons. After determ nin n_expect ed
bag travel SySlemm resasiess) X 3he pacdieh bery mistiistied” If rEsPoRtkELA Bibder <
(step 53), the central server 20 . i i

lost or misdirected determination, the central server 20 automatically initiates

-

the baggage tracer routine (step 60).

VOnce a bag is determined not to be where it was expected, the central
server 20 initiates a baggage tracer routine (step 60}, as shown in Figure 5.
The central server 20 interfaces with the BMS 21 to perform a tracer routine
once the central server 20 determines that baggage associated with a traveler
is lost or misdirected. The BMS refers to existing travel industry systems that
manage checked baggage. BMSs typically issue temporary identification
numbers to each bag. If a bag is reported lost, found, damaged, stolen, etc.
an entry can be entered into the BMS and shared with relevant travel industry
entities through a plurality of user terminals throughout the travel industry.
The present invention utilizes this existing system to alert travel indusiry
entities to facilitate finding a lost or misdirected bag. The central server 20
preferably interfaces with the BMS 21 using a J2EE-compliant (Java 2

Enterprise Edition) interface via a WAP (Wireless Application . Protocol)




nonitors for |ocation-update nessages 40 (step 54). The central server 20
determ g%ﬂgr the expected tinme has el apsed w thout ﬁéﬁﬁ? y g@

| ocati on-updat € nessage (55). If the expected tine has elapsegME@gh@ut :
receiving a | ocation-update nessage, the bag is determned to Me ost or

m sdirected (step 56) and the central sd@ver 20 initiates a baggage trace
routine (step 60). If the expected tinme has not el apsed, the central server
20 determines whether the expected |ocation-update nmessage has been

recei ved (sgeieveay platformpt  Thehintedacs &3 sufiiciently2genssia tovaliow thersehtral f or

| 'ocat i on-updat e nessages (step 54). If an expected | ocation-update has been

recei ved wi tbivert 28 ¢xpiatdriadet with, at h@ria?nbf aifferent M@, deTigs NBISS Mhet her
<the bag has reached the pick-up area at the destination (step 58). This may

be done by dghfhithichiss \MlﬁttFﬁfspBrtb%ﬁté?gﬁéé’Eéakﬁcﬂ%%séig?ééa% gﬁ@igtgt% ag/g?’

2006 12 recelived fromthe |ast reader on the expect trav
~The last r § caraonsel .in ba e clai be at
the exit ofeRih (R 88LRhasTAPaSEn RGBT Bl W HRRER R TR T
destination and, pbeen .picked up by its owner, the process ends. |f the bag
" has not rea@ﬁ%@F‘?f)@s‘FV‘f'Q%n&\e 'G’é'EBT Hﬁ?ﬁj‘&?ﬁte@@gcéit'ﬁéﬁes@ﬂ?'@l sevesodPiandes to
moni tor for the next qx%?ﬁ%t ed | ocation-update nessage (step 54).
Sinmilarly, foowitinadhedniommation (stegil inty ai"baghege bstitrticesemessage 62

receives a |l ocation-update nessage 40 from a reader 12 that is not |ocated

on the expefdrettiet BMBR1paTle hikssbgemapatluddithe YRicCoT IRe paséairfer! that the
bag has been m sdirected. In response to a bag lost or msdirected

(deterni nat i gggghde tag g%%irﬁlfigﬁ RUker 20arfiet, Nkt %{é,éorirggit.,tétjgétg%tm hehdigoage

tracer routine (Step ce a bag is 'detefm né ere It was

expect od, 1 B CRALAA! lockbKCbr 2Re Bab! ' Piie BBRAIIZA aIbHAC Hhe ' GhpiroBhateS P
| transportation entities 22 that the particular bag has been lost by transmitting
the "baggage losttracer" message 62. The transp’qrtation entities 22 then
search for {step 64) and retrieve the bag (step 65) assisted by information of
the bag's last detected location. When the bag 11 is found, it reenters the
baggage handling system (step 66) and its location is established by a
location-update message 40 from the first encountered reader 12 in the
{ ~ baggage handling system. In response to this location-update "'message 40,
the central server 20 takes informatioﬁ from the PNR 16 in the central server
20 and formats the information (step 67) into a "baggage in system" message
68 for the BMS 21. The rhessage may include the name of the passenger,
the baggage tag identifier number, carrier, flight, date, origin, and destination.l
The "baggage in system" message 68 Is transmitted to appropriate entities 22,
© alerting them that the bag has been located, while simultaneously canceling

the previous baggage lost/iracer message 62.




The central server 20 interfaces with the BIVIS 21 to performa tracer
routi ne woyeR7¥hRs central server 20 determ nes that baggagergseasssted W th
atraveler 1is lost or msdirected. The BIVIS refers to exi st%nlg)r&fo@vel

i ndustry systens that nmanage checked baggage. BIVISs typically 1Ssue
tenporary identification nunbers to eadd bag. If a bag is reported |ost,
found, ‘damaged, stolen, etc. an entry can be entered into the BIVIS and
shared with rel eyant travel industry gntities tprou h a pluraljly of user
terninal s throughddirer ReShewsethat nitygdeifion tondrag, @ge%@ggﬁ erorelietiand zes
this existing systemto alert travel industry entities to facilitate
findi ng a | &dilitatingrigsitikhetindidgbast archaisdirectad beggage, the prpseritdnagntion
interfaces with the BIVIS 21 using a J2EE-conpliant (Java 2 Enterprise

Edition) i ngﬁﬁ\ﬁ@@@Ngrcaacmiv&\AFe;mswrhe+ esarvivep! byt apiauidiRg otepChAggalfe Ogthaflik’ 925
PCT/ US02/ 08338 9 y 2006 13 gateway platform The interface 1s

~sufficientl ' d Ogyh f i&h a
vari ety of HoFRERiort 2glodaete B SR eRspoR BT Enfiied. pich 85 Bhfiet 60
entities 22, ,such as.airlines, to facilitate,a _search for a | ast, haggage
by aut ot | A Seaitict breRate eV Bols Bl ChiePraSGabS Byells dekdRbeRHhe
| ost or msdirected bag 11 in the central server 20 and fornmatti ng t he
i nf or mat i on detarapination dhe bagdg destor pisdiresisde baggage higs heen foppds ol BVS
21. The nessage may include the name of the passenger, the baggage tag

i dentifier thatbimaggage hasrarrived gita spacifieddocation. Wben repeciiedabaiggdge | ast
known | ocation of the bag. The BMS 21 alerts the appropriate

(transpor t at igQBnnbdduirethe2erthaitserer BOsEhES babadiRhd sl ABLficAtNIS to
transmtting the "baggage |ost/tracer’ nessage 62. The transportation

entities 22t B?lgiersf?%r nE%éfa%hg(étﬁeeﬁéhd%ié E{MM %ﬁ&'é}ager(’ﬁ Cfqlrebt

assi sted by informati he bag's last detecte ocati on. en the bag

11 18, T oundysbRy rREERST] S PrIRRREJIANEh Wi S SRA SR, SR bk
service representative 72 may be notified of the update to the PNR and page
73 or meet 74 the amriving passenger and personally communicate the
baggage status notification 25. The message may include the bag number, a
description of the baggage handling event, such.as baggage delayed, when
and where the baggage will arrive, and where the traveler can pick up
compensation to minimize the inconvenience of the delayed baggage.

Figure 6 also shows that the central server 20 may also provide a
baggage status notification 25 directly to a traveler 5. Contact information is
retrieved from the traveler profile or PNR 16 associated with the tag 10. This
information is used to send baggage status notification 25 to the passenget’s
designated wireless device such as mobile phone 75, pager 76, personal data |
assistant (PDA) 77, or voicemail 78. The notification 25 could be a text

message or a voice message generated by a text-to-speech translator. The

message could include an apology or appeasement message containing the




passenger and persona

| ocation-update message 40 fromthe first encountered reader 12 in the
baggage handling system In response to this |ocation- updat ge 40,

t he ceana{’[-’-m%'é*’lzger 20 takes information fromthe PNR 16 q’ﬁﬁ’é“ﬁ% o
server. 20 and formats the information (step 67) into a "bagg Egy system
message 68 for the BM5S 21. The nessagqhimay include the nanme of the
passenger, the baggage tag identifier nunber, carrier, flight, date,
origin, and destination. The "baggage in systenl nessage 68 is transnmtted
t o appropr pggansnber, isededétiption 6f thenpaddeeye hdallinghevardgsihets asdeayggageat ed,
whi | e simul taneously canceling the preV|ous baggage | ost/tracer nessage

62. 9 'Vaéﬁg%?/gatl hehi il ; é@tg&%@ tdrRwherd frRctravdePregage

| ocation an qui [ ng ost and m sdirected baggage,

t he presen |nvent|on rOVId S 0 iding a
baggage st# §J FATPPRE ?ﬁ{% %é%f@v%ﬂﬁer&%ﬁdftﬁ%@é&%&w?@? ntities,
such as carriers 6, _when speC|f|ed g e events occur. Such bafg

events may i ncl &€ fallowisgeexamale 'HHSE"@?& { ‘P]Qpﬁ'é'ﬁ'opsc’fl $RNe ASPECIPY

baggage has been found, or that baggage has arrived at a specified

~ location. W@erﬂ}immintibed baggage events occur, the central server 20 sends

a baggage status notification 25 to a carrier 6 by creating a neet and
assi st (MAAS) spgcihidwrs Y Pigue 76 e fraveleSER)uirssss dbagg@de itag RORstEp 81)
associated with the rel evant bag. A custoner service representative 72 may

be notifieg, feﬁ%ek‘pﬁf\bédéé’dtﬁFI[ﬁ"\B\(PWréP@é%ecoﬁﬁntﬂﬁlc%s tbciidogies Vi ng

y conmmuni cate the baggage status notification 25.

andl i ng. eqoR Tl B OO T roctepf s ar??tsm%%%"%*@%ég“gﬂg%ew I

?ng‘éﬁenf‘g‘égﬁ@g# §g.§y§?@f§@e' 9 Caﬁ‘gérma |o¥1pabg&n’?ﬂ%nt?g\t/elgp |tncc):lud|nng Waﬁ% the
and mobile telephone number, is entered into the website. Additionalily, the
traveler may be required to provide a biometric identifier such as a voice print.
This information is transmitted to the central server 20 where it is associated
with the unique numeric tag identifier and siored as a traveler profile. Alter
registration, travel reservations can be made through a travel website, a travel
agent, or other method using the tag identifier number, a biometric identifier
such as voice print, or name to identify the traveler (step 83). The information
about the trip is sent to the central server 20 as a PNR 16 that is then
associated with the traveler profile and tag identifier number.

| On the day of t'ravel, a wireless bag tag reader 12 at an airport check-in
14 counter automatically detects the tag 10 and communicates the check-in
location and tag identifier number to the central server 20 in a location update
message 40. The fraveler may then be required to supply a \}oice print or

~ other biometric identifier to verify that the traveler 5 is the person to whom the

tag 10 has been registered. If the biometric identifier matches the sample




Figure 6 al so shows that the central server 20 may al so provide a baggage
st at us tifi lon 25 directly to a traveler 5. Contact_j lon is
retriev 1?#8%&%he travel er profile or PNR 16 associatedpgﬁﬁ%?gﬁgs a9 10.
This information is used to send baggage status notification® 28 ¢8°t he
passenger's designated wrel ess devicdBsuch as nobil e phone 75, pager 76,
personal data assistant (PDA) 77, or voicenmail 78. The notification 25
could be a text nessage or a voi ce nessage generated by a text-to-speech
t r ansl at or stoféd inrtbs deyelarqurvtiie] the celdralrsarpet 20 \deternipps dise itimetraresfsage
contai ning the WO 02/ 077925 PCTI US02/ 08838 9 May 2006 15 bag nunber, a

descri pti othedfralBRer FABH NS ApPRSPriate PRI MG asdtdiated WD GRIfg B! BRdd When
and where the baggage will arrive, and where the traveler nmay pick up -

conpensat i gg (hg dfdekThiBcAtn SAFRBUFRIBRAC I Lehbsl S5kay o RAgARES aHe

foll ow ng exanple 111ustr € operatfon of some aspects pr esent
I nvention. As shown . n,Figure he traveler acquires . a b age tag 10
(step 81 exharonimihdg oG G thePab e e sffERonERdam ERegnehE

technol ogies. The traveler_registers the tag 10 by accessing a website
associ at edthé bagtHewilleags: al he eenieal seovers2@ glsrsalculaies theexpeciarbiime: he
travel er, including name and nobile tel ephone nunber, is entered into the
websi te.  Afigithedrzg) 11 1o trheel betaeeh eonsegutive readers €21 t o provide a bionetric
identifier such as a voice print. - This information is transmtted to the

central server Zhithiebal | HRESHERIcBEckyd ! BbiontN WitaRss WaRliefs 1129
identifier and stored as a traveler profile. After registration, travel

é/ t . i t . « A t
Gtnor et niack B RRETHEBKLIAR dlohd BELAERGI chack b BYfb srBftfiand” | o\
as voice p

i nt, to | | f I 83). The inf ' :
about tne' ey tp thelftbadgh KEFR Y.l E8eh 1BRGsE 2 S BA oetatiuple® hen T

message 40 to the central server 20 when it detects the baggage tag 10

attached to the bag. The central server 20 records each location-update
message 40.

When a bag is handled by a baggage handling agent 83, the wireless
communications capability of the tag 10 automatically detects and connecfs
with wireless earphones 84 worn by the baggage handling agent 83. The

(v baggage tag 10 transmits a destination message 85 of the bag 11, causing a
text-to-speech module, preferably Iocatéd in the earphones 84, to speak the
intended final destination to the agent 83. This reminds the agent 83 of the
destination of the bag 11 and avoids mishandlings normally attributable to
fatigue. |

If the bag 11 and attach.ed tag 10 is not detected within the expected
time (step 86) or a location-update message is received from an unexpected
reader 12, the central server 20 initiates a baggage tracer routine (step 60).

As shown in Figure 8, the tracer routine 60 determines the last known location




associated wth the traveler profile and tag identifier nunber. On the day
of trav 1 J.el ess bag tag reader 12 at an airport c (g,ﬁm 14 counter
autonatlajcpa?%%%oie‘“t ects the tag 10 and communi cates the c% -$$’08€3§ﬁ tion
and tag identifier nunber to the central server 20 in a Ioc.atllgﬁyup ate
message 40. The traveler may then be reluired to supply a voice print or
other bionetric identifier to verify that the traveler 5 is the person to
whomthe tag 10 has been registered. If the bionetric identifier matches

t he sanpl e a\dhe Ziawy 19 45tePCT USR03 &3 8ate Nbgusto fersensieb aavwherd incthier avel er
profile, the central server 20 determnes the itinerary of the traveler

from the appsmpiidtitae BEG i¢ horwwrsbat sibuld bB (st 920 The oo%ff@@ﬁmel QBafdme

- check-in location and destination, the central server 20 determ nes an
expected p t f t Ser fi near
which t heqtggéé%cévﬁ’h ef'?d;;g'lé% .tﬂé‘hﬁeébgéﬁf(rgtaﬁ%rg@r %@P R Q@F@%f’%ﬁ%@%@he
expected tine ,.for the tq travel Dbe onsecut i re rs 12.
anee t he bning syeEE Rldn S atherd Riereh 4 e TS B 1 b B e 1
at various checkpaqints al ongl the path fromcheck in, to the aircraft, and
- back to théepd§gadecalion-ppdaieamessrte (slepetO) 2 Thenaential sexver @9 alsuts e
nmessage 40 to the central server 20 when it detects the baggage tag 10

attached t draviet inshusiry Thersormelthat ter bag i2bundamdsneaté to domtdestnatiotat e
nmessage 40. Wien a bag is handl ed by a baggage handling agent 83, the

wirel ess cpEediRddathe BsseudaE PNRY s g'ﬁ)e tag 10 automatically detects and
connects wth wirel ess earphones 84 worn by the baggage handling agent 83.

P

(The baggage t ag\§gh6®ﬁﬂﬁ rrrr%gh e,dﬁrﬁéh ’E‘bbgnl 1”F§§ %%nSEeI%&ﬁ&e rhzlg?%ﬂloﬁ%l’s 84

causing a text-to-speec preferably located In
;g ers]F egg gpa?[iyl%%%ﬂges%n];é ﬁ%lht %%%Ha Q?atvief)er}, Eggéahgee ggeer?tts aei?’dov;rrn ljnsé aEileprg _sdS the
| can be notified that a delayed bag is on its way. The central server 20 sends
a message 101 that nofifies an agent 102 at the traveler's destination to meet
the péssenger and notify the traveler that the bag has been deiayed. The
traveler may also receive a message 103 via the traveler's wireless devices
104, that the bag has been delayed, that the bag will be arriving at a specified
time on a specified flight, where the bag will arrive, and where the traveler
{ may pick up compensation for any inconvenience. For example, the verbal or
text message 103 may state; "This is a message from (carrler} Baggage
'_ Services to (name). your bag number (bag number) has been delayed but will |
be arriving at (destination airport) at (arrival time) on (carrier) (flight). A pre-
paid debit card awaiis you ét gate {current arrival gate), compliments of
{carrier) to helb minimize the inconvenience until ... " The traveler may be
notified again by the same methods when the baggage arrives at the

destination.




destination of the bag 11 and avoids m shandlings normally attributable to

fatigue 6?2,6,}3 Pag 11 and attached tag 10 is not detect pgriishilbgasd he
expect ed’ mes%step 86) or a |l ocation-update nessage i s recei

ved Of om an
unexpected reader 12, the central server 20 initiates a bag a'&%y%roécer
routine (step 60). As shown in Figure 8 the tracer routine 60 deternines
the last known location 9 May 2006 17 of the bag 11 (step 91) and alerts
travel industry personnel anywhere in the world that the bag is not where
it should be (-.sugqs) degcribede Systerpanand sewgihods rcopsistenty vith) HAJPFeSEMtt he
bag 11 (step 94), and reenter it into the baggage handling system (step
95) where dnvestitar pidvidetsectises Hhat apyl Gedutee thed6pstantd bodhdairlimes and
| ocati on-updat e nessage (step 40). The central server 20 alerts travel

~industry perspd 'ft‘bﬁﬁ?loéthﬁa%e%s frausd vide-a8a6d Servizeshendle shotivaite on

specified in the associ ated step 97). As shown in Figure 9, when a bag -
11 has been_del a ] ] ' SR L oht

travel er, @'ﬁ@éetgdg‘ﬁ&gg% {f}?m\prpﬂfed’da?éﬁsgﬂ, tg&e%an bee)&%t) |fe}tga§hbﬁg‘tt t%

del ayed bag is on its way. The central server.2Q sends, a nes e 101 that
notifies aahﬁﬁeﬁ‘#”@'@zbﬁggﬁ% Q’r%%e@'érergb%ﬁi:‘zed ﬁ%&&p% othﬁﬂ'ef‘exf?? 9888 enger
and notify the traveler that the bag has been del ayed. The traveler my

~al so recei ymurahasssagbragh ¢he intpemeatadiosr ot methedssandesydems obihet hat
t he bag has been del ayed, that the bag will be arriving at a specified

time on a speskhi dvehtibghthe whecksintirecésy atiditlinar teirminalanchayhbe ematie
traveler may pick up conpensation for any inconveni ence. For exanple, the

(verbal or deud: JRP elfierBand haksibly Jd nfadeSsalf-BBAAGIAG By tia fravsler,er)
Baggage Services to (nane): your bag nunber (bag nunber) has been del ayed

?g;r\rN: lalr) ?ﬁ%%{q@‘lh %ﬁdgiﬁnggapgﬁﬁr{en@éét%vmgrspﬂ&t}a\?éler.(@éﬁ\}e‘f‘ﬁénéé.”e) on

' In addition to the above mentioned benefits, the bag tags 10 are
reusable; there are vaiue-added services for both travelers and airlines; and
the bag tags 10 may be branded or offered as 'perks' by travel suppliers and
agencies to valued customers. Value-added services may include: faster
baggage check-in, possibly self-servicing (no net_‘-}d to generate and attach
today's paper bag tags 10); earlier detection of baggage mishandlings and

f | routing errors (enabling airlines to take corrective measures earlier and
provide better customer service); notification to a variety of wireless handheld
devices when a bag has arrived for pick-up at the carousel or that a bag has
been delayed along with an appropriate customer sefvice and/or
appeasement message; alerts when a bag has moved outside of a pre-
defined configurable distance from its owner, thereby reducing theft; on-_
demand baggage tracking via a wireless or web interface; on-demand -

baggage scanning to determine the owner of an abandoned bag (to avoid

| today's default procedure of treating the bag as a dangerous and/or explosive




- check-in

paid debit card awaits you at gate (current arrival gate) conplinents of

(carrleﬁ)‘@@7 Ip mnimze the inconveni ence until ... R | er nay
not M9 3 n by the sane net hods when the baggage arrlvqé é
destination. WO 02/077925 PCT/US02/ 08838 9 May 2006 18 . L1 B4,

systens and net hods consistent with th49present invention provide services
that nmay reduce the costs to both airlines and travelers from| ost
‘baggage. These val ue-added services nay notivate travelers to purchase
thei r own Hagicehgs tbOquitidy lecatecbags teheaterovert fnoemtant aircraffiewhen theent
baggage or as an enbedded feature of their next baggage purchase. Through

t he inpl eﬂg@é@éﬁgm Rf nBEbhBESrdR (e ﬁﬁﬁr’o@gsatﬂfnet ba timeepeHbrianvs)f ntare t he
process at airline termnals nmay be made faster and nore

ef ficient apd, B sidichdiBiRAGNBALS 7% ML Wedton! Hd EAYBIRY ainine8S! 11 N

in addition airli cos savi ng er convenr enc tion to

t he above nen f t he, 0.are t her,

val ue- adde¥® E@ @F’i@s ﬁdoe'?'h'et 7% ?ﬂ'ﬁ%ﬂaﬁﬁl’aﬁ%ﬂ%@ UH‘éll%Blt CHHBSB)JS"% ags 10
may be branded or offered as 'perks' by travel suppliers and agencies to
val ued cusb8g®rs. Val ue-added services may include: faster baggage
check-in, possibly self-servicing (no need to generate and attach today's
paper bag t ags CHper embodimnentstafdhée imvesitiobawlj dgeappareahid thage skilled inout i ng
errors (enabling airlines to take corrective neasures earlier and provide

better cusiyurest fohviceasiderzibhl ofcBie spedificationaanétprasiiceviof ¢hedavedrtionhel d
deV|ces when a bag has arrived for pick-up at the carousel or that a bag

(has been g RlcRRE "hlePé]ﬁer it B %eﬁeeg atahe SHedificiiors gwogﬁaﬁagfﬂsorb

appeasenen nessage; ts when a out siI re- defined
confi gur abI 5 dh%}’ea& &8 éxre?anIé\Fysorcl)l\i\iP%th aqr ) e%&,pg %Li!\%' ngi rb?ftﬁe ifvErition

being indicated‘by the following claims.




demand baggage tracking via a wireless or web interface; on-demand baggage
scanning to determ ne the owner of an abandoned bag (to avoid today' s
default procedure of treating the bag as a dangerous and/or %ﬁglgﬁbg

02/ 077925 PCT/ US02/ 08838 9 May 2006 19 device) or to quickly bags to
be renmoved froman aircraft when thezgpassenger is not onboard (to inprove
airline on tinme performance); nore accurate, dependabl e know edge of a
bag's location, thus enabling airlines to verify that a bag did arrive as
i ntended to chal | enge fraudul ent cl ai @Ghim& | ost bags. O her enbodi nents of
the invention wll be apparent to those skilled in the art from
consideration of the specification and practice of the invention disclosed
herein. It ispintendRehoiFat midagingRBfklsicedplisiagand exanpl es be consi dered
as exenplary only, with a true scope and splrlt of the invention being

i ndi cat ed by aspEIatipE G Wih an aRigsls 9 May 2006 20 Clains 1. A nethod for
managi ng obj gg. Bﬁdﬁggpfeh&' ffgst and éc%ﬁdi %Hélgwﬁer% %Ie'a%é}”s b§igbi Providing
at least a first afd secon rea erein eac rea capabl e of
detect|n@mmhegﬂ&Qa&deternlnlng a Iocatlon status of the object based on

whet her  or the ta egder_.o er t han the first reader
e 0 st Rl gip e i ordfe et iR wiblns o AP BRI B oLt | e Lo

| ocat e t dxgectdd 18 G reader biter thag the&irﬁ&teacﬁﬁtvﬂﬁlhe@r&jeﬁaed p@aﬁeif tiafeh@td t han t he
first reader within a predefined, period of hod for managi ng

t]me
obj ects of clRstigiminggiEee;Ruingdo Lispiedhe @bgeca.rf the tag % not detected bya

reader other than the first reader within a predefined period of time.

2. The method for managing objects of claim 1, wherein the object is an
article of baggage.
3. The method for managing objects of claim 1, wherein the tag is a wireless

device capable of detecting and communicating with other devices.

4. The method for managing objects of claim 1, wherein the tag is a wireless
device capable of detecting and communicating with other devices and further capable of
~ detecting and commumnicating a destination message to a wireless device held or worn by

a handling agent.

5. The method for managing objects of claim 4, wherein the wireless device

is an earphone capable of receiving the destination message.

6. The method for managing objects of claim 1, wherein the tag comprises

radio frequency identification and wireless communication technologies.

7. The method for managing objects of claim 1, wherein the tag is capable of

detecting and communicating with each reader.




article of baggage. 3. The nmethod for managi ng objects of claim1, wherein
the tag is a wreless device capable of detecting and comrunicating with
ot her devices. 4. The nmethod for managi ng objects of claim1, Wneéa%%n t he
tag is a wireless device capable of detecting and comuni cat¥ g h ot her
devices and ftirther capable of detegting and comunicating a destination
nmessage to a wireless device held or womby a handling agent. 5. The

met hod for nmanagi ng objects of claim4, wherein the wireless device is an
- ear phone capadl e Ofhermeakid/ionghahfigngegedinatdlam iyedsafethe Gy i Asodirkdhod for
managi ng opjects of claim1l, wherein the tag conprises radio frequency

i dent i fi &4 ?&?Véﬁ@mﬁegﬁsgﬁt?ndﬁﬂ‘i%i cation technol ogies. 7. The nethod for
managi ng objects of claim1l, wherein the tag is capable of detecting and

comuni cating wth each reader. 9 May 2006 21 8. The method for managi ng
obj ects of cl%i m 1Thevpethed for prpagingoljectaefdaima, sderoiy tharegitietion| er by a

' €91 ST 3400 BHAGESS reallteritdSn TP weBlieTBNAGI Ng 0b] ects of claim 8,
wherei n the registraticon rocess conprises registering on-line at a
website. 10. The nethod for nmanagi ng objects of claim1l, wherein the tag is

associ at wih a traveler by a registratiqn process, that, conpri ses

ol Tecti fh o Hreomeed BY Rty pBroSt Qb Bt B Wis bt R or
nmanagi nouokie el rédistfatioh Probess ithkt tHBpriks 0BlldcEhHPbiodRtRY ifkmiflRg oPthe EXpect ed
travel path of the object in consideration of airport specific baggage
transit ®d®lSrgurations. 12. The nethod for managi ng objects of claim 11,
further conprising determning the object is msdirected if the tag is

detected by a reader not |ocated along the expected travel path.
11.  The method for managing objects of claim 1, further comprising

determining an expected travel path of the object in consideration of airport specific

baggage transit configurations.

12. The method for managing objects of claim 11, further comprising
determining the object is misdirected if the tag is detected by a reader not located along

the expected travel path.

13.  The method for managing objects of claim 1, wherein the predefined time

is a predicted time for the tag to travel to a reader other than the first reader.

14.  The method for managing objects of claim 13, wherein the predefined

time is determined in consideration of airport specific baggage transit configurations.

15.  The method for managing objects of claim 1, wherein the tracer routine
comprises notifying at least one transportation entity that the tag was not detected by a
reader other than the first reader within a predefined period of time and providing the
last-detected location of the tag. '




13. The nmethod for managi ng objects of claim1, wherein the predefined tine
is a predicted tine for the tag to travel to a reader other than the first
reader. 14. The nethod for managi ng objects of claim13, V\herehién %0@8
predefined tine is determ ned in consideration of airport sﬁ% ™ baggage
transit configurations. 15. The nmetheggl for managi ng objects of claiml,
wherein the tracer routine conprises notifying at |east one transportation
entity that the tag was not detected by a reader other than the first
reader w thine prideidtieidopsanaingdbjédtedf cil 151 whiérdinnbe triver rdusiat - det ect ed
| ocation of the tag. 9.May 2006 22 16. The nethod for nagi obj ects of

cl ai m 15 éog]pﬁs%ﬁgtlgp%%%tﬁeqsbmq TRESPQrEHPH BUTE ) %ng%ﬁ@%ﬁsgg‘?rhg at | east
one trangpged ation entity when the object has been |ocated. 17. The net hod
for managi ng objects of claiml further conprising. sending a nmessage to a
conmmuni cation device associated with a traveler when a specified event
occurs. 18. T, p}-}Pg%'- J 91 kAl -wherein the

speci fied evel*r?t('fa n?lghg(s}%ﬂféﬁfgd r grlnﬁbtg%bg%sf%gang(}nm strir@r?élz)(??&g' failure to

det ect the tagndihg hnrssagpteedeimmendcatipadiedde afsodiatad with @.traVéler widrhod f or
managi ng obj.ects of claim 17, wherein the specified event 1is locating the
tag aftef’® lﬂF‘gP‘fe&f‘éccP@ detect the tag within a predefined period of tine.
20. The nethod for managi ng objects of claim 17, wherein the specified
event is detection of the tag by a specified reader. 21. The nethod for

managi ng obj e s dheanethad foymangeangabicotsrf chimddgwheredipt srseidied Renf ocat i on
status of {LjB8cPRbA the %rggp cﬁﬁt%%&f‘apﬂiliu%rto H&Q&Qﬁéﬁ%%ﬁp&t e@dfinegal m 1
further conprising sehding a ssage to a transportation carrier when a
speci f i egeriedefitimoccurs. 23. The nethod for nanagi ng objects of claim 22,
wherein the specified event

19.  The method for managing objects of claim 17, wherein the specified event

is locating the tag after a failure fo detect the tag within a predefined period of time.

20.  The method for managing objects of claim 17, wherein the specified event

is detection of the tag by a specified reader.

21.  The method for managing objects of claim 17, wherein the message

comprises the location status of the object.

22.  The method for managing objects of claim 1 further comprising sending a

message to a transportation carrier when a specified event occurs.

23.  The method for managing objects of claim 22, wherein the specified event
- is selected from the group consisting of a failure of a reader to detect the tag within a

predefined period of time.

24.  The method for managing objects of claim 22, wherein the specified event

is locating the tag after a failure to detect the tag within a predefined period of time.




is selected fromthe group consisting of a failure of a reader to detect
the tag within a predefined period of tine. 24. The nethod for managi ng
obj ects of claim 22, wherein the specified event 1is locatin ’the g after
a failure to detect the tag within a predefined period of ti ayy? y 2006
23 25. The nmethod for managi ng obj echg of claim 22, wherein t he specified
event is the detection of the tag by a specified reader. 26. The net hod
for managi ng objects of claim?22, further conprising a representative of
the transportzgi onl"hbaﬁéﬂl@ifoeﬁmu@gﬂlgﬁg)ﬁdwoﬂ@amtn;wmﬁeaitusspmfnﬂehev@ioj ect to
the traveler, 27. A nethod for managi ng objects of claim11 further

conpri S|ﬁéhed%%cge%%@ﬁ?@hyr?esp@a&ewe@ﬂefa traveler; predicting a time for the
object to travel to each such reader; determning, at the predicted tineg,
whet her the tag has been detected by a respective reader; sending a
message to a 34 avélherméthei] foamangginhebjeateefdlaim 2% Aurther @Hnnl‘ﬁélg@bj ect; and

ngf"uggo én%ﬁgr% o?ﬁae%@%@%%’ﬁ Ea?rhér d;%*‘l&es)ir{'%tﬁé idlcﬁégéngsgét @ftﬁ@?oj ﬁ?gc?‘m gg

further themavdélai ng determ ning the |ast detected | ocation of the object
and notifying a transportation entity of the |last detected location,
provided that the tag was not detected by a subsequent reader wthin the

predicted tingy. 2%nﬁtlﬁn%ﬁma?mgr&jb@&ldfglaﬁﬁuQﬁlttﬁer@@lﬂpﬁslﬁ 4:Ng: a tag
associated with an !ect east first and second reader capabl e of

det ecting t heaspagdptin tag withdravelest and second readers are located al ong

a travel pat g) Q%Ctgr%ea@gggcg eﬁg%regﬁreaé}gga%g&dgg determ ne a | ocation

status of th
determlnmg, at the predlcted time, whether the tag has been detected by a

respective reader;
sending a message to a traveler indicating the location status of the object; and
sending a message to a transportation carrier indicating the location status of the

object.

28.  The method for managing objects of claim 27, further comprising
determining the last detected location of the object and notifying a transportation entity of
the last detected location, provided that the tag was not detected by a subsequent reader

‘within the predicted time.

29. A system for managing objects comprising:

a tag associated with an object;

at Ieast a first and second reader capable of detecting the tag, wherein the first and
second readers are located along a travel path of the object; and

a server adapted to determine a Jocation status of the object based on whether or
not the tag is detected by a reader other than the first reader within a predefined period of
time, wherein the server is capable of performing a tracer routine to locate the object if
the tag is not detected by a reader other than the first reader within a predefined period of

time.




not the tag is detected by a reader other than the first reader within a
‘predefined period of tinme, wherein the server is capable of performng a
tracer routine to locate the object if the tag is not detect b 0 r eader
other than the first reader within a predefined period of ti ?y%) %ﬁy 2006
24 30. The system for nmanagi ng objecgs of claim?29, wherein the object is
an article of baggage. 31. The system for managi ng objects of claim 29,
wherein the tag is a wireless device capable of detecting and

communi cat i nGOwi t ITheishstem der\tha@ging 3BjectEld€ clains 2 & wiedin thebipcig anbj ect s of

cl ai m 30, .vi/ne ein the tag is a wireless device capable of detecting and
comuni AEEY'R Yt ¥eA%t her devices and is further capable of detecting and
comuni cating a destination nmessage to a wireless device held or worn by a
handl i ng agent. 33. The system for nanagi ng objects of claim 32, wherein
the wirel ess devi dde sysiera forapgnasing ebieels #brlaing 29, veergin thedag ine wieedess nat i on
nmessage t %ﬁ# e . j bj ects of claim 29,
wherein ({e&féglcgg%%:eo&n%re t|e§élensg "’]—1?%& 0 red{léﬁgg%?%g%%e?bati on and w rel ess
commruni cations technol ogi es. 35. The system for nanagi ng objects of claim
29, wherein the t i S capable .of detectin d.co ni.catin ith the
cach ronder. Ho. - e Tyt B iGren ARErRGT B A0 BRI M e a6 ViRt o n 't he
tag i s @sRechmbRb\delebtig dndYMhhidalin@witR ihef déided Bndis FeGRS capdble The
system for managi ng objects of claim 36, wherein the registration process
conpr i se deteghing adicamnymicetinga destipatigaaessage tag wirplss deyigedwld @rwarnagi ng

obj ect s @Jaﬁneth@%g,%m_Merei nthe tag is associated with a traveler by a
regi stration protess that conprises collecting a bionmetric identifier of
the traveler, 9 May 2006

33.  The system for managing objects of claim 32, wherein the wireless device

is an earphone capable of receiving the destination message from the tag.

34.  The system for managing objects of claim 29, wherein the tag comprises

radio frequency identification and wireless communications technologies.

35.  The system for managing objects of claim 29, wherein the tag is capable

of detecting and communicating with the each reader.

36.  The system for managing objects of claim 29, wherein the tag is

associated with a traveler by a registration process.

37.  The system for managing objects of claim 36, wherein the registration

process comprises registering on-line at a website.

38.  The system for managing objects of claim 29, wherein the tag is
-associated with a traveler by a registration process that comprises collecting a biometric

identifier of the traveler,




25 39. The system for managi ng objects of claim29, wherein the server is
adapted to determ ne an expected travel path of the object in consideration
of airport specific baggage transit configurations. 40. The %s%gt for
managi ng obj ects of claim 39, wherein the server is adapted ¥ gnhi ze
the object is msdirected if the tagsks detected by a reader not |ocated

al ong the expected travel path. 41. The system for managi ng objects of
claim?29, wherein the predefined tinme is a predicted tine for the tag to
travel to a r¥aderThetshetem fdtranartabmglobjests of elathe 9, wiitreid e seyvet 8m f or managi ng

objects of claim4l, wherein the predefined time 1is determned in

cohs dor e feinan eepte] e BROGLGR oPiethB orsrogar A Ghs, | 43, The
syst em fQecifiB BadiapdtraitRehSmPRitidhkal m 29, wherein the tracer routine
conprises notifying at | east one transportation entity that the tag was not

detected by a  reader other than the first reader within a predefined

period of ting a”%h@%ﬁ%&gE%&:ﬁs%lig'oc{%&fs%ﬁgﬁﬁgﬁ, WREA RAREr khe tag. 4.

The system for nanagi | ects aim4 ereln the tracer routine
further zlepied icesognweithyohjert spmisdireata if Heragic detted hy e tader ed lovhed t he

obj ect hets bt en Ito§§te .. 45. The system for managi ng objects of claim 29,
wher ei n ¥ CRFARSFF FaVEEa0t ed to send a message to a communication device
associ.ated with the traveler when a specified event occurs. 46. The system
for managi ng objects of claim45, wherein the_specified event is a failure
to detect thettag Heshitem orppagsing caiscts of rlatn &f, whegsin ths prgdefivgigmes 47, The

system fi%ﬁ[@'ib?&i e RRIRGLS (Afave] B aTedtler olfBEhE: el r&fagC! 1 ed event s
| ocating the tag after a fallure to detect the tag within a predefined

period of time. 48. The systemfor nmanagi ng objects of claim45, wherein
the specifi Ed42(.3\/er:'Ithe system for managing objects of claim 41, wherein the predefined time

is determined in consideration of airport specific baggage transit configurations.

43,  The system for managing objects of claim 29, wherein the tracer routine
comprises notifying at least one transportation entity that the tag was not detected by a
reader other than the first reader within a predefined period of time and providing the

last-detected location of the tag,

44.  The system for managing objects of claim 43, wherein the tracer routine
further comprises notifying specified transportation entities when the object has been
located.

45.  The system for managing objects of claim 29, wherein the server is
adapted to send a message to a communication device associated with the traveler when a

specified event occurs.

46.  The system for managing objects of claim 45, wherein the specified event

is a failure to detect the tag within a predefined period of time.




is detection of the tag by a specified reader. 49. The system for managi ng
obj ects of claim45, wherein the message conprises a |ocation status of
the object. 50. The system for managi ng objects of claim?29, V\ger%iq@ t he
server is adapted to send a nmessage to a transportation car rq Y n a
specified event occurs. 51. The systgﬁﬁor managi ng obj ects of claim50,
wherein the specified event is a fallure to detect the tag within a
predefined period of tinme. 52. The system for managi ng objects of claim 50,
V\ﬂer ein theh_sqwem leﬁgyfﬂ_&‘tﬁﬂ%rmér&ghn‘g%%dcﬂgafthﬁ%g&gq_lﬁﬁrﬁﬁltheﬁspfae’i%iédlé@nﬁ o detect
the.tag within a predefined perjo tine. : e system for nmanagi ng

obj ect s i§focating the tag afich a falure tordlstestiae fag vaihin g rpdetined igape et 8% of the tag
by a specified reader. 54. The system for nanagi ng objects of claim50,
further conprising a representative of the transportation carrier that
conveys a st at8us offhetsiisierndeor managing objeaizeff elaim 48, wikrete thesgedited evenicki ng t he
status of o] riskng: istering travel information associated
with a tlrséigtégftgorﬂOﬁﬁlﬁea‘[aggggrsg?%ﬁg%trg{)%ge, wherein the travel information is
associated with an identification tag attached to an object that is
associated wth t travel er. nonitoring_.the |ocatian of the object by
detect i ng wheld- t e heqaEm fPanpRgRe it 5 Sis 4By Whn e TESMES he ckpoi nt s

| ocat ed @ﬁ{f@m@gh@sat%isg{tﬁgdfmgj&@ where the object is 9 May 2006 27
dropped off by the traveler, and a destination |ocation where the object is
| oaded onto a transportation vehicle; and performng a |ocating process
when a centr serpyer. | . ' I i . ot passed

t hrough at I?e(l)ét (;I\r%lgSét&ﬁ(%%%lgﬁ%%%%?{g%gﬁlggﬁg%’ivﬂ{égmf\}m ﬁ?ﬁéléﬂ pr edet er m ned
anount - cddaptiednn senth @ medssagt ea traspoitaign paweceshen aspeaded evernciungy a
~notification nessage to the traveler indicating the status of the object's
| ocati on; and :

51.  The system for managing objects of claim 50, wherein the specified event

is a failure to detect the tag within a predefined period of time.

52.  The system for managing objects of claim 50, wherein the specified event

is locating the tag after a failure to detect the tag within a predefined period of time.

53.  The system for managing objects of claim 50, wherein the specified event

is detection of the tag by a specified reader.

54.  The system for managing objects of claim 50, further comprising a

representative of the transportation carrier that conveys a status of the tag to the traveler.

55. A method for tracking the status of an object, comprising:

registering travel information associated with a traveler in a central database,
wherein the travel information is associated with an identification tag attached to an
object that is associated with the traveler.

monitoring the location of the object by detecting when the identification tag

passes by one or more checkpoints located between an origin location where the object is




sending a notification nessage to a transportation agent term nal
indicating the status of the object's location. 56. A systemfor managi ng
the tracking of baggage, conprising: a travel industry si te,g&g%&i‘ssi ng:
one or nore checkpoints |ocated between an origination |ocation ere one
or nore objects are accepted froma pravel er, and a destination |ocation
where the one or nore objects accepted fromthe travelers are intended to
be directed to, wherein the one or nore checkpoints, origination |ocation
and dest dnoppadonf byothatiaveles, amd aidistinitibetodative shionhd etgeod étleated oatofaor
detectin@?ﬁhqﬂfa iqggyjfication tag attached to the one or nore objects is
| ocat ed Ay algnbﬁf aéﬁdm ned di stance of the respective detector; a
central ser veferfoRtingdilogtiag pRItEdsathet alcalted Server re6dpaizefthat the Wcsfidgrat | on
information associated with the traveler and the identification tag

at t ached!g §21 1 passed tiroyghableasjoae pkthe gRe of BersicheskopisoVigliR Bon associ at ed
Wi th eackshiaaiRal ol GANEL RiEARltelodalify ARERIndIREE checkpoints are
configured to send location infornmation tehe central server for storage
into the centscadingamatiicaionimessaghte the tpeaderiindicating dukaadusaf tieeiedt’s t he
identifiﬁg&kﬁn I£9 within a predeterm ned di stance of a |ocation tag
detector, an *$flerein the central server initiates a | ocati ng process when
it determ nesendihgh notificadbn indesagh® Hiranspdreatioh agdap airmningl @dicatrig et ect t he
identification t wthin a predeterm ned amount of tine, wherein the
Iocatin@“ﬂ?%@ggga%ﬁﬁﬁdﬂgﬁoﬁenerating a travel status nessage that

i ndi cates the status of the |ocation of the one or nore objects, and
generating a travel industry nmessage that indicates the status of the

| ocati on of t¥e odeswtem fsimenagngtedraciiog atibaggageneomprsingheckpoi nt t he
identificatiqﬂﬂﬁggmﬁgﬁ QSEQ%h@gﬂn- May 2006 28 57. The system for clai m 56,
further including: a voi c€ nessagé generator that generates voice nessages
t hat indi cate the ondesmioratheckpolntclatitehbassacinadrizhativh fochiiven winge or nor e

obj ects, wherein t.he voice sages . .
J one or more objects are accep{éﬁ%‘ong a fraveler, and a destination location where the one

or more objects accepted from the travelers are intended to be directed to, wherein the

one or more checkpoints, origination location and destination location include

identification tag detectors for detecting when a identification tag attached to the one or
more objects is located within a predetermined distance of the respective detector;

a central server including a cenfral database for storing:

registration information associated with the traveler and the identification tag
attached to the one or more objects, and

| location information associated with each checkpoint;

wherein each of the one or more checkpoints are configured to send location
information to the central server for storage into the central database when the respective
checkpoint detects the identification tag within a predetermined distance of a location tag
detector, and wherein the central server initiates a locating process when it determines
that one of the one or more checkpoints do not detect the identification tag within a
predetermined amount of time, wherein the locating process includes generating a travel
status message that indicates the status of the location of the one or more objects, and
generating a travel industry message that indicates the status of the location of the one or

more objects including the last checkpoint the identification tag was detected.



are presented to a communi cati ons device associated with an object handl er
that is responsible for directing the one or nore objects to the proper
destination | ocation. 9 May 2006
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57.  The system for claim 56, further including;

a voice message generator that generates voice messages that indicate the
destination location associated with the one or more objects, wherein the voice messages
are presented to a communications device associated with an object handler that is

responsible for directing the one or more objects to the proper destination location.






