10

15

20

FUEL DI SPENSI NG SYSTEM TECHNI CAL FI ELD OF THE
| NVENTI ON The present invention is in the field of

wo p@bs/1edsspensi ng at the point of sale. The i nveOI/A05/®0652

al so about a nethod of effecting paynents in the point
of sale. The invention provides a neans to provide
information relating to fugl consunption in vehicles
in the framework of a fleet. BACKGROUND OF THE

I NVENTION I n a fuel dispensing station referred to
herei nafter as a point of sale (PCS), fuel is

di spensed to travelling vehicles stopping by. Apart
fromfuel, other comobdities and articles of conmmrerce
may be offered for sale in such a POS. Sone of these
articles are strictly associated wth notoring while
others are not. AFUEL®ISPENSINGSYSTEM!t typically

har bors the dispensing units, a POS controller is

| ocated in a secluded room O her shops or booths are
typically present in the vicinity of the POS
controller or the forecourt. In typical existing fue
di spensi ng stations, the dispensing units are

connectECHNICALEIECD OB THE INVENTIONe PCS, as descri bed
in Fig. 1 to which reference is now made. The

di spensing units 30, 32,.34 36_are. connected by,

r esBect-ﬁh@goreﬁ%ﬂt davepgon i‘o‘“ﬂ?egﬁgﬂ gﬁfup[)gqsﬂ%nsmg b the Boint of
POScontrol |l er 46, The POS accepts_nbney, noney )
saei Uhel ievendiopds glso\abarha methodpheffacting paymely ipthe point of
credit card transactions. The PCS controller 46

salen€he dnveption provides a means to provide information relating to fuel

consumption in vehicles in the framework of a fleet.

BACKGROUND OF THE INVENTION

In a fuel dispensing station referred to hereinafter as a point of sale
(POS), fuel is dispensed to travelling vehicles stopping by. Apart from fuel, other
commodities and articles of commerce may be offered for sale in such a POS.
Some of these articles are strictly associated with motoring while others are not.
At the POS, a forecourt typically harbors the dispensing units, a POS controller is
located in a secluded room. Other shops or booths are typically present in the
vicinity of the POS controller or the forecourt. In typical existing fuel dispensing
stations, the dispensing units are connected by conducting wires to the POS, as
described in Fig. 1 to which reference is now made. The dispensing units 30, 32,

34 and 36 are connected by respective cables 38, 40 42 and 44 to the POS



the credit conpanies 48, such as a bank or the fue

conpany for confirm ng the transaction. BRI EF
WOEBER 4381 ON OF THE DRAWNGS Fig. 1 is a schene€T/t12005/000652

description of the connection between di spensing units

and cashier in a fuel point of sale; Fig. 2Ais a

schematic description of a first communications

subsystem of the invention depicted as a bus; Fig. 2B

pentepligc ABndhe P8 sGGepISi BIRNSY, BIoNeY SAUNaIeRin (%St YRehers),

subsystem of the invention depicted as LAN, Fig. 2Cis

glestcenieranoney o6 stadit parcoifansactions. dheiRQS eontralar egppmts to

system of the invention; Fig. 3 is a schematic

thesaredipcoropariés 48\esuckh alsiacbardt onthe ifieat conipany forgenfiroimgthe

by the active vehicle tag; Fig. 4Ais a schematic

tlessactipn.i on of a vehicle standing near a fue

di spenser enpl oying three end points of the

comuni cations system of the POS of the invention;

Fig. 4B is a schematic description of a Nozzle

t ransponder conmuni cating with passive vehicle tag in

a comuni cations configuration of the invention;
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Fig. SAis a schematic description of a part of the
communi cations system of the invention show ng first

war@saesend subsysteminteraction; Fig. 5B i s BCT/IL2005/000652

schemati c description of a part of the conmunications
system of the invention showi ng second and third
subsystem i nteraction. Fig. is a chart describing the
adm ssibility of paynment cards. DETAI LED DESCRI PTI ON OF
THE PRESENT | NVENTION I n accordance with the present

i nvention several interrelated conmunications systens
are inplenented together. Generally, these

conmuni BRIEFNESERIETIONOF THEPDRAYANGS 2 novel fuel
di spensing and fund transfer control nechanism The

system of the present invention is intended to )
ef fi ci gl Vissupehematicslessipdion 9f thecsonneetionrhetwesn dispensing
exi sting technol ogy, as well as to provide other

beiteednd eashiep inva fugepeint efealebel ow. A general schene of
the point of sale (POS) communications networks In a

pr ef er rigg. 2Aviscalschematiofdestription véafirsd sommunidatiomCgibsystem
i ncorporating the systemof the invention, three

of thelimenticrodepicied asiadns; net wor ks are i ntegrated, as
expl ai ned schematically wth reference to Figs. 2A -

2C. | n Fygo2B ®ra strenfdticessighion of arfirst cosheramidalions subsgstem
wi rel ess bus 70 which connects to several types of

deheapntibi@épicted a8 NPINIg units 72, PGS control ler 74,

gl obal network 76 are a few types of devices connected
to the mrat @58 séiématie-deb&iptibs of the entire communications system
of the invention;

Fig. 3 is a schematic description of the cyclic activation schemes
performed by the active vehicle tag;

Fig. 4A is a schematic description of a vehicle standing near a fuel
dispenser employing three end points of the communications system of the POS
of the invention;

Fig. 4B is a schematic description of a Nozzle transponder
communicating with passive vehicle fag in a communications configuration of the
invention;

Fig. 5A is a schematic description of a part of the communications

system of the invention showing first and second subsystem interaction;

Fig. 5B is a schematic description of a part of the communications

system of the invention showing second and third subsystem interaction.



2B, the sane systemis described as a wirel ess LAN
(WLAN) 82 to which are linked dispensing units 72 PGS
weomwsnoisBer 74, and gl obal network 76 and ot hePCTHEMOCH®0652
78. A fuel dispensers inthe POSis directly :
associated with at | east one transceiver, hereinafter
referred to as a dispenser ynit (DU). The
DUconmuni cates with two typés of transponders. An
active rigafispoehnst dessribing thecadmigsibiétyiof bayment qarisTAG) |
and wth a nozzle transceiver (NTR) which is also an
active tag. The entire set of interconnecting nodes is
descri bed schematically in Fig. 2C. DU 96 uses the
W.AN 70 to communicate with DU 98 as well as with the
POS controller 74. DU 96 comunicates with further two
nodes, one associated with a vehicle, AVTAG 100, and
the other associated with dispensing nozzle,
hereinafter referred to as the nozzle transceiver NIR
102. The NTR 104 communi cates al so with anot her
transponder, typically a passive tag, associated wth
a vehicle, referred to hereinafter as PVTAG (passive
vehicle tag). Functionally, the AVTAG pul sates in tine
as described in Fig. 3 to which reference is now nade,
sendi ng out signals 120 at intervals 122. Typically,
each signal 120 lasts a very short period of tine with
respect to the interval 122. A typical exanple is 10
mlli - seconds (nms) as conpared to 2 seconds
interval. The reason for the short duration of signa
transm ssion is the need for
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conservation of energy of the AVTAG The AVTAG i s
typically a small object such that can be attached to

wo b@sksypshol der of the vehicle, but be noved aPCIML2803®0652

i ndependently for reasons which will be described

| ater on. The signal is intercepted by a DU when the
AVTAG reaches a certain range fromthe forecourt at
the PCS. Thus, a POS automatically becones inforned of
a vehicle of a subscriber when the vehicle travels to
an effective distance froma fuel dispenser harboring

a DU. | bETRRREDESCRIPTION OF THE PRESENTERVENTIONSt ance
beyond a predefined tine period, the AVTAG |l ogs on to

POS network. Explained with reference to Fig. 3, the

| 099i NG RRofBABS MRUkthaSprsEM ahvdrien PSBy&rau Nherlated
| east n (a predeterm ned nunber) pul ses. This way, a

RYmmIPRREORNY SYISHRE T RRE Y abehfonte e iiefier.N0Generally, = these
substantial anbunt of tinme in the POS is not |ogged -

SPohrioraiets e & SURSET 8 grafe Sislun

SRRE S e e DR S ST Pl el R il o
Pl Sl SBed R S iR Ba ST S 5%&3.%@9@% el
38 G RIebigei i Rnetifi ) B LESRRRP RN h & speci 11 ¢ fuel
di spenser. If however, the subscriber w shes to stop

at a different dispenser, or the communications wth
DU 96

A general scheme of the point of sale (POS) communications

networks

In a preferred embodiment of the invention, at the POS incorporating
the system of the invention, three wireless communications networks are
integrated, as explained schematically with reference to Figs. 2A — 2C. In Fig.
2A the first subsystem is described as a wireless bus 70 which connects to
several types of devices. Fuel dispensing units 72, POS controller 74, global
network 76 are a few types of devices connected to the wireless bus 70. In Fig.
2B, the same system is described as a wireless LAN (WLAN) 82 to which are
linked dispensing units 72 POS controller 74, and global network 76 and other

devices 78.

A fuel dispensers in the POS is directly associated with at least one

transceiver, hereinafter referred to as a dispenser unit (DU). The DU
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becones bl ocked, a conmuni cati on can continue with
anot her DU, such as DU 98. The DUs thensel ves inter -

wa@eonsiedssat e t hrough WLAN 70. The POS contr ol | BCT/R005000652

have, in sone enbodi nents of the invention, access to

a dat abase of the subscribers which references the
needs of the subscriber andgcomuni cates further mﬁtﬂ

t he subscrlbe be descrjbed | ater on. Once the
SOREYNIGReS Wit e%’@e%/?% &f é&@??‘?ﬁ?&% A achives Hanspandgr <, an
t he nozzl e picked up by the fuelling person, which may
[Retiveneehicle tagr (S AGH andhwith 3 apzzle Hanscpiver N ER)NiRCh igalso an
such as by activating a tilting switch. The preferred
|lagtet tasnT& epfire 9qtRf interepnnesting Bedasi is idegcribegd Ackemaligady in
inmplies that typically the NTR has to have an
iFigle e 196 uses she VIFAN 70 do comnpuaicate with ®UNIRas svell as with
consuner of power, required for the energizing of its
dled IR@S camproltean?4., Dib®8ucornaiunicgtesl with tfuthen twed @sdes, one
communi cati on nodes. One such node type is at |east

@3socMted ith RUkehidle, tAVEr ATOPO@ Nehdt the offieh @ssdcidied Wwhih dispensing
PVTAG on the vehicle. Typically, the PVTAGis a

PrRSSE igerbinafEieRMRH to Y @ ASZAtraNcBIveF RTROI02 ¢Hé‘ N‘IW1 04
identification) tag, activated by the NTR which al so

rc%ﬁﬂ%rﬁ&b@eé A5 WitR hefhef r2hdnasr, ?caﬁ}’?’%@sﬁ% {a‘éaééé&lated

atlltlng swtch I's one neasur mting ener

8 Ml AR BTSN T

working in the 125 KHz frequency, manufactured by

Phi 1T psegedbhRn el AAAEHIRERYLER ikl 'as3¥ikribed in Fig. 3 to

which reference is now made, sending out signals 120 at intervals 122. Typically,
each signal 120 lasts a very short period of time with respect to the interval 122.

A typical example is 10 milli - seconds (ms) as compared to 2 seconds interval.

- The reason for the short duration of signal transmission is the need for

conservation of energy of the AVTAG. The AVTAG is typically a small object
such that can be attached to the key holder of the vehicle, but be moved about
also independently for reasons which will be described later on. The signal is
intercepted by a DU when the AVTAG reaches a certain range from the
forecourt at the POS. Thus, a POS automatically becomes informed of a vehicle
of a subscriber when the vehicle travels to an effective distance from a fuel
dispenser harboring a DU. If the vehicle lingers in the effective distance beyond
a predefined time period, the AVTAG logs on to POS network. Explained with
reference to Fig. 3, the logging - on comes about as a DU of the POS counts at

least n (a predetermined number) pulses. This way, a by - passing subscriber
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wore@sue4s81 The two transponders,

The inclusion of the PVTAGin the |oop of authorizing
sale of fuel to the subscriber is a theft prevention

of the subscriber are registered as a match by the
operating conpany such that as the DU reads the
identity indicia of the tvvo7transponders, a
verification procedure is perfornmed by the PCS
vehicle,sipeading matsubstapiial @naupkof tie t the éOSs [0t jagged —on to
pair in the database accessed by the PCOS controller.
theisysteer.i fi cati on procedure insures that if a stolen

or otherwi se unlawfully acquired AVTAG fuel

di spensing will not be nade possible w thout the )
pr esenceypiselly.ha sriiserbergiopenduelVdiseensing corwapy/T(kEC) is
may be continuously interrogated by the NTR in order
admitted e the POSUzRIVices afterdhe subggriptien bas be¢erevalidated by POS
refilling has been authorized and punp began

oprerodien uging G compahys dadtase. drodbwing rextonittance, the subscriber
transcei vers are present in the vehicle, such as
oslopricesd to mfisadinigy Fo .explainfthg Jollodving gridcédurafvietdhence is again
reference is now made, the part of the refuelling

Madk el Fiy. SRVWAVEAGETES ihad! doynidinicaté® hrenge ad 096 APELRSis
associated with the vehicle 150. In Fig. 4A, dispenser

t&@gtahf astisiidled %ﬁﬁos!@tﬁemc Widi rHiQ:}e‘anSf.‘ 3£ Eoﬂré\?eri thePsLidsefiber

communi cates w he nozzl e of the fuel

tht
185 8, 5P e B 5% b b, AR o0

Eécgdmésabloc e%l? IaecolmGerUnkfc(:ea lroﬁ clal;l;%o% mzueV\\'Pthﬁ: Qnother DU, such as DU

98. The DUs themselves inter — communicate through WLAN 70. The POS
controller 70 may have, in some embodiments of the invention, access to a
database of the subscribers which references the needs of the subscriber and
communicates further with the subscriber as will be described later on. Once the
subscriber's request to admittance has been validated, the nozzle picked up by
the fuelling person, which may be the subscriber him/her self, activates a NTR
102 such as by activating a tilting switch. The preferred location of the NTR is on
the refuelling nozzle, which implies that typically the NTR has to have an
independent supply of electric power. The NTR is a consumer of power, required
for the energizing of its active components, communicating with two wireless
communication nodes. One such node type is at least one of the DUs of the
POS and the other type is a PVTAG on the vehicle. Typically, the PVTAG is a
passive transponder, such as an RFID (radio frequency identification) tag,

activated by the NTR which also reads the information stored on the PVTAG.

t he AVTAG and PpOBRIIRVIBABG0652
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communi cates with passive PVTAG 164 attached to the
vehicle. NTR 164 nay be unitary or not, but typically

WO b@sRMPAG i s |ocated in the vicinity of the fR@&i/IL2005/000652

inletorifice such that the NTR antenna for

conmuni cating with the PVTAG is substantially forward
-staring, whereas the cormugl cation of the NTR with

its associ ated DU does not have a fixed view ng angl e
Antivagior by aNiiingowéteh is one ITeRsUrs of imiiagrene’aly skt ﬁle NTR.
communi cative with DUs of other dispensers in the sane
Bganplenfos carsuialtie dRivepassiveatagi isgthe g@Tﬁ@l lmemaf) readess and
nore than one fuelling inlet orifices, in which case
traesponbersy ivimekingy ih| thee 426 rifHza fregserayt immufantbr@d by Philips
PVTAGs. As nentioned above, a POS communi cati on system
SemivopductdeSElndhavan Hotaeh) Wi th a preferred enbodi nment
of the present invention, three conmunication
subsystens: A first comunicati ons subsystem carries

out t heTHalinclosiomi of thatR\OFAG irathk $qopbeftamtremnizing saleaofifigel 4o the
DUs and between the DUs and the POS controller. A
selsseriderds anbestt pret/étion rmedmys.tThe twoltianbporslees) theAVEABI and
with the first subsystem handles the DU to nozzle

HYTPVTIACROf GRS dudskitbernglet RYistdded cas"YTivatch by the operating
comruni cations tasks. A third subsystem conmuni cabl e

BbiPamnSuchaRQus GBS $ER1Y the MEntfaRdisiadf mmOV@aﬁs@gnders
reader” for readi ng vehicles' passive tags generally

kNRKAcADN FrodedulRid B8kl ARt 1hePOSYoh®bfer that compares the
indicia of subscriber’s pair in the database accessed by the POS controller. This
verification procedure insures that if a stolen or otherwise unlawfully acquired
AVTAG, fuel dispensing will not be made possible without the presence of the
matching PVTAG. Moreover, the PVTAG may be continuously interrogated by
the NTR, in order to prevent fraudulent fuel acquisition after the refilling has been

authorized and pump began operating. Optionally, additional sensor -

transceivers are present in the vehicle, such as odometer transceiver.

In Figs. 4A- 4B to which reference is now made, the part of the
refuelling system is shown schematically with communication nodes associated
with the vehicle 150. In Fig. 4A, dispenser 152 is shown. Associated with
dispenser 152 is DU 154 that communicates with the nozzle of the fuel
dispensing hose 156. An enlarged detail of the nozzle and fuel inlet orifice is
described schematically in Fig. 4B. Nozzle 160 bears NTR 162 which
communicates with passive PVTAG 164 attached to the vehicle. NTR 164 may

be unitary or not, but typically the PVTAG is located in the vicinity of the fuel inlet
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In a preferred enbodi nent of the invention, the first
comruni cati ons subsystemis a wreless LAN (WAN),

W@ /12458t vari ous associ ated end - points in POBRIROB/000652

can comuni cate thereby. The connection topol ogy of

t he conmuni cati ons system of the invention is

descri bed schematically in Figs. 5AB to which

reference is now made. In F1g. 5A The POS controll er
dBfcel suchorimeicthed NGRR waienoé fohecoinmidnicatingywite nthe oPYDURG is
182. By way of exanple only three DUs are drawn but
shisstantiathe forwagd sstaring, AhlerdasethBld®manenicadion exfttbel Nt gvith its
t hensel ves by way of the same WLAN. I n a second
assotittied BUI dues Hiobbast £fixedavisweing ahgle 18 dpaverMoreavet, dise NTR
with a DU (any one of them and any one of the DUs

ROMNBLThE n@sodithérts [damniliitatié .withnDBsQof Sther dispetiserdin the
t he conmuni cations systemis shown, in which NTR 186,

TP AEEM ¥brhd ehibdamddifls, &%b@%lﬁclé Ahdydhave more than one
comuni cations subsystem which is the RFID connection

Widilihgt Mfet VGRS, 8in 1@rich Fidsk e %Eﬂfére\ﬁ/illskhﬁﬁe ‘H réspRctive

comTunl cations subsystems Each subsystem of

CORBEPSESTABS system of the invention is to prow de

service in view of the follow ng parameters: range
(di stance ) between the end points, power conservation

requi r eREMehtioRsd aBbvefa PSS eeanmlmﬁaﬁ?@@wb.%ﬁme&porates in

rates, and securlty réqui rement I rst subsystem

Srdafia Ghith ! mﬁcjb‘fm of {HE! ﬁl%géﬁ{ fvbntdie three
ggg &8’% he P o%fe? ol

bet we
communication subsystems: A first communications subsystem carries out the

DU communications tasks, between the various DUs and between the DUs and
the POS controller. A second communications subsystem, which is
communicable with the first subsystem, handles the DU fo nozzle
communications tasks and the DU to AVTAG communications tasks. A third
subsystem, communicable with the second subsystem, includes s a passive tag
reader for reading vehicles' passive tags generally known as RFID (RF

identification) systems.

In a preferred embodiment of the invention, the first communications
subsystem is a wireless LAN (WLAN), such that various associated end - points
in the POS can communicate thereby. The connection topology of the
communications system of the invention is described schematically in Figs. 5A-
B to which reference is now made. In Fig. 5A The POS controller 180 is
connected by way of the WLAN subsystem to DUs 182. By way of example only

three DUs are drawn but the number may vary. All the DUs are connected
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W@o0st124581 t he POS such as shops and services,

an estinmated maxi mal nunber of vehicles. In addition,
this subsystem enabl es connection of additional end

connections to gl obal networks and or to other

external communi cation end point. Suitable

technol ogies are for exanple, the WLAN conplying wth

| EEE standard 802.1 1 (w rel%ss net wor ki ng) or 802.16
émong [teaypsetvas by ovay ahther samadVloNk ) a seeentli gosemunication
comuni cati on subsystem nust take over the entire
subsysteny awehicle PE$ comimuaridatascwitir @ BWdanyt o of them) and any
functionalities of the wired comruni cati ons between

bhe ofl it DL EomATicates WIHK th NTROMBES IraFiy. N3, N4 giartedf the
wi t hout restrictions. Mreover, the takeover by the

VEANUAEaRorRGsfehh §Oich, irf WhieR WTRINBE, dssepbRAWiTeS nozzle,
control infrastructure to the systemof the invention,

Eo9? Iagﬁ?‘c? c&r‘ﬂ?nd?lfc% i6hd ﬁHs?ﬁeﬁunﬁﬁlbrP RSthe IRFAD ceRREdtBh with

unction o the fuel di spensers, their
tﬂgda ‘% éH1thh the PGS controller and the paynent
ransactions, intact. The second communi cation
subsysten1does not take over existing comrunication

facili t#lﬁ'&é%hﬁé&&éé%@ﬁ# thE@%mJUﬁwEHBﬁ% Egﬂﬂﬁér\p\ﬁgms

systemare concer comruni cat
the AVTAGs, and comrunicating the DUs with the nozzle

DR e b A SOl B s o
BENERTaEh 57 BEL OB FebhutSalel Tyslpkd ypetveen
the end points, power conservation requirements, number of end points,
transmission rates, and security requirement. The first subsystem must connect
between all the DUs, typically all the DUs and the POS controller, and between
an estimated maximal number of vehicles. In addition, this subsystem enables
connection of additional end point in the POS such as shops and services, and
connections to global networks and or fo other external communication end
point. Suitable technologies are for example, the WLAN complying with IEEE
standard 802.11 (wireless networking) or 802.16 (wireless metropolitan area
networks). The first communication subsystem must take over the entire existing
wired POS infrastructure such that the functionalites of the wired
communications between the dispensers and the POS controller are maintained
without restrictions. Moreover, the takeover by the WLAN of a POS following its

upgrading from a wired control infrastructure to the system of the invention, is to

leave the pre-existing functions, i.e. control over the function of the fuel

BQITITL2005/000652
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W@ ewsngss8epmmuni cat i ons subsyst ens,

consunption and data rate than WLAN standards. Since
the DU typically participates in both the first and

appropriate gateway to maintain an interaction between
the two subsystens. As indicated above, an additiona
transponder is enployed in sone enbodi nents of the

i nvention, which is connect¥d to the odometer of the
diepénsess, sthelr tintaractior owitint then RQS acentwlien anse the payment
di stances that the vehicle has travelled is passed on
trandactiorROBtabnt rol | er, at the instance of refuelling.
The information derived fromthe rel ationshi ps between
t he odoneter reading and fuel consunption is

pot ent i Tlel yeopat uedrhreuniFalione suhgybiem does ot Itakef peet existing
manager can in real tine surveillance of the fue
cansunhiionfadiitiesc in pdursiibhall POBefThe dgnatigns of this system are
i nformati on. The third comruni cati ons subsystem
calogtresl With eopasmicating trepDbs vithcthetATAGs) andf conmatinioating
affixed to the vehicle, typically an RFID tag. The

thef DUSBlithGtAe Sogzle dradBpértierd. 2y stitdbid esminanichtionsedtandard Sor
identity but possibly to considerable nunber of other
tH S\ RSBy SEHEB aAR LUSP AN 6w rarexiireless foekdonal Arewalheorkpsisth
agreenent termnation date. Preferably, to avoid

?ﬁ g2, 45./? LAGEH is .tda)ﬁsig@%rllc_)&s st ftRandihG WHRORedpBEP ?clf iterr‘lgrgy

e nozzl e associ ate is an RFI D Teader, but

Bh 0N Aald RS CRaNCIVIAN SHRTHRISC BifcdMihd) BB eypically
i "ﬁg‘g I\%E e % m dat a

npl oys a gateway to facilitate

bgﬁigl‘agﬁgtin B%\’iﬁg Birst gﬁd fsle&)ﬂd %Emgatﬁ)ﬁg %[lgsystems, they must

employ an appropriate gateway to maintain an interaction between the two
subsystems. As indicated above, an additional transponder is employed in some
embodiments of the invention, which is connected to the odometer of the vehicle
such that information relating to the distances that the vehicle has travelled is
passed on to the POS controller, at the instance of refuelling. The information
derived from the relationships between the odometer reading and fuel
consumption is potentially valuable. For example, a vehicle fleet manager can in
real time surveillance of the fuel consumption detect potential theft using such

information.

The third communications subsystem, relates to a passive component
containing information affixed to the vehicle, typically an RFID tag. The
information stored on the tag relates to the vehicle’s identity but possibly to
considerable number of other issues, such as fuel type, maximum fill allowable,

and agreement termination date. Preferably, to avoid identity theft, the tag is

t hey nust eP@I/Oy20@000652
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communi cation subsystens. Power conservation schenes
The AVTAG and the NTR constitute both comuni cati ons

woeisae4ssend - points. The AVTAG is a snall trBOBUL085000652

carried by the subscriber in person and can be
transferred froma one vehicle to another one, if the
subscri ber wi shes to do so., To allow refuel ling, the
RFID tags in each of the suBscr i ber's vehicl es nust be
destucine spen tainpetingallchnerzle assonidesGNDR is pe Rijhe readsr, but
The AVTAG may be used by the subscriber w thout

ihalso enmpidysra randeeneroopireunicale wathdhe Ddls. The dHEeemploys a
subscri ber uses a PCS for purchasi ng goods and
gatewaygeto dadilitatet hiata ftoaispoifo betnsene tlze rfrals amabltie t $enond
bet ween battery change or reload, the AVTAGis to
edrmaiicatigy upsyste@st r ansm ssi on and processing

nmet hods. The NTR i s anot her conmuni cati on network end

- point which is self supplied with respect to

el ectrical energy and the various aspects of its
function should take into account this

limtation. Financial transactions at the POS In a

t ypi calPdwel corisernationadcheendsoday, the use of credit or
debit card is facilitated in addition to cash paynent.
A magnetic card reader at the dispenser or in

associ atHeoVTMGE antitise NITRomnstiuterbedid sornimenicatdnsmetverk end
card and the punp is signalled to dispense fuel as the
PEEInB0The HVTBXG eadmall tRekoissi @ifriédby ¢ipsutseriber in person

and can be transferred from a one vehicle to another one, if the subscriber
wishes to do so. To allow refuelling, the RFID tags in each of the subscriber’s
vehicles must be pre-registered as matching the AVTAG by the operator. The
AVTAG may be used by the subscriber without association with a vehicle, for
example, in case the subscriber uses a POS for purchasing goods and services
other than fuel. To ensure a reasonable time between battery change or reload,
the AVTAG is to employ appropriate transmission and processing methods. The
NTR is another communication network end - point which is self supplied with
respect to electrical energy and the various aspects of its function should take

into account this limitation.
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to the filling request. In case of a credit
transaction, the POS controller uses a confirmation by

wWo b@sae4sdit provider weather it is a bank or tPeT/iLreds/000652

conmpany to confirmthe transaction. In another aspect

of the present invention, a bank is not involved

online in a credit transaction. Rather, a subscri ber

to the FDC using an FDC payfnent card, after having

been adrinaneial transactionsratiing POS ons network, while
sending a request for credit transaction fromthe

di spenser, is being intercepted by the FDCs operator's
syst em if afypioal ttiel BOS opesatingdedays thesusenet erkdib dr debitt dead is
POS controller's end - point). Confirmation is given
facilitdted FDditbgretoatash' payoieehi A mggheii ¢ard yeadeniat the dispenser
signals the PCS controller to facilitate refuelling.
bhéasassasiption svithfthé dizpprgemesddsathe octisiohairs edrdrand the pump is
clearly with reference to Fig. 6 In step 200 the POS

ciynhlled boslisgeasaifict a8 etePOSt contrblerseRts h pefiiitéion ai teRponse
havi ng verified the AVTAG and the match between the

A GiilritdrelgnestPVl édse bina Stekift tRPadtivn, HePOS ditroflidades a
the data of a magnetic card into the magnetic card

lcBAftRTatias BY th@cRMitvBrofidéhRestheP S 8 hankor the fiRPeompany to
controller, an interface of the FDC checks the data of

tcBRfirP@R dnSad®hdintdnoi <t Risgéd of te presdit iﬁ\léﬁ%!,?ﬁ%k is not
the FDC verifies the card data, at step 206 and |

{FEB ST gl SIS} s, EGRSAREE R EOF o o
b e B e UL 3o RS netvor
while sending a request for credit transaction from the dispenser, is being
intercepted by the FDC’s operator's system ( of which an interface to is installed
in the POS controller's end - point). Confirmation is given by the FDC's
operator’'s clearing facility, which signals the POS controller to facilitate refuelling.
These aspects of the payment are explained more clearly with reference to Fig.
6 In step 200 the POS controller permits access to the vehicle AVTAG after
having verified the AVTAG and the match between the AVTAG and the PVTAG.
In step 202 the subscriber feeds the data of a magnetic card into the magnetic
card reader associated with the dispenser. At the POS controller, an interface of
the FDC checks the data of the magnetic card at step 204. If it is a FDC card, the
FDC verifies the card data, at step 206 and if terms are met, it instructs the POS
controller to proceed as usual at step 208, in which case the pump is signalled at

step 110. In this course, the FDC performs the clearing without the intervention

of the bank while the POS controller behaves as if the transaction is a regular
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of the bank while the POS controller behaves as if the
transaction is a regul artransaction enploying a credit

w@e@digssl such as a bank. If in step 204 the chCTIL2805/000652

not identified as a FDC card, the POS controller
proceeds to regular transaction in step 212, and if

the credit provider such as a bank issues a permt in
the case of a credit transaktion, the punp is

sransetioe dmployinigegpcr2did pravidesisoctnas admplk.df incdtepy B84 the card is
invention, a further security nmeasure is provided to
aonitientifieti e :aHDTCssird the PO tortraffaigpretéadsctardgulackardsattion
paynment at the POS. Accordingly, an asymetric public
kEstef 24 B A iRl cPedif HrOIdEF SudhSastP BhhiCEsss 4 peinfith thd Base
i dentification nunber associated with the nmagnetic

t%ﬁé @redﬂ%ﬁséc%@ﬁ,l th¥ plip iS8@RGIICat SRipthpoeader s sent to

PCS controller, on thé other hand, an encrypted
nmessage fromthe AVTAGis sent to the PGS controller.

Thi's engr ypdtRer BBSSANS the HIVERtidH, &8 iihdd’ sty Kidhsure is

The nunber obtained fromthe card is the conpl'enentary

Gl Rt 60 s hS\IERSRARAERS o o e
P Rerdngl HenfnéreoRde HipblphbthdEis Beppied
Aol To bR FTPe e Bl R Y st Bapfrtg gar. once
gé)ﬁ'm é)g?i:\q]n g':nqgﬁgﬁg ica[\rsélt re%glgrrmlsnéecn ttci> f?es P%ng%xgttro?lrerrs, on the other
hand, an encrypted message from the AVTAG is sent to the POS controller. This
encrypted message is encrypted by private key. The number obtained from the
card is the complementary public key which can decrypt the message sent from
the AVTAG. The decryption can be performed by the POS controller or by the

clearing facility.
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di spensing units (DUs) anong thensel ves and at | east
one such DU to the PGS controller; a second

W@ ormsnzds8nt i ons subsystem for comuni cati ng sarPdI/Di805/000652

with at | east one active vehicle tag (AVTAG and for
communi cating said DUs with at | east one nozzle
transponder (NTRs) and V\,herq' n sai d second subsystem
is communi cable with said fifst subsystem a third
conmuni cati ons subsystem for activating a passive
vehicle tag (PVTAG and collecting data therefrom and
wherein said third subsystemis comuni cable with said
second guhgstem 2. A point of sale (PCS) for
di spensing fuel to vehicles, enploying a wreless
comuni cations systemas in claiml and wherein said
PVTAG is a RFID tag and wherein said NTR conprises a
RFI D reader.3. A point of sale (POS) for dispensing
t-.uel Yoreishefcsale (PORpFandispensing fuel tosehidesnemplayingns
systemas in claim1l and wherein said first
conmuaAi cuireless spstraumicatioaswisystemss ferANmanaging  said
dispensing and payment transactions, comprising:
e a first communications subsystems connecting the
dispensing units (DUs) among themselves and at

least one such DU to the POS controller;

e a second communications  subsystem  for
communicating said DUs with at least one active
vehicle tag (AVTAG) and for communicating said DUs
with at least one nozzle transponder (NTRs) and
wherein said second subsystem is communicable with
said first subsystem;

e a third communications subsystem for activating a
passive vehicle tag (PVTAG) and collecting data
therefrom and wherein said third subsystem is

communicable with said second subsystem.

2. A point of sale (POS) for dispensing fuel to vehicles, employing

a wireless communications system as in claim 1 and wherein
said PVTAG is a RFID tag and wherein said NTR comprises a

RFID reader.
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4. A point of sale (POS) for dispensing fuel to

vehi cl es, enploying a wirel ess conmuni cati ons system
w@2005n2458Ri m 1 and wherein said second conmmuni PEI/IIR0E5/000652

subsystemis | ess demanding with respect to energy

consunption as conpared to wireless LAN. 5. A point of

sale (PQOS) for dispensing f+J6eI to vehicles, enploying

a W reless comuni cations systemas in claim4 and '

3nher ef poiiad selecGHISklondisprbeing durl te YBBiglase AMpNNG es
with the iowrate wirel ess personal area network. 6. A
poi nta ofireletdsecerPOBnicationsisygfemsandn fcladn 1 @ndelhereds,
enpl oying a wi rel ess conmuni cati ons systemas in claim
1 andsaithfirsticomanunichtions systemds aodieless Isiids tr avel
information through said wi rel ess conmuni cati ons
system 7. A nethod for managi ng a fuel dispensing
transaction, wherein a subscriber to a fuel dispensing
4; onpanpoiritE)sales (@S yr alispensitg tfaelrte fvehlclesc empldyingg:
approaching said POS; |ogging on to the
comuaiwirsléssnomaiuitiakiond sgéteth B cimi 1 tanagwhéreth
subscriber vehicle to its services after

said second communications subsystem is less demanding with

respect to energy consumption as compared to wireless LAN.

5. A point of sale (POS) for dispensing fuel to vehicles, employing
a wireless communications system as in claim 4 and wherein
said second communications subsystem complies with the low

rate wireless personal area network.

6. A point of sale (POS) for dispensing fuel {o vehicles, employing
a wireless communications system as in claim 1 and wherein an
odometer transceiver sends travel information through said

wireless communications system.

7. A method for managing a fuel dispensing transaction, wherein a
subscriber to a fuel dispensing company (FDC) is being allowed
to refuel, comprising:

e approaching said POS;
s logging on to the communications network of said

POS;
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verifying match between two subscriber associated
identifying stored data; FDC confirnms credit status

controller, and POCS controller signals punp. 8. A
met hod for managi ng a fuel dispensing transaction, as
inclaim7, wherein said POS_controller reports credit
requests to a bank o or to dh FDC. 9. A net hod for
adnmi tting a swimsitiingbsaid sabsdribes eekicteeto s sarvyimsnaftarf
sale (PCS), wherein said PCS controller validates the
request i forvesthing trazick ntweer teot suescribei @ssodigigd
(AVTAG logging on to 5 a wrel ess comunications
networ k of sdadehtiiky stthed datapt hod for managing a fuel
di spensing transactions, as in claimmv, wherein a

doubl e keyedeqyQy RbhfithsPér@aR dith®s bsdid 8o Pbef Yakbingi N9
the admi ssibility of a magnetic card, and wherein

the public kegnfifhatiiitd S CYRIdIRR dryy derived from the
card.

e POS controller signals pump.

8. A method for managing a fuel dispensing transaction, as in claim
7, wherein said POS controller reports credit requests to a bank

or to an FDC.

9. A method for admitting a subscriber to the services of a point of
sale (POS), wherein said POS controller validates the request
for admittance by one active vehicle tag (AVTAG) logging on to

a wireless communications network of said POS.

10. A method for managing a fuel dispensing transactions, as in
claim mm?7, wherein a double key decryption procedure is used
for confirming the admissibility of a magnetic card, and wherein

the public key for said decryption is derived from the card.

passing 5 confirmtion toP@DB.2005/000652



