WO 02/ 093307 PCT/ US02/ 15328 -1 SYSTEM ENABLEMENT OF AUTOVATI C FARE
COLLECTI ON DEVI CES USI NG A NETWORK CROSS- REFERENCES TO RELATED

APPLI CATI Wi92/0933000011 Thi s application clainms the benefi trcafuspeiissesty of
United States provisional application Serial Nunber 60/291,064 filed May
14, 2001 which is incorporated herein by reference inits entirety. 10
BACKGRClJND OF THE | NVENTI ON [ 0002] Thel- present invention relates generally
to automatic fare <collection and ticketing devices and systens and

specifically to smart card systens for purchasing tickets or passes to be
stored on a smart car dSYﬁTﬁM(ﬁMBEEMEN'E@HALHF@VIMMQ:ABEd in an

i ncreasingly wi de vari eCOLLKECTION DEVICES USING AINETWORKcation is the use
of smart cards to provide paynent and ticketing capability for mass

transit users. Smart ﬁb@% EIVI?REI(I@YEQdT et A APl 18 ATRON L her areas
I ncl udi ng pay phones, m‘r%_r?_m%ess pay

tel evisi®n, gam ng, netering and 20 vending. Retail businesses utilize

smart cards to encourage return business, such as the use of smart cards
to obtain a di sco@®®0Hn Thiresrlicationsclaims e henefilophpdotituef Bnitededeermbl e

];nc)); ecgrsnra]r'?r c égg%\ﬂélﬁﬁgl %éql[c%gm r%%?rﬁfé'?%d?o%%a{@c# ¥|Ietcﬂk\/ir"i’w'dﬁeOggdgr of
the card to 2@@13IWﬁ.chagdnéé@b%tbafwremtbyOPefeferﬁi@pihl ieabh@fsty. The |1 Cs can be

read-only or have read/wite capability. Reusable smart cards with
read/wite capability allow users to add tine or value to payment-type

smart cards, thus 30 avoidi ng to carry

currenc@t5 or, in the case Ac 6 n.hs e, for each usage.

The smart card W jgog¥]Sfhe present invention relates generally to automatic fare
collection and ticketing devices and systems and specifically to smart card

systems for purchasing tickets or passes to be stored on a smart card.

15 [0003] Smart cards are being used in an increasingly wide variety
of applications. One such application is the use of smart cards to provide
payment and ticketing capability for mass transit users. Smart cards have
found applications in many other areas including pay phones, health care,
banking, identity and access, pay television, gaming, metering and

20 vending. Retail businesses utilize smart cards to encourage return
business, such as the use of smart cards to obtain a discount on
merchandise or to gain points that are redeemable for cash or

merchandise.

25 [0004] Smart cards generally include one or more smart chips or
integrated circuits (“IC”) located within the body of the card to receive
and store information or applications. The ICs can be read-only or have
read/write capability. Reusable smart cards with read/write capability
allow users to add time or value to payment-type smart cards, thus

30 avoiding the inconvenience of having to carry currency, or, in the case of

mass transit, exact change, for each usage. The smart card will also



WO 02/ 093307 PCT/ US02/ 15328 -2 contain interface neans, which wll depend
on whether the smart card is a contact-type or contactless smart card.

Cont act | ew® ccapzde7 Wi | | contain an antenna structure for @Eommuso2/cs8 on with
an RF source, and typically include circuitry adapted for deriving
operating power fromthe RF signal. 5 [0005] The smart card is a small,
usual ly credit card shaped, device ttfat contains at least a menory devi ce,
typically an enbedded integrated circuit, for storing information and
applications and a transceiver to conmunicate with a smart card

comruni cat i crordaini interfade meanst wdachl will ependhon edtetber theysmertceanduai cat es
t hrough the transceiver on the snmart card,tg access the stored .

| nf or mat i on.? FHEIAGTLYbE Of CONRRHRRT TReT Gy Hass Srice Wik copfaime

| nformati on o RferNASH AR SR Ofinilicdtith ARIISHIES, Shd ThPIckHy
existing data rn the nenory device. For exanple, 1f the owner of a smart
card uses a iadlide cdruitrg adapted foy dérivimgaperating pbweerditamrthe Rsigaah
purchase, the smart card conmuni cation device can read the information

i ncl udi r@ the cardholder's identity and the availability of funds. The

st car d conTrlot ofh'BafCeA 3 8en G LB ARaRea AL " O

avail able funds iT Tt "has Wi capabi conmrunrcati on

devi ce can shat @ohtalisatldaut ddeincty duviddeypiaailly spémbedabyhtagrited tine
and |l ocation of the transaction in addition to the identity of the

communi cat i aircgdly ifoe stgroapsiformation aod :ppjicatipes apdta trapsegiveratadhol der s
purchase tickets for usi F%at hei r sHart t he ste have
AHF

card smart _card_s
utilized serGOPMEIEIRNIRDN EatPTaHC Q&WfﬁtQWd?)‘f'ﬁ?'ogg]essmaxo‘éqr ver
cont ent1@nd < HhirRFicatHf delite BohithBnicatd<Leiro08h RAB itPIRREIVE? DRl B dthart
stations and depots. In addition, the conmunications to a Central System
are via an igdardrtosticass the stonedi iofdrmatornc omhe sinhat .catth ennmamuicdtiohder
Wi shes to adéj time or . ) i , .
evice may simply read the information, load the information into the
memory device or modify existing data in the memory device. For
example, if the owner of a smart card uses a smart card containing
15 financial information to make a purchase, the smart card communication
device can read the information including the cardholder’s identity and the
availability of funds. The smart card communication device can also
deduct the purchase amount from available funds if it has writing
capabilities. Further, the communication device can store transaction data
20 on the smart card including the time and location of the transaction in

addition to the identity of the communication device.

[0006] Traditionally, when patrons or cardholders purchase tickets
for using their smart card, the smart card systems have utilized serial
25 communications and proprietary protocols to deliver content and collect
data from fare collection equipment located at stations and depots. In
addition, the communications to a Central System are via an intermediate
communications controller. When a cardholder wishes to add time or
value to payment-type smart cards, all the data is immediately written on

30 to the card via a writing device. As a result, the cardholder must have



val ue to paynent-type smart cards, all the data is inmmediately witten on
30 to the card via a witing device. As a result, the cardhol der nust have
WO 02/ 09380028a3B01US02/ 15328 -3 access to a witing devi cecTasotrizesa card
reader, at the tinme of purchase. Furthernore, these types of systens tie
up network traffic and require |arge _storage requirenents at access
devices in the field. 5 SUMWARY OF THE-| NVENTI ON [0007] It is an object of
the present invention to deliver transport ticketing of any kind, fare
paynent and |loyalty award solutions via the Internet. 10 [0008] It is

anot her obj eccess t¢ hewptingatevice)\auchi amatoarg readeate atthe timephptrdhmsed

I nterface t sq?rt card ticket systens to increase the abilitéglo sell and

process trandiriNesRPTRnteSetyPes Op SYptams Aisr P petyorp tratfic anf reauice
envi ronnent I?rtg% 4F uenitith B Yt t8eld %W:gsc?r‘f%etf fg) nternet, 15 to

collect the tickets Tat the access device or fare collection equi pnrent, and
to support ticketing, or other applications, that are non-transit rel ated.

[0009] It is yet another object of the present invention to provide

appl i catd ons for use with tkéQMMA%&FBEﬁEMe for contact or 20
contactless smart card (CSC) purchase and registration, CSC

personal i zation, CSC transit application tracking, and CSC non-transit

appl i cation pur cheee7amdis! finebjeat of AR redenttineMi®s ed idelivereithh§oort an
automatic Travel, Transport or 25 Event systemutilizes a server

cont ai ni ng gicketinpafearyr kindt fdreseayrnentsand toyaltyf award solutioesatiadhe o
accounts of  individual patrons or cardhol ders. The database(s) can be
accessed by IPYRIGGr dhol der by using a term nal containing a browser, such
as a pefggonal conputer or personal digital assistant. Once accessed, the
patron can purchase entry permts, such as

[0008] It is another object of the present invention to provide an

Internet based interface to smart card ticket systems to increase the

ability to sell and process transit payments, to support a shift to a more

cash-less environment, to purchase or authorize tickets over the Internet,
15  to collect the tickets at the access device or fare collection equipment,

and to support ticketing, or other applications, that are non-transit related.

[0009] It is yet another object of the present invention to provide
applications for use with the Internet based interface for contact or
20  contactless smart card (CSC) purchase and registration, CSC
personalization, CSC transit application tracking, and CSC non-transit

application purchase and loading.

[0010] In the present invention, an automatic Travel, Transport or
25 Event system utilizes a server containing a database or databases to store
information related to accounts of individual patrons or cardholders. The
database(s) can be accessed by the cardholder by using a terminal
containing a browser, such as a personal computer or personal digital
assistant. Once accessed, the patron can purchase entry permits, such as

30 travel tickets, fares and passes. The purchase is not automatically



30 travel tickets, fares and passes. The purchase is not automatically WO
02/ 093307 PCT/ US02/ 15328 -4 downl oaded onto the card at the tine of

pur chase,wembssopatron is not required to have access t @ca/usaraseeader
when purchasing the entry permts. 5 [00111 Wien the patron or cardhol der
presents the card at an access device, such as a check in device, gate,

ki osk or validator, the entry perntr4'ssociated with that access device is
downl oaded and witten to the card. The other entry permts that were
purchased remain as pending transactions on the server or in other

pertinent delpvwrigaded oato 1he eardrpt she timeopaureiassuserhsRAtEEsisNRly ti cket
a travel ticket ticket to basehal | and ap_eve ket, when the
St o pr esdhdred 1 hEVR arcles T Head Teau o Ub Rl EBag S Thel Al L.t on

the subway tdefkfis.is witten to the card, but the other tickets remain
pendi ng on the server or in other appropriate devi ces. Wien the patron
| ater presents his or her card at an 15 access device at the basebal | gane,

or Airp t / Seapor ropriate hased tic vvrittentothe
card. 12] The [bgflégs‘/ﬁg’? t‘ggﬁ’@t’t‘i’é‘ro HRBHC%P’?%?{FE E éc?vant ages of
fol ECfﬁS”épdg§¥$?§$??8n%‘=+§@en£9§§° o k%*’tééﬁ*%“%tﬁ" e =
DESCRI PTI ON dftryTprnbiRagkdE3at¢dD Oitl] tHdteaquess elelvidensaeddwnloaded lande bet t er

understood fromthe 25 follow ng detail ed description of an exenp| ary
enbodi nent  ONTIHEB tojthecgard ofhetotRenentiy RerMitscliad v ete: purchasedt ERPANYi ng

drawi ngs in c
whi ch: Fi gur\egné 'mméllt%] gagéﬁqﬁg eth% g&né‘t ﬁ\igﬁ{?lrttg%r{'h&g &%ve ?‘%oér'ﬂ of a
Preferrgy Edyaeigieni a §9tr5h wrehé’sdsSa 80bivalyUuidKed] b aravad n@kbt agpicket to
architecture of the present

a baseball game and an event ticket, when the patron presents his or her

card at an access device at a subway station, the subway ticket is written

to the card, but the other tickets remain pending on the server or in other

appropriate devices. When the patron later presents his or her card at an

16 access device at the baseball game, or Airport/Seaport, the appropriate

pre purchased ticket is written to the card.

[0012] The foregoing, together with other features and advantages
of the present invention, will become more apparent when referring to the

20 following specification, claims and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will be better understood from the
25 following detailed description of an exemplary embodiment of the
invention, taken in conjunction with the accompanying drawings in which
like reference numerals refer to like parts and in which:
Figure 1 is a diagram of an Internet Enablement System Network of
a Preferred Embodiment;

30 Figure 2 is an illustration of a kiosk architecture of the present



WO 02/ 093307 PCT/ USO02/ 15328 -5- invention;, Figure 3 is an illustration of
a gate architecture of the present invention; Figure 4 is an illustration
of a val iwatoenmothitecture of the present 5 invention; PCEUrse2/53Rs an
illustration of a hone personal conputer and agency personal conputer of
the present invention; and Figure 6 is_block diagramillustrating the

i nteraction of all the devices illusifated in Figure 1. 10 DETAI LED
DESCRI PTI ON OF THE DRAW NGS [0014] Figure 1 illustrates an automatic fare
collection system such as a smart card conmmunication system 100 in
accordance whwentiors 15 preferred enbodi nent. The smart card conmunication

system 100 is i .enented _as part,..of mass transport or transit fare
coll ection syst eianE i ap LPErHue ef s B RAEATSREES o IR | he ar
wi Il recognijggehfigh; the principles and teachings described herein may be
applied to a variety of applications or industries. 20 [0015] The smart
card conmuni cat i drigeses4asnahGbustratidre op mesaidatorn arcbitectureiafcthedessentiveb

server 2 that contains at |east one database for storing information
associ at®d WVE"WORmart card, or any other device containing a smart chip

or capabl e of stqtpfg 55 AhTRLLPLISH °ﬁ%‘ﬂ*‘?’§§t éeg%aé%%rﬁéﬂc}%%%iéﬂén% out the

cardhol der and the“system or agency t card, such "as

transit aut hsersdyal canpliered thetgresedthiavdatiahpseds) . Once a snmart card has
been issued to a patron or cardhol der _and the card has been activated, an

account i s gener dtigdreafids dlaskediagramHiliusirating thy interacgion of all the

devices illustrated in Figure 1.
10
DETAILED DESCRIPTION OF THE DRAWINGS

[0014] Figure 1 illustrates an automatic fare collection system,
such as a smart card communication system 100 in accordance with the
16 preferred embodiment. The smart card communication system 100 is
implemented as part of a mass transport or transit fare collection system
in the preferred embodiment. Those skilled in the art will recognize that
the principles and teachings described herein may be applied to a variety
of applications or industries.
20
[0015] The smart card communication system 100 of the present
invention includes a web server 102 that contains at least one database
for storing information associated with a smart card, or any other device
containing a smart chip or capable of storing information or applications.
25 Information about the cardholder and the system or agency that issues the
card, such as a transit authority, is stored within the database(s). Once a
smart card has been issued to a patron or cardholder and the card has
been activated, an account is generated and stored in the database(s) and
the account is linked to the card by a unique serial number assigned to the

30 card. To obtain a card, a patron can either purchase a card via a network,



the account is linked to the card by a unique serial nunber assigned to the
30 card. To obtain a card, a patron can either purchase a card via a

net wor k, W0 0229398307 PCT/ US02/ 15328 -6 such as the | nteragtysodissest|y
call the agency and purchase a card over the phone or purchase a card at
vari ous agency |ocations, such as a transit station. |If purchasing on the
Internet or calling the agency, an wunactivated smart card will be sent to
the purchaser in the nail along with 5 a PIN nunber. [0016) Once the
patron or cardhol der has received the smart card, the patron or cardhol der
nust acti vat®uchy ag gy ternathdireaty cdll ithe tagency gadcpurghase atcaig aver dbeount .

The car dhol ca i r. th ard.via_ 10 r 04_by, accessing
{he agency SHRtEPs BSGHERE (BNl admhdy BeafblR: fuh S0 v 8FHE "2e "o
personal congigtieh. IPRURHERInglbBIthalintetfét 6F aallingrthageptheandevi ce
containing a browser, or by tel ephoning the agency's custonmer service

car dhol der sunssdivatecd smagt sarsk wilhbe sgntl totbe punehagsiidndheinnail alemgawithst ance
of agenc perﬁﬁgnel. Specifically, the 15 cardhol der nmust link the serial
nunber of t HEFOL"WMBS&™h the cardhol der's personal information. [00171 |f
activating the card on the agency's website, the cardholder will be
pronpted to enter the serial nunber of the card and a 20 personal PIN
nunber that is asi@0di6dt@ucerthdpatrencarcardfdidePhhk ireceivedhé ynerhtatd) t he

patron under separate cover fromthe card and i s used to validate the
car dhol der t'heRIERR AT FREAIdIIIYSHAtivaleRMfedistRE the ¢ard wdthethe t he

dhol d ' | fl , th
Company, 1 1 Syl SR or ectURE! THeloianOffer cebisoRier WELad O,

addr ess10 i ncdhechdtgvdrRel @4 by, acklegsifg thefadtddy’ Qb the Itkatale  nunber
and e-mai | address. The cardhol der can al so choose to enter paynent
i nf or mat i on Y@@ tegminal A& rughuas Rpessonal wompites, eersanal digita

assistant or any other device containing a browser, or by telephoning the
agency’s customer service cardholder support to register the card over the
phone with the assistance of agency personnel. Specifically, the

15  cardholder must link the serial number of the card with the cardholder’s

personal information.

[0017] If activating the card on the agency’s website, the
cardholder will be prompted to enter the serial number of the card and a
20 personal PIN number that is associated with the card. The PIN is normally
sent to the patron under separate cover from the card and is used to
validate the cardholder to allow him to access his account. Once
validated, the cardholder will be prompted to enter his or her first and last
name, the company, if any, that purchased the card for an employee, his
25 or her address, including the city, state, zip code and country, telephone
number and e-mail address. The cardholder can also choose to enter
payment information relating to future purchases, such as a credit card
number so that any purchases will automatically be billed to a specific
credit card. This allows the cardholder to make purchases without having

30  to have a credit card or exact change. The above account information is



nunber so that any purchases will automatically be billed to a specific
credit card. This allows the cardhol der to nake purchases w thout having 30
to have aworeespizotard or exact change. The above account ipafrarsomtizehn i s WO
02/ 093307 PCT/ US02/ 15328 -7 by way of exanple only and each agency can
request nore or less information abogt t he cardhol der. [0018] As discussed
previously, upon activation of the car'd, all 5 the information wll be
stored within the database(s) and the smart card is Ilinked to the

cardhol der's account by the serial nunber assigned to the card. Accessing
t he account by wawsot exarealedrrdy nd earch pgenaneany requasttgore aleBsas t he

tickets, passgs_and valu r. o tored in the transaction purse
(T-purse) iancﬁg’aé'c?@o%ﬁ?uetttﬁgtcae{agglé%&i | able on the card for use, as 10 well
as purchase additional entry permts. To make additional purchases, the
card hol der accesses his account by using a browser to communicate wth

the server storid@ONBd adsdliscussetpresiousty, URfareactivasiorcotithe carde all
cardhol der i s sent a confi tion either by emil r | ar il if the
car dhol der &BEé“%P%%%Waw%ﬁé?ﬁedawgg%{hg%@aﬁﬁg @&Sd I%i'@g%ﬁ?rﬁr‘%sents
his card at i@'ﬂeGQB%\%_éja?Mh&Iaer’%%o@ﬁt Bykth@Serihl huntbed HsSighed 19 the?

val idator 126, there is an i nstantaneous querying to the server 102 for
pendi ng ent roargeAntessindabe haveubealiowstho zaedhaldel tneieané@ntrdygberanits,t 0 be
witten onto the card.. As an alternative, the access device may be pre-

| oaded wi t h 468 asnthetipkatsi passes pofdyelue o BwdeY i SAradbin Hie Eapeardioter s
account. the, fgl %\g-g)t%r%ya)ig ShBdide fi‘h&ﬁ{)@s?\gdr?lgBH 65 %hé clad For IMéryg%{&hgom ains

alisting o S avail a ur chase 1 nclud

vari ous10 i ckeél as fpurélsastnadditivask entryp hedriitss Feanake ddditivnyl pufehiases) ti cul ar
groups such as seniors. 25 New tickets, fares and events can be easily
added to t hahpicard doldgaradcgpses his account by using a browser to communicate

with the server storing his account information. After a purchase, the
cardholder is sent a confirmation either by email or regular mail if the
cardholder does not have an email account. When the cardholder

15  presents his card at an access device, such as a kiosk 114, a gate 122 or
a validator 126, there is an instantaneous querying to the server 102 for
pending entry permits that have been purchased on-line and that are to be
written onto the card. As an alternative, the access device may be pre-
loaded with the entry permit.

20

[0019] In addition to the cardholder’s account, the database(s)
includes a fares and tickets file, which contains a listing of all entry
permits available for purchase including the various tickets, fares and
events and any special discounts for particular groups such as seniors.

25 New tickets, fares and events can be easily added to the list of available
entry permits in the fares and tickets file so that cardholders may
purchase tickets to these events over the network 104 and have the entry
permit linked with their account. The file also maintains a description of
the tickets, fares and events, the various prices of the tickets of the event

30 and the period for which a cardholder can purchase a ticket for a



entry permts in the fares and tickets file so that cardhol ders may
purchase tickets to these events over the network 104 and have the entry
permt | iwkedowisbh their account. The file al so mai ntai nsPaTdssziispt i on of
the tickets, fares and events, the various prices of the tickets of the
event 30 and the period for which a caydhol der can purchase a ticket for a
WO 02/ 093307 PCT/ US02/ 15328 -8 particllar event. Once an event is
conpleted, the event is renoved from the file and cardhol ders can no

| onger purchase tickets to that particular event. 5 [0020] Also included
in the dat ab@@'@l@ybaneyeat b&HIce: an YRt iscepmplesed, thecevaiiks reaeyadtTram fil e

oot ons i nei ttetieg SoBTRRER AR risaiipgRr Btk ol 1R TheCBeARIar 057 T

card on fil eevéml, ng a debit card, sending a statement to the cardhol der or
all owi ng the cardholder to enter a new credit card 10 nunber. If a
cardhol der has a credit card on file for automatic paynent, the smart card

is linke to t he der.' C nt cont.ai ni e credit

bformacon. | nel GZH AEE iegpEeds aé?a*at%tzﬂsﬂﬁﬂ stober £ oBRReoh Tl date.
Any entry pe-rmb RKfdtABERon ile lcURtAIfs kfié SfrereAt pa dr gand
addi ng noney to g card cano e dlcl’ ectﬁ§/ appl |% oi)?ﬁ. r%{ebt&‘ t scar cﬁRS i nked
to the accoutot a cafdfitlder<i Dhése aptohs datlede, abutcara\/mcrtl laniteghady ohargrapt i ons,
such as the entrances to a transit _system subway, and allow a cardhol der

to load entPYrchases taagredificaed rprfilenusipo» dehid qaf‘&rn%?ﬂd@?@t%ﬁ?e@%% ki osk
contains 20 g, fh%”&é}dﬁﬁif%?%rjall%%ﬁﬁqmg c%ﬂ&t%l&%laf!) Entet ndec ngt%gbdef can
ain a

present the card at a con g% Card re 16 and a

touch $@reefurhb8r. WesarihidéHedglgcrédipcant baSile fki agtomatie papm@éhe) der
uses the touch screen 118 to proceed. The cardholder is first requested to

present the ®gremariccard is Hekedte the gaedholder’s gcaeunt peniaining thecsedit or ed

card information, including the type of card, card number and expiration
date. Any entry permit purchases, including fares, passes, event tickets
and adding money to a card can be directly applied to the credit card

15 linked to the account.

[0021] Kiosks are located at convenient patron locations, such as
the entrances to a transit system subway, and allow a cardholder to load
entry permits or value for entry to the transit system. Each kiosk contains

20 a touch screen 118 and a card reader 116. The cardholder can present
the card at a kiosk 114 which contains a card reader 116 and a touch
screen 118. When a cardholder approaches a kiosk, the cardholder uses
the touch screen 118 to proceed. The cardholder is first requested to
present the card 120 to the card reader 116 to determine the data stored

25 on the card. The card reader reads the serial number from the card 120
and communicates with the database on the server 102 to access the
cardholder’s account which indicates if the cardholder has any pending
purchases and indicates how many entry permits are available on the
card.

30



25 on the card. The card reader reads the serial nunber fromthe card 120
and communi cates with the database on the server 102 to access the

car dhol dewoszaezsount whi ch indicates if the cardhol der ha®cargsopessds ng
purchases and indi cates how many entry pernmits are available on the card.
30 WD 02/ 093307 PCT/ US02/ 15328 -9 [0022] Gates can al so be | ocated at
entrances to the transit system sucHW as a subway, and allow a cardhol der
entry to the transit system Each gate contains a card reader 124 and to
gain entry to the transit system the cardhol der nust present the card to
the reader. The 308223 Gates icanialse bartagatedtatentianaestiocthectransit 102 via t he
net wor k 104, eads the serial nunber fromth rd and . sends the nunber to
the server SKRLTE: PHEN a5 Rt WaY: 8nd aUthe celngiderceay R Phd it tivase. As
an  al ter natgy¥earhNeE LM §at¥PdorRBind & chRAARM1120 hRE t6 HalirY eRffyMol theThe card
Is | oaded wth the proper entry permt and the cardhol der is granted
access 10 t drarsit system,tthsysrdinoldehosisppoesehtrtpet deed dartherreader. Wheh a

ALl SRR i oo L et R e
d wh t ' '
CoL T gl B sbToBSSHER, Pt oot o mellarr

not avai | ablwhefehtheceardholdée’s acbaunplieactdssedanahedidtabase/alscart or 126.
Typically, validators are |ocated on platforns that do not have a gate or
at an ent r ardiernative thexgate gay\he pre-lpadedniith 4he entey aeait] ocha eardois a

T g Y GG S o P A o e WG BER R o
server,{(® WtbethepahsiPsys@niNfus providing the card reader with a ticket on
departure. A ticket on departure is when an entry permit is purchased
on-line and the entry permit is written or transferred to the card when the
card is presented at the gated, granting the cardholder access to the
transit system.
15
[0023] If a kiosk 114 or a gate 122 is not available, the cardholder
can present the card to a validator 126. Typically, validators are located
on platforms that do not have a gate or at an entrance to a travel service
or venue and are also located on a moving vehicle such as a bus. The
20  validator 126 is in communication with the server 102 via the network
104. To establish a connection with the server, a wireless hub 128 and
an access point 130 are utilized. The access point 130 reads the serial
number off of the card and transmits the number to the wireless hub 128
using an antenna 132 on the access point 130. The access point 130
25  establishes the connection between the wireless hub 128 and the network
104. Once this connection is established, the serial number of the card is
sent to the server where the cardholder’s account is accessed in the
database. As an alternative, the validator may be pre-loaded with the
entry permit. The validator also uses the antenna to download or write

30 transactions to the card on the moving vehicle. A typical validator will



an access point 130 are utilized. The access point 130 reads the serial
nunber off of the card and transmts the nunber to the wireless hub 128

usi ng an woteenms0132 on the access point 130. The access paTntSoy/33225
establ i shes the connection between the mﬁreless hub 128 and the network
104. Once this connection is establis the serial nunber of the card is
sent to the server where the cardhol d s account is accessed in the

dat abase. As an alternative, the validator may be pre-loaded with the

entry permt. The validator also uses the antenna to downl oad or wite 30
transact i ongongaintaeswa@rdcad digplayodnichg prisiectaeprint oypaderepdd i dator will WO
02/ 093307 PCT/ US02/ 15328 -10 contain a smart card display and a printer to
print out a receipt. [0024] Entry permits are not witten to cards prior to

presenting the qpp@4Rt ERfy PerRPS aie\ﬁdiam.ﬁlah&o%arasqﬁwa t8ThreSémi traffic
and 5 storage requirenments at devices in the fiel When the tickets are

witten onttbetdaed @han, acoelsy delvice:. i Ihstcsuhseicamnmg'- petwork eatfitand venue
where t card is bejng presented ar, it Thus, if, K a cardhol der

DU chasts o SBaEgeTeSRIPMERtS of GRBCEor the ey When She tickts,ate T tieninol der
presents theor]tpeﬁlg rd 20nl Ctﬂgst&lg‘f% r&15tiA tBr}ﬁe%n§to"i‘t\)eﬂﬂe WA rebfﬁ% ticket
is automatic wrltt nontot e car not the baseball tickets.
The card nu&iarcbes beihgsmretsenltealtammvatmssTldwnte @drdhbleleb puediedsesgabes t 0
wite the baseball tickets to the smart card. 0025']‘ The patron or

car dhol der digkes @anddickeits ke muprsedal gﬁmmwélenltbemﬂ @98@95‘?%‘@"%"@3 or her
account via ”ngg {rﬂ:%tSF a%%éeogé H@S{Jyg?atuowqﬂg L*Qtau(i!gr%n‘%'tlcﬁl’l such

as address of I ons, |va a car pUI’C asi n ar es

ticket s10 addiAfteAMY the caed h@@t Asethe Basébaueuckets ewrrregcéﬂalemqaf ghol der S
account details). An account history describes the entry permts stored on

the card, surhsentediatian sceass draderst the basgbalbgemartoporitathehanerls, and

now mich money, or WAL (GYFILald. cket s are

[0025] The patron or cardholder can select from numerous options
15 when accessing his or her account via the Internet. Options include
changing account details, such as address or payment options, activating
a card, purchasing fares or tickets, adding money or ad hoc querying (i.e.
viewing the cardholder’s account details). An account history describes
the entry permits stored on the card, such as tickets and passes for any
20 transportation modes, and how much money or what event tickets are
written onto the card. He or she can also decide to purchase additional
entry permits, such as fares, tickets, add money or purchase tickets to
events which will later be written on the card when the card is presented
at the access devices. As discussed previously, payment for the purchase
25 can be made by charging the purchase to a credit card or bank account
located in the system linked with their account or the cardholder can
choose to charge the purchase to another credit card by typing in the
credit card number and expiration date. Once the cardholder has
completed the transaction, the cardholder can print out a receipt of the

30  transaction on a printer 110 attached to a terminal 106, such as the



witten onto the card. He or she can al so decide to purchase additi onal
entry permts, such as fares, tickets, add noney or purchase tickets to
events wwoh2mpdsh7 | ater be witten on the card when the cacu/nisszpsesent ed
at the access devices. As discussed previously, paynent for the purchase 25
can be made by chargi ng the purchase i a credit card or bank account

| ocated in the systemlinked with théit” account or the cardhol der can
choose to charge the purchase to another credit card by typing in the
credit card nunber and expiration date. Once the cardhol der has conpleted
t he transactqasaholdpes erspindl ¢@MRWHS - print out a recei pt of the 30
transaction on a printer 1 10 attached to a term nal 106, such as the WO
02/ 093307 PCT/ US02/ 15328 -11- cardhol der's personal computer. [00261 |f

the cardhol der sqbeoe} flifed4r@hSIaer §6ER: fHe BUCIORE SetupPdi Plirchiabe
cardhol der nust sel ect between the possible ticketing 5 options. If the

ti cket opti @ptian, stheecardtholdenanusir selectibetweenythve possibler icketingdi t i onal
options to select frOLn if’ltk al |l ows .t he carélh | der o‘apur.chase speci fic
quantiti®s APHANEnSH (thetiaket OPHiR 1§ selested nilienerrdhalder is, gvsa - 3e%erdn,  such
as air, railggdisndl" L¢f 4 ' purse
(T-purse) aﬁdovm ngaﬁfo rgﬁrsftgz&?ﬁ%tﬁgrrrgnga%yg uaﬁ@%@&érpﬁ %ngﬁtélé%n 10 to
the trips, tdpecifarqbantities chitraabis aigkets fasearpassertivddd ofitrangportafion, a
specified day and time, anount of days _or add noney to the account. Wth
the aut ol oadUsptasoalr. ils buess adsha specificsamaynt af MRy 1A the ARSIt he

car dhol der ch : P | ' pas .and

car dhol der As841 S258 Bl P St S WRKCRYRor e PRCSEREAY

next tol@achol therfripshene aadinldrrcdnusiso tpirehadd padie sttt taré ool for aket s,

passes or noney to be added to the account in the box and submts the

purchase t o spesifieskd@y and2ime.oappunt of days mireidst meneyrigddieraosount-he

car dhol der I\I?lit%l tlh%V\éeu o}og% option, a screen appears listing entry permits that the
cardholder can purchase. The listing of the various trips, passes and
money that can be added to the card appears in one column with a box

15 next to each item. The cardholder just types in the quantity of tickets,

passes or money to be added to the account in the box and submits the

purchase to the server 102.

[0027] In the preferred embodiment, the cardholder is allowed the
20 option of where to collect the purchase. A drop down box containing all
the available locations appears on the screen and the cardholder must
choose one of the options. Additionally, the cardholder may also indicate
that a separate entity, such as the cardholder’s employer is paying for the
tickets by selecting this feature if available. Some companies pay for a
25 portion or all of an employee’s transit tickets as a way to encourage
employees to take mass transit and reduce pollution by not driving to
work. Selecting this feature will cause the purchase to be billed to the
employer instead of the employee. The system can be set up so that an
employee can only bill certain entry permits and a certain amount of

30 money will be used in the course of the cardholder’s employment.



20 option of where to collect the purchase. A drop down box containing al
the avail abl e | ocati ons appears on the screen and the cardhol der nust
choose onwook/0p3se7 opti ons. Additionally, the cardhol der negTalsez1i3ngli cat e
that a separate entity, such as the cardhol der's enployer is paying for the
tickets by selecting this feature if ayailable. Sone conpanies pay for a 25
portion or all of an enployee's transit4 tickets as a way to encourage

enpl oyees to take mass transit and reduce pollution by not driving to

work. Selecting this feature will cause the purchase to be billed to the

enpl oyer inst ead [802Bhe I&ths agdwc quary ppdioenhashesr selected ¥ that an -
enpl oyee can onl bill certain entr ermits d a t ai t of 30
roney i 11 - garindet hos REOkEh Fa S tR Tl SaE RS nn A RERE" wo

02/ 093307 PGHWSA24dGARY alf 4Re R08RHIe bhir/Serftid186 WBIERY aCitaldd Nagngeen
sel ected, the cardhol der has chosen to view the details of his account. A

listing appdahe histoay lof rihe aiccouht indicatingohewettter gandehas beemsised! | Ifas a
detailed listing . of the history of the account indicating how.the card has
boen uschl, | the BOgiREatEn: PP RPRATRSTRRRCY SURC1eds 1o SR IIAER Car TSt dPanol der
can register V. VIRRHY ' ;
event/venue l{rfagﬁg?%%rpuﬁ:talg%ﬂ%se%een g{él 2@?‘53? t twgédﬂgllzec}g{rbecan
pur chase entfugictien hiak beled selested| the ¢ardhwldaradarapuchiase rensryopersipits to ng
events. The cardholder nerely has to enter the day of the event and the
nunber of tiGEKiEIT evaRtssuch a5 saNeerts or SRAEENRY evertssy the pardhalder mesely

dat abase €0 1S SP thd RISSR efDind ilRiRbe L FRLPHChRYG 80 Lhat

parti cul ar &a. I eminforns the car e are

enough avai |pptiRadddc KERE sgBtbradhecké thé datatriseel determing @ thekeateoampar ge

the purchase to the credit card that is on file or to another credit card.
Once the ti dlckets ledt fompunchpae oinathed pagticacday.i 1hae. the systeaninfeans he

car ol det 8 ol aby et b SRR SLoighEE SR R BB "

cardholder would like to charge the purchase to the credit card that is on
file or to another credit card. Once the tickets have been purchased, a

15 confirmation is sent to the cardholder via the network. The cardholder
can then print out the confirmation as a receipt. If the tickets were
purchased at a kiosk, the cardholder has the option of receiving a receipt
printed directly from the kiosk. When the cardholder shows up at the
event and presents the card to a card reader, the tickets are downloaded

20 or written onto the card and the cardholder is allowed entrance to the
event. Depending on how the system is set up, once the card is
presented, a paper ticket can be printed out indicating the location of the
seats and/or the location can appear on a screen so the cardholder knows
where to sit. The seat number can also be encoded on the card for

25  subsequent inspection.

[0029] Once in the event, the seats can be confirmed using a hand
held validator 112. If there is a dispute as to who is allowed to sit in a
particular seat, the card can be read indicating the exact seat number.

30  The handheld validator 112 communicates with the server through the



purchased at a ki osk, the cardhol der has the option of receiving a receipt
printed directly fromthe kiosk. Wen the cardhol der shows up at the event
and presewodwbssorard to a card reader, the tickets are deemlusazess220 or
witten onto the card and the cardholder is allowed entrance to the event.
Dependi ng on how the systemis set up,,once the card is presented, a paper
ticket can be printed out indicati ng'H’Te | ocation of the seats and/or the
| ocation can appear on a screen so the cardhol der knows where to sit. The
seat nunber can al so be encoded on the card for 25 subsequent inspection.
[0029] Once netwonk 1&fAentn additiose the handheld \idatombl2 eanmddhanddieckel d

val idator 112. If there | di,sppyt.e as to o.s allowed to sit in a
parti cul ar sy@l\‘fe, °E‘ng€§’F‘?ﬁg§n Ct;‘@%ketﬁa ﬁcﬁaf‘eﬁ?‘f%’% ﬂ*elﬂgt;(gg}'rogeoart nunber. 30
The handhel ¢ayghdidat ghd théck HE4BLE ali6Sativr Torlthe SRINYEITHIS OEghalhe WO

02/ 093307 PCT/ US02/ 15328 -13 network 104. In addition, the handheld

val i dat or 1 applicabbledddrameporheg&temavherea sdat is alldcated, tochganelie account
hi story_ﬁ(if the patron or cardhol der and check the seat allocation for the
event . is is equally applicable to transport systens where a seat is

al located to a j‘?Hb@@Yﬁl}t’%rLQ@\?@]{/, AhelRbhRkY dobd rbhatanfltaldigr does not

have network access, the agency can update the cardholder’'s card and add
tickets to a¢ess stheaalgbricygres updatembreegyardhokiey’satdrdrand add siicketsetb wi t hi n
the system The cardholder calls the custoner service of the agency and

the 10 agen@veptmass taieesadd Menayeosany atheroken; alioved MathiathBase(s) with

the patron r;ys{érne ﬁ%ggr%lhgﬁcférsc ﬁgﬁﬂg%s‘?%%sgr\n@é%f&ﬁé %peﬁ!%%ﬂﬁ fhech as a
personal co uter or any ot her evi ce contalning a rowser. e agency can
per f or moul tageheyfdomsiuaizatéd with the sedieelcdataining e, ddtabasgienwiticttie  set

up an account for a new cardhol der and register the cardhol der.
patron or the cardholder’s account using a host terminal 108 such as a
personal computer or any other device containing a browser. The agency
can perform multiple functions for the cardholder. First, the agency can
set up an account for a new cardholder and register the cardholder.

15 Usage statistics and reports are available to the agency which allows the
agency to view the status of the cardholder’s account, including the
financial and settlement reports which indicate what was billed to the
cardholder and what the cardholder has written to his or her card. It also
allows service personnel to remotely access devices, such as kiosks,

20 gates and validators, through the internet to gather usage statistics and
support maintenance functions. Based upon the usage statistics of each

entry device, maintenance personnel know which entry devices need

maintenance and when.

25 [0031] Once a cardholder has purchased entry permits, such as
fares, tickets or added money onto a card, the card must be presented at
an access device to write the purchase onto the card. A card reader is
not required for the purchase of entry permits. As discussed previously,
once the card is presented, there is an instantaneous querying to the

30 server or the device’s database where the account is linked to the serial



15 Usage statistics and reports are available to the agency which all ows
the agency to view the status of the cardholder's account, including the
fi nanci alward/ssbt | emrent reports which indicate what was PCTIEd2/13328 he
cardhol der and what the cardholder has witten to his or her card. It also
al l ows service personnel to renotely Z cess devices, such as kiosks, 20
gates and validators, through the internet to gather usage statistics and
support mai ntenance functions. Based upon the usage statistics of each
entry device, naintenance personnel know which entry devices need

mai nt enance ranubemehth@sal[ogob‘lqp@mfesa iz pepdticdhe wequfu*r%amre@sehﬁr y

permts, such.,as _.far tick t ey ont t he gcard nust
be. br esent ednimatihL tha e Dot RV e s tad i p?rﬁ'gu%’érd A
card reader |peatid\®lard w}wté,egtfaqrmbhe purchase of entry permts.

di scussed previously, once the card is presented, there is an

| nst ant aneous querying to the 30 server or the device's database where the
account is |i nkeﬂ iﬁgghe serl V\D 02/ 0?3307 PCT/ USO2/ 15328 - 14 nunher of
the card® If a pdP A§ Qef)%r B’e"fcﬁe“ Yedly 8FCQit istery Wﬁesm?ﬁfccﬂ’ tion

to the card. usedl % §£6é['séoxpﬁdﬂ£sﬁ 3 £ 59 RMdahd Y eRE Id Stdréd onlthgation are

witten at atlme cribed previously, an account history for
a smart car cserusetiORo Ratleslsbelew dlustriatesnapaccosyt histeryafud esmattscare st or ed
on the server 102. Table_ 1 below illustrates an account history for a

smart card \lilized Retween@@6/9 104/ R4 4Tb¢@fcowtehe&%rduﬁélqat%ﬁ s
| ndi cat es thoeate%gttﬁecifr Adbe o2 UGk +RE: tryﬂ}%’c?oh*}%og Qéea%'e%aér?ﬁ 8 g | ace,

t he machi ne or he trahsac fon'to Iace e eVent i nvo t he

type 0f10tr&WthQPané&&ﬁbhetboRrblaé@rth\élaéi/etilﬂbwade@!trfdﬁ/ﬁet@ld to the
account and the noney val ue associated with the account. As is illustrated

in Tabl e 1, transagtionevegthenianiitam wasg debited ohereditetste tlpmuageouﬂt nd

account wit hth% mo%tey value associated with the account. As is illustrated in Table1,

a cardholder initially credits the transit purse of his account with $20 at
the Wall Street Station on the subway. Then the cardholder enters

15  subway at the Wall Street Station by presenting the card at an access
device. The access device sends a message to the server that the
cardholder has entered the subway at the Wall Street Station. Upon
getting to his destination at the Central Station stop on the subway, the
cardholder once again presents his card at an access device as he exits

20 the subway. The access device sends a signal to the server indicating
that the cardholder has exited the system. Upon the server recognizing
that an entry and exit has occurred, the system deducts the appropriate

fare for the trip from $20 purse stored on the card.

25 [0033] On 2/20/01, the cardholder again uses the subway, entering
at Central Station and exiting at Union Square. The fare for this trip is
then deducted from the remaining monetary value on the transit purse.
Next, the cardholder, using a personal computer, purchases 10 subway
trips at a value of $15. At this point, the 10 subway trips are still

30 pending on the server and have not been written to the account. After



the Wall Street Station on the subway. Then the cardhol der enters 15 subway
at the WVll Street Station by presenting the card at an access device. The
access dewioae/sBnds a nessage to the server that the car dloaliher/ 13328
entered the subway at the Wall Street Station. Upon getting to his
destination at the Central Station stgg on the subway, the cardhol der once
again presents his card at an access device as he exits 20 the subway. The
access device sends a signal to the server indicating that the cardhol der
has exited the system Upon the server recognizing that an entry and exit
has occur r edpurchasiagstherauladan trips, Hbe Aasdbeldentakest abustop. tllr’lléomrl p from
$20 purse stored o t he cardhol der again

/
uses the sub%tﬁnngﬁpgﬁﬁc%ﬁtca '8%'33%559152#22 %%e% N ﬁ@c%ﬁs Y'6% °§quar e.

The fare foriehhss,duch dsSa vtahéé‘tdi'eQHGttﬁé HJs%Té Redeqigredi friémnmeet ary val ue
on the transit purse. Next, the cardhol de using a personal conputer,

pur chases 1(0resdiniang m'onet&rya»talwe stared |lm1th$1&nsﬂtpurhes poi nt, the 10 subvvay
trips arg still 30 pending on the server and have not been witten to the
account .¥YAfter WO 02/093307 PCT/US02/15328 -15 purchasing the subway

trips, the cardhoiogey, t‘l%-@ééi% QUSter! tHe chfdRBIdTbRES %9ﬁfnhﬁsé§Jﬁ1 t he

cardhol der presents the car t an access device on such as a
val i dat or, asld)w#r{eebtanrfgaaewal Sadet Seation and texiting etr@ientray Stati@i.ary val ue
stored in the transit purse. L 0341 Three days | ater, the cardhol der,
once agai n udeen Fﬁéﬁf'%my‘@w eeh§tationand PSP$%‘§!”$¥*&Q cand thanexi ting at

Cent ral’ St at e R SALYLAG: WG ALt ho Sl A8, A RAEREAI 1 N9 Lhe

card to an aCCcess evi'ce e aCCess eVI ce rea e serl al r from
the car¢p10 @flqaesss tite s&1ved THV Sy HRhdMYYe ey PleRdite Tof YheeuBWay. f PRet he

subway. The 10 subway trips that the cardhol der |Eur chased t hree days
earlier are 10 subway trips that the cardholder purchased three days earlier are
downloaded unto his card. Upon exiting at Central Station and presenting
the card to an access device, the access device reads the serial number
from the card and informs the server to deduct 1 subway trip from the
15 card. On 4/2/01, the cardholder adds 1 subway trip, $5, 1 bus trip and 1
ticket to the Lakers game. This purchase is stored at the server or
applicable devices until written to the card when the cardholder presents

the card at the appropriate access device.

20

25

30



downl oaded unto his card. Upon exiting at Central Station and presenting
the card to an access device, the access device reads the serial nunber
from t he warod/ogssd7 i nforns the server to deduct 1 subway t ricp/dozmsehe 15
card. On 4/2/01, the cardhol der adds 1 subway trip, $5, 1 bus trip and 1
ticket to the Lakers gane. This purchgse is stored at the server or
applicabl e devices until witten to the card when the cardhol der presents
the card at the appropriate access device. 20 25 30 WO 02/093307

PCT/ US02/ 15328 -16 Table 1 - Account History of a Smart Card Date Location
Machi ne EverkableJe Apeamntaistioty okiafGroartileard PC | NET Knicks v. Lower seat

Add $265. 00 [reaketrsT3F2+1OF—4+ 2 0f—tHome—PCHNEFBugBus—tTtr+p—Add $3. 00

5 4/2/ 01 Horg @3t NET Loafy sioMaghinga| ueEvmitd $6. 0Bvees/ 3/ BA/CRofAP@Nt NET
52.50" 31 26/ Q1 Eht AP NBs Uity SIS Vi i p| BEr 40 112 LG,
3/26/01 Wall |Street {M23 Subway sub [E*¥8d sub 10 Station tfdips trifps 10
3/ 23/ 01 Home |PC M23|Bus Entrly Deduc|3/8%050 3f{23/01 Hgne PC INET Subjway sub
10 Add $15. 00 TE7DY . 27 207 O v on 5. M0 ppbpy, BTG, DodyGE T 50
5 4/2/01 Home PC INET T-Purse $5 value Add $5.00
4/2/01 Home PC INET Subway sub 1 trip Add $1.50
3/26/01 Home PC INET Rail Rail 1 trip Add $2.50
3/26/01 Central M24 Subway sub 1 trip Deduct sub 1 trip
Station
3/26/01 Wall Street | M23 Subway sub 10 Add sub 10
Station trips trips
10 3/23/01 | Home PC | M23 Bus Entry Deduct | $1.50
3/23/01 Home PC INET Subway sub 10 Add $15.00
trips
2/20/01 Union Sq. M40 Subway Exit Deduct $1.50
2/20/01 Central M23 Subway Entry
Station
2/16/01 Central M24 Subway Exit Deduct $1.50
Station
15 2/16/01 | Wall Street | M23 Subway Entry
Station
2/16/01 | Wall Street | AO1 T-Purse $20 value | Add $20.00
Station

[0035] Figure 2 illustrates a block diagram of the kiosk. The kiosk
is in communication with the server 102 to access information regarding
20 smart cards. Typically, a kiosk is comprised of a screen containing a
browser 118, a card reader 116, a pin pad 132 and a ticket printer 134.
Kiosks are generally located at entrances to transport systems and can
also allow cardholders access to the transport system. To purchase an
entry permit from a kiosk, the cardholder must present his card and enter

25  his PIN number via the pin pad 132. In the preferred embodiment the



2/ 20/ 01 Central M3 Subway Entry Station 2/16/01 Central M4 Subway Exit
Deduct $1.50 Station 15 2/16/01 Wall Street M23 Subway Entry Station

2/ 16/ 01 Wablo28v3zert AOLl T-Purse $20 val ue Add $20. 00 St atricaruspo334d Fi gure
2 illustrates a bl ock diagram of the kiosk. The kiosk 1is in conmunication
with the server 102 to access informaijéon regarding 20 smart cards.

Typically, a kiosk is conprised of a’sCreen containing a browser 118, a

card reader 116, a pin pad 132 and a ticket printer 134. Kiosks are
general ly |l ocated at entrances to transport systens and can also allow
car dhol der s kiowses is gustamigediegupta Bydtcadar applisatieRasechas thaagene¥r ni t

froma ki osk he dhol der . res s card.an n his PI'N
nunber via o WebageTeh PRy BhubiRERlls BaR SAG R eBPHE 66%65) 003307
PCT/ US02/ 15%ARer applidttRIMES suth d8USER UpZ&fhall @r 'dotAtHIAT phAy! ffendidal Mpat i on,
such as the agency web page for purchasing entry permts, but could be
ext ended t o systéematdwld algspbé sat uprto, alinye la patren ¢k supf thealntemet gwhile t hi r d
party agencies.. Th system coul d, gl so b et up tp allow a patron to surf
the 1 nt o netWaitingcios Nigof ARG fiBs: Aites GoURLBE ShaLoeh Tt 8GF P L2 E har ged
for this accaefcied iroifdHeShtbri LA TReTBIK ca'afo R RitbrhafoR! SO
provide information about the cardholder’'s route, location and event
ticketing. [dMdkf]thEicgudlieolder’s roste, dveatian bhdekedt sigketingfl t he gate 122. The
10 gate 122 conmunicates with the server 102 via the network. The gate is
conprised of a card reader 124 and a gate applicator 130 for dispensing

hard copies of enppaedeidlireSs iIRKEAES aldISEEURGTLAELKE b5ttt BLOCK I agram

10  gate 122 communicates with the server 102 via the network. The gate is
comprised of a card reader 124 and a gate applicator 130 for dispensing
hard copies of entry permits, such as tickets Figure 4 is a block diagram
of the validator. The server 102 is in communication with the validator
126 via the network and the reader 128. Figure 5 is a block diagram of

16  the terminal 106 and the home terminal 108 connected directly to the

server 102 instead of through the network or Internet 104.

[0037] Figure 6 is a block diagram showing the interaction of all the

devices illustrated in Figure 1. Specifically, it illustrates the traffic among

20  all the access devices and terminals. The kiosk 136, send transactions to
the server and receives ticket on departures from the server 102. As
discussed previously, a ticket on departure is when a cardholder
purchases a ticket on-line and downloads the ticket to the card upon
presenting the card to the associated access device. The Gate Web

25  Client, or gate, 138 and the Validator T Web Client 142, or validator (for
fare purchases), send transactions to the server and receive ticket on
departures from the server 102. The Validator E Web Client 140, or
validator (for event ticket purchases) and the Kiosk Web Client
(Event/Venue) send transactions to the server and receive event tickets on

30  departures from the server 102. Finally, the Home Web Client 146, or



of the validator. The server 102 is in conmunication with the validator
126 via the network and the reader 128. Figure 5 is a block diagramof 15
t he termwealo2a@Boand t he honme term nal 108 connected dire®CiryusShpiizke
server 102 instead of through the network or Internet 104. [0037] Figure 6
is a block diagram show ng the i nteraggi on of all the devices illustrated
in Figure 1. Specifically, it illustrdtes the traffic anong 20 all the
access devices and termnals. The kiosk 136, send transactions to the
server and receives ticket on departures fromthe server 102. As discussed
previ ousl y, termiapkeandthejdgancyiVéeh Clignér 44, rrhnditgeninabueemayeicatet | cket
on-line and d oads t icket to the card.upon. presenting.the card to
Che assoct atbal 306 SRvaict e BY SHndt, peeolly HeoBitiol aR3 U5 and ( ne
Val i dat or T t\&Btd]theNerdédZsertis badk EahFmatioN onfy2tRKBYS 6RAAREE) . Send
transactions to the server and receive ticket on departures fromthe
server 102. dolwenlvadediante tihe wed.Cl i ent 140, or validator (for event ticket
purchasgi) and the Kiosk Wb Client (Event/Venue) send transactions to the
server d receive event tickets on 30 departures fromthe server 102.
Finally, the Ho i , ; <18
termanl, and tﬂgoﬁggg\%haﬁ%g%%ﬁeengq%»p%r ostz?g%&ﬁ%ﬂﬁ/ﬁm?scate

wi th the sembeen de32ribgd abodertyy aayosfinéxampler omlly| tnwihble pudetlxicoddy ti ckets,
the server sends back confirmation only, tickets are not downl oaded onto

the card. 5 thoswekilladindhedieish thatampdifisationsdnayds: made tadhediesleseth has
b d i . . | ) / .
Chose ok | 1 STpaise Wia: dopdiARRGmitHelsedrle df ifle BB, FBAGICY,

enbodi nENt  WefifedtbylaRpapperdd e@rhée scope of the invention, which is 10
defined by the appended cl ai ns.

15 WE CLAIM:



15 WE CLAIM WD 02/ 093307 PCT/ US02/ 15328 -19- CLAIM5S 1. A systemfor

enabl enent of automatic fare collection devices using a network, the

syst em cowpro2®93sg? 5 a server containing at |east one dat @cagsomisks a
plurality of patron accounts, whereby each patron account is associ ated
with a corresponding individual patr and an individual automatic fare
collection device; a termnal in comriinication with said server, whereby
said termnal 10 contains a web browser for enabling communication with
said server via said network and whereby said patron accesses said patron
account via said network to purchaseCAAIMSst one entry pernit; and a
first access device of a plurality of access devices in comunication with
said server and associated with said at | east one 15 entry permt; and

wher eby sai d patrion ApsesteRt forSeidblémbRTBE abitdrAbfic ¥8td 86lldRdndgaiess to said
first access device and whereby said access device queries said server to

| ocat e the musimhasetwoforkathe systeorsompnisingntry permit and whereby said

automatic fare collection device is updated with sajd at |east. 20 one entry
permit iT said ai® PUNEE CEREBRGLS Iastene Aatahasgamih Pl eIty afiRAtran [ o

access devi oo aNHdNERERByI dactPbslrdh abEBSHt RNEBRIAURGRRTA 15 Ppresent ed

to a second access device, sald at |east one entry permt Is not witten
to sai d aut wonidspohding indiVidgali patrateand an inBividuadlrautsytienfiapd colledtionl,
wherein said automatic fare collection device is a smart card. 3. The
system of cld8Vif€2, wherein said first access device is selected fromthe

group conprising aate(?ﬁ\tiﬁal ift cl%ins?r%lﬁnmqioﬂ \X/ﬂ'hi&%%%rver, whereby said terminal

10 contains a web browser for enabling communication with said server via
said network and whereby said patron accesses said patron account via
said network to purchase at least one entry permit; and

a first access device of a plurality of access devices in
communication with said server and associated with said at least one

15 entry permit; and

whereby said patron presents said automatic fare collection device
to said first access device and whereby said access device queries said
server to locate the purchase of said at least one entry permit and
whereby said automatic fare collection device is updated with said at least

20 one entry permit if said at least one entry permit is associated with said
first access device and whereby if said at least one entry permit is
presented to a second access device, said at least one entry permit is not

written to said automatic fare collection device.

25 2. The system of claim 1, wherein said automatic fare collection

device is a smart card.

3. The system of claim 2, wherein said first access device is
selected from the group comprising a gate, a kiosk and a validator.

30



30 WD 02/ 093307 PCT/ USO2/ 15328 -20 4. The systemof claim 3, wherein said
gate conprises a card reader that reads the serial nunber of said card to
| ocat e t hwopanedsase of said at | east one entry permt forcrheso2/15328
correspondi ng cardhol der account. 5 5. The system of claim 3, wherein said
ki osk conprises a card reader that &gds the serial nunber of said card to
| ocate the purchase of said at |east“0ne entry permt for the

correspondi ng patron account and a touch screen for allow ng said

cardhol der to select froma plurality of options. 10 6. The system of

cl ai m 5, wher ei n &ailhepyistemi afyclaim ot Wheseinrasid gate CQmPétSBBragC@fdpayrrent

option, selectin n _ac nt h| or on .and lectin hase

ohdi 01 onal . CRESS AR APEET IR poiAl ipbEPH ST 1B IpC e BUCBARE Bf n s o
termnal is ﬁld)ﬁf ﬁ—,%@@'onecé?ngfmlt%or TMCSV@EB&‘:GHERC&@H%I@H %@6@6'{” sai d
termnal is a personal digital assistant. 20 9 e systemof claim3,

wherein said at |least one entry permt is validated using a handheld
i to ensure_said patron has _gai ned, the ropriate access. 25 10.

¥ﬁ;l g;;?im of cl &-mIBe sH$tens;ef claipy ﬁ%t"é’?e’eﬁ“ PP'Hk‘@gE’E GOBMIIFeSaFHnal for
R e e e S
Internet. 3Rid\é Qa'%!s@%B%tRCIéhmZbiwaorresponding patron account and a

touch screen for allowing said cardholder to select from a plurality of

options.

10
6. The system of claim 5, wherein said plurality of options includes
selecting a payment option, selecting an account history option and

selecting purchase additional entry permits option.

15 7. The system of claim 3, wherein said terminal is a personal

computer.

8. The system of claim 3, wherein said terminal is a personal
digital assistant.
20
9. The system of claim 3, wherein said at least one entry permit is
validated ﬁsing a handheld validator to ensure said patron has gained the

appropriate access.

25 10. The system of claim 3, wherein a printer is linked to said
terminal for printing a receipt as confirmation of said purchase of said at

least one entry permit.

11. The system of claim 2, wherein said network is the Internet.
30



-21 12. The systemof claim3, wherein said patron nust enter said serial
nunmber of said card and a PIN nunber to gain access to said account. 5 13.
The syst ewoob/ogd3al m 2, wherein said first access device EOFIISIFTES28
subgroup of a plurality of access devices. 14. The system of claim 13,
wherein said subgroup conprises all %t es at a stadium 10 15. The system

of claim 13, wherein said subgroup coffprises all entrances at a subway

station. 16. The systemof claim 13, wherein said subgroup conprises bus
15 gates for a transit aut hori;gl. 17. The systemof claim1l, wherein a
second at | east oh® dmersystpey af elaigshovhewdn waichpatrae sowst eteesaiddevi ce i s

s updat e SR Dbt ¢t bl RalEhd e M hiBel STBaE phEGS 8afG cocona ot

| east one erddcpunpermt is presented at said second access device. 18. A
met hod of network enabl ement of automatic fare collection devices, the
nmet hod conprising: 25 activating an automatic fare collection device via a

network and settjng an account .assocjated w a uni gue, correspondi ng
vt Ul pat r P arTemEny b S s hiter st Brd Aetada eyl one
dat abase on & mgRéaLh suBYFSUIASF BDlatalitPBFlacCBSs 8BYicYsPermt via said
network to be rTs‘?ored sgoﬂfn safggppatarloﬁ' S account Ionssai d server; WO
02/ 093307 PCT/ US02/ 15328 -22 presenting said automatic fare coll ection
device to a first access . . . .

14. The system of claim 13, wherein said subgroup comprises all

gates at a stadium.
10
15. The system of claim 13, wherein said subgroup comprises all

entrances at a subway station.

16. The system of claim 13, wherein said subgroup comprises bus

16 gates for a transit authority.

17. The system of claim 1, wherein a second at least one entry
permit associated with a second access device is purchased by said
patron and wherein said automatic fare collection device is updated with

20 said second at least one entry permit if said second at least one entry

permit is presented at said second access device.

18. A method of network enablement of automatic fare collection
devices, the method comprising:

25 activating an automatic fare collection device via a network and
setting up an account associated with a unique, corresponding individual
patron and whereby said account is stored in at least one database on a
server;

purchasing at least one entry permit via said network to be stored

30 in said patron’s account on said server;



device containing a card reader whereby said automatic fare collection
device reader reads a serial nunmber for said automatic fare collection

devi ce am@ogueeizes sai d server for said at | east one entryCcEarsoe/i1332%
transferring said at | east one entry permt onto said automatic fare
collection device if said at |east onf entry permt is associated with said
first access device and whereby if satd at |east one entry permt is
presented to a second access device, said at |east one entry permt is not
witten to said automatic fare collection device. 10 19. The nethod of

cl ai m 18, wher ei Presentingusydmutematicefase cpliestiaghdeviesitee fisst-acesgst card.

20. The nethpd.of cl.aim 19 erei,n said first, a ﬁ%ﬁi dFV|ce is,.

2o ectod 11 BV B e aRRYS, Rilefetly 58, SRERRN Ve SRedion

device reader reads a serial number for said automatic fare collection
device and queries said server for said at least one entry permit;

5 transferring said at least one entry permit onto said automatic fare
collection device if said at least one entry permit is associated with said
first access device and whereby if said at least one entry permit is
presented to a second access device, said at least one entry permit is not
written to said automatic fare collection device.

10
19. The method of claim 18, wherein said automatic fare collection

device is a smart card.

20. The method of claim 19, wherein said first access device is

15 selected from the group comprising a gate, a kiosk and a validator.



