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wommgntmmp isinthe field of fuel

WD 2005/ 124581 PCT/ 1L2005/ 000652 t FUEL DI SPENSI NG
SYSTEM 5 TECHNI CAL FI ELD OF THE | NVENTI ON The present

point of sale. The invention is al so about a netho
of effecting paynents in the point of sale. The
i nvention provides a neans to provide information
relating to fuel consunption in vehicles in the

framework of a fleet. 10 BACKGROUND OF THE | NVENTI ON

In a fuel dispensing station referred to hereinafter

as a point of sale (POS), fuel is dispensed to

travel ling vehicles stopping by. Apart from fuel,

other commodities and articles of commerce nmay be
offered for sale in such a POS. 15 Sone of these
articles are stri notoring while

ot hers are not. ﬁ?t{ﬁ E@Bﬁ@%ﬁg‘gg{lﬂt 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 fuel

di spensd g units are

connecte N’ con PlOFWEr*W e POsS, as 20

descri bed |n Fig. Ito V\,hl ch reference is now nmade. The
di spen3hegresent invedlionB in the fiakidofleehdiepensingeat the dojnt of
respective cables 38, 40 42 and 44 to the POS WO

S0 TheIneeSitioP G Aksb 20006f & Gditdd of effecting payments in the point of

sale. The invention 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 fo hereinafter as a point of sale
(POS), fuel is dispensed fo travelling vehicles stopping by. Apart from fuel, other
commaodities and articles of commerce may be offered for sale in such a POS.
Some of these articles are strictly associated with motoring whilé 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 controlier 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 io the POS

di spensi ng ﬂI:Tin'Jz%osmoossz



2 controller 46. The PCS accepts noney, noney

equi valents (e.g. vouchers), electronic noney or
wonreditb4sgard transactions. The POS control | er 4611r.2005/000632

connects to the credit conpanies 48, such as a bank

or the fuel conpany for confirmng the transaction. 5

WD 2005/ 124581 PCT/ |1 L2005/ 000652 3 BRI EF DESCRI PTI ON

OF THE DRAWNGS Fig. 1 is a?schematic descri ption of

cordrolien 46c {ThenPOS: asteptsd moneys mogey Letjuivalantsl (€.gs oushers),

in a fuel point of sale; 5 Fig. 2Ais a schematic

diesitonipmomey at ceedit dasd transadtions: Jhe @RS sohisyliet 46 conhects to

the invention depicted as a bus; Fig. 2B is a

fFRNAEE EomPATes 48! sueh fa Baifk 6|sme¢@ém¢m;ﬁxakllf&%nﬁrmin the

subsystem of the invention depicted as LAN, Fig. 2

rénsachéhenat i ¢ description of the entire

comuni cations system to of the invention; Fig. 3 is

a schematic description of the cyclic activation

schemes perforned by the active vehicle tag; Fig. 4A

is a schematic description of a vehicle standi ng near

a fuel dispenser enploying three end points of the

comuni cati ons system of the POS
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is of the invention; Fig. 46 is a schematic
description of a Nozzle transponder conmmuni cating

aRdd3/pH3si ve vehicle tag in a comruni cati onNs peT/IL2065/000652
configuration of the invention; Fig. S5Ais a

schemati c description of a part of the conmunications

20 system of the invention show ng first and second
subsysteminteraction; Fig. 35B is a schematic

description of a part of the communi cations system of
the invention show ng second and third subsystem
interaction. WO 2005/ 124581 PCT/ 1L2005/ 000652 4 Fig.

6 is a ey l Sedahki ty of payment
car ds. SR BERERYERIONE FHEERABINES, ¥ nehal LD
DESCRI PTI ON OF THE PRESENT | NVENTI ON I n accor dance

W t h t hEigpfl ésasthematiendasoriptioa\aftizd comicefisrebeltvedn dispensing
comuni cations systens are inplenented together.

Gaiteamd tashidrikeaduel poinpahaald;cati on systens are enpl oyed
as a novel fuel dispensing and fund transfer control

mechani Bigl 2Ahea syldriaicdestigtion’of $eét dofiRicBns Subsystem
intended to efficiently substitute existing POS

RetHeQhlenBoR depickd #d Ids; ng technol ogy, as well as to
provi de ot her benefits, to be described below. 10 A

ggnm%ﬁ: fégflﬁg ga QbhdrhRicRisBfiptith ot al Rst(ddPhunications subsystem
of the invention depicted as LAN;

Fig. 2C is a schematic description of the entire communications system
of the invention;

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

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; ﬁ

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

Fig. BA 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.
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wohomaz2yssn el ess comuni cati ons networks are

networks In a preferred enbodi nent of the invention,
at the POS incorporating the systemof the invention,

i ntegrated, as explained schematically with reference
to Figs. 2A - 2C. In Fig. 1s 2A the first subsystemis
described as a wreless bus 70 which connects to
several types of devices. Fdel dispensing units 72,
POS conFigoBliea chidrt desaibing the adnissibilifibofaagment euds.y pes
of devices connected to the wireless bus 70. In Fig.
2B, the sane systemis described as a wireless LAN
(ALAN) 82 to which are |I|inked dispensing units 72 PCS
controller 74, and gl obal network 76 and other 20
devices 78. A fuel dispensers in the POSis directly
associated wth at |east one transceiver, hereinafter
referred to as a dispenser unit (DU). The DU WO

2005/ 124581 PCT/ 1L2005/ 000652 6 conmuni cates with two
types of transponders. An active transponder, or an
active vehicle tag (AVTAG, and with a nozzle
transcei ver (NTR) which is also an active tag. The
entire set of interconnecting nodes is described
schematically in Fig. 2C. DU 96 uses the WLAN 70 to
communi cate with DU 98 as well as with 5 the PGS
controller 74. DU 96 conmuni cates with further two
nodes, one associated with a vehicle, AVTAG 100, and
t he other associated with dispensing nozzle,

herei nafter referred to as the nozzle transceiver NIR
102. The NTR 104

PCT/AL2005/000652
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conmuni cates al so wi th another transponder, typically
a passive tag, associated wth a vehicle, referred to

wheh@iinaisier as PVTAG (passive vehicle tag). 19CT/IL26)0%/000652

Functionally, the AVTAG pul sates in tinme as descri

in Fig. 3 to which reference is now made, sending out
signals 120 at intervals 122. Typically, each signa
120 lasts a very short periéd of time with respect to
the interval 122. A typical exanple is 10 mlli -
seconds (nms) as conpared to 2 seconds interval. The

reason i | I 1.5S1 on
< the RETAED DESCRIEHAN b piE s DN
AVTAG The AVTAG is typically a small object such
that cap be atfached.to . the key hol der. of the vehjcl
but be- ovassotade - who 4he asBERt ek orel el
which will be described |.at The na
HERlstor byVsoee fen B fasheds @:aibé. rthese
ange fromthe forecoH“# at the POS. Thus, a

: ion | Sysieaso A eMplayefteds Gf navqiéﬁelcqilapez@mf apd fund
subscri ber when the vehicle travels to an effective
dansien eankgl shechaniger Thaisyplensef theaprpsant inyeationuis infended to
vehicle lingers in the effective distance beyond a
eifisiently ﬁ@bﬁtx? uigrexipiing BAS nehworkempddyingexistingtiechnoBgy, as well
network. Explained with reference to Fig. 3, the
la8 ggy proyide aiherdmneﬁts,atbtbetdeasrilmdmélanﬁ. the POS counts at
| east n (a predeterm ned nunber) pulses. This way, a
by - passing subscriber WO 2005/ 124581
PCT/ 1 L2005/ 000652 7 vehicle, spending no substanti al
amount of time in the POS is not |logged - on to the

system
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 schematicaily with reference fo Figs. 2A — 2C. In Fig.
2A the first subsystem is described as a wireless bus 70 which connects tfo
several fypes 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 neiwork 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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Typically, a subscriber to the fuel dispensing conpany
(FDC) is admtted to the POS services after the

woBRBaAk4sRi | On has been validated by POS s conpépid Rbsnooss2

usi ng the conpany's database. Follow ng adnittance,

t he subscriber can proceed to refuelling. T9 explain
the follow ng procedure, reference is again nmade to
Fig. 2C. AVTAG 100 has conméni cat ed t hrough DU 96
woimphunicates with piwoatypes af terisporedersv Ah aztiep drangponderedr an
di spenser. |If however, the subscriber w shes to stop
active veHidle tagnAVOIAG) pavecwith amotztle transosiver (NTR0Richvistdiso an
DU 96 io0 becones bl ocked, a conmunication can

GRtNd faige The ehtienest bﬂnt@Uonmﬁg asddds &Ss:nb'éh%cﬁéﬁlatlcally in
thensel ves inter - conmmuni cate through WLAN 70. The

PGP 26.0DU 98! s 16 VBN OMS cohimiifitite eﬁm@m 08 Rk Welll as with
the invention, access to a database of the

ih%slf(wb&j’n?roﬁé(]‘ oh oRj %ee&‘ﬁﬁ'lu?l eﬁlﬂﬁ.fﬂ#&rhﬁuo nodes, one

scri ber conmuni cat es urt er wt

%@%éf?@“ﬁm;ﬂéﬁa%%fﬁfﬁ 5360 ffthne SR BBt WBpemsing
zl t he fugel |

B BafereBiele 4 g n%z'%“ﬁ?as'c‘é&sf’ﬁ‘vrétﬂ% $hxfR 104
102 h b ti ti tilti tch
ﬁp@%ﬁf@ﬁsﬂaﬁﬁﬁ angfhet Fenshardpt el peamilve 0, prpciated

t hat t Iy the NTR has t
‘éﬁﬁ“c\i\h @HQ% erz@aﬁglr@s %’?’rcééEgﬁﬁ'\@e%mfaS)srheol\rrR

|s a consuner of power, required 20 for the energizing
W el s BB R Ch PUBIS5Chelma 38 dRsebed el 3 to
at | east one of the DUs of the POS and the other type
which referaceda nowenadsh sending Sytsignals 420 attiefemaisd22 Sypically,
passi ve transponder, such as an RFID (radio frequency

-iedemsighalctR0i lastys atvegy short period of time with respect to the interval 122,

A typical example is 10 milli - seconds (ms) as compared fo 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 fo 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 neiwork. 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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activated by the NTR which also reads the information
stored on the PVTAG WD 2005/124581 PCT/ 1L2005/ 000652

w6 2eiihasgi i on by a tilting switch is one neasuperf200s/000652

limting energy waste by the NTR  Exanple for a
suitable RF passive tag is the HTAG |line of readers
and transponders, working in the 125 KHz frequency,
manuf act ured by Philips Sefri conductors (Ei ndhoven,
teHitie whiending me subsiatifialeiinabint bhtmEMTAG RS ishiotliczed of on fo
authorizing sale of fuel to the subscriber is a theft
fHeQy8Rhi.on neasure. The two transponders, the AVTAG

and  the PVTAG of the subscriber are registered as a
mat ch by the operating conpany such that as the DU
reads tiypicalignai $ubscrigiC i tied fﬂéledispmdlmglf&n%dﬁf FDC)ais

verification procedure is perforned by th

6QRieatd te POB! serABBRERS thE Qubstripfish Ragbéén validated by POS
subscriber's pair in the database accessed by t oS

| 7 QfﬂFdiIQM h t@b&nﬁé{lﬂfé Bht&B&*éﬂFoﬂ?\Pﬁl@%{ﬁﬁéﬁb}U )72 sﬁﬁ‘s%hber

a sto or erw se unlawfu y acquire

pr eég %%%(pﬁ%{f IL&'“W b g% P?ﬁ%@@'ﬁ?’ﬁgﬁlﬁe“ é?&%{?-ﬂ%%%am
[ b‘§v"°§? % A&W“’én 68 b Dfinurates, (RBpbl by} 86 Wrich i
ef| f‘%""a@iﬂ %(ﬁg?ﬂé% a'ﬁﬁg‘ﬁ{ll o andr{gﬁgﬁevergﬁ'le subscriber

&Snscel vers areﬁ%r esent in the vehicle, such as
getieston b st difipent dispasseis ordhe commyniGaiops with DU 96
reference is now made, the part of the refuellin
Bgeamen higckeHoasomenanieation gan ywonfinue winansethenbPUosu BuU
associ at ed

98. The DUs themselves inter ~ communicate through WLAN 70. The POS

confroller 70 may have, in some embodiments of the invention, access o 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 fueliing 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 fo 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.
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w6 R Ysgat es with the nozzle of the fuel

with the vehicle 150. In Fig. 4A, dispenser 152 is
shown. Associated with 20 di spenser 152 is DU 154 t hat

! di spef#i 65000652
hose 156. An enlarged detail of the nozzle and fuel

inlet orifice is described schematically in Fig. 4B.
Nozzl e 160 bears NTR 162 which comunicates wth
passi ve PVTAG 164 attached 8o the vehicle. NTR 164 nmay

Aetivalion By H fifihgBaliich Uénd inBaaab lof firhiting BNarp viakid BEheaITR.
in the vicinity of the fuel inlet WO 2005/ 124581

Bhanplb 2P QURASIE RP SussiveCRgSHChel PRTAG NEneNGR réatie?s nihd

for conmunicating with the PVTAGis substantially

fraapRpdersS WAKIRG  inWRE' 85 Hile feqUBRtY GAhnHRctakdt BE PHilps

wth 1ts assoclated DU does not have a fixed view ng

A RnbGBIERANSRL Pefing)t Ne NTR 15 in some

conmuni ¢at1ve‘with DUs of other dispensers
inthe 5 same PCS. In sonme enbodinents, a single
vehi cl erﬂéqﬂclﬁ%ﬁoﬂm[a@ irPRE lod) 'éutﬂb@z1npls§fe of fuel to the
I'n I C e subscriber w

orifices, case t ‘require a

g@eﬁ&éﬂ Y8 th GEnifoh el THeSwEHahs e rd WM@Q and

conmuni cat'i on system 1 ncorporates 1n accor

BB B 3 b SR P8 ol R R, by 8" dhating
GBI G A= HERAT 0985 Ko e B b pponcers
DS Soh Bor bR TR B8 o 5 P e
ltngl%iaf (gfrs%hsczsr}é%?‘g ?Jtaﬁ rlﬂ th%acpa%lt?a%etarc]:ges%gdtb% tﬂé’ %Se 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 odomeier 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 186. 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 altached 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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communi cations tasks and the DU to AVTAG
communi cations tasks. A third 15 subsystem

W@Qmmgggbl e wth the second subsystem i ncl Uiiéfllézoﬁsloooﬁsz

passive tag reader for reading vehicles' passive tags
generally known as RFID (RF identification) systens.
In a preferred enbodi nent of the invention, the first
comuni cati ons subsystemig a wireless LAN (W.AN),

%Hﬁ&b S0t tHa U NTEE SRk efbr SinmuRithiiHgs wntﬁothb”FWﬂG is

can communi cate thereby. The connectlon topol ogy

gggég‘?i‘r:ﬂg‘ﬁg Wgﬁg\ﬁ%& Aty mﬁ%é?éa%”ﬂh@%&n@ﬁghngéﬂ@ﬁt 6i°tﬂe'r@TR with its

emat1 c Iy|n Fi

PEftse ?yn%)e%%?‘“e*‘a“%”ef AP éﬂﬁ@@ﬁhﬁsé’%@@#&%"@%ﬁTR
82.

&b ﬁ%ﬁg“@*ﬁ%ﬁ?%ﬂi{l&q e ol BUE G 8 Bfelis™ n e
SEPRHORHD S RIS SO0l RIR TR DaYS B Tah one
?H@?Pé?‘n?eﬁ‘eqﬂafcéﬁ AN cimsS oo, FHSBHRS i RS e SSTReetive
t he NTR 1\?_@.h In Fig. 58 a part of the communications
SUPehoi BVENGSn, in which NTR 186, associated with a

nozzle, s enpl oys a third communi cati ons subsystem

whi ch | t he RFI onnect] wth ,the vehicle 184,
P £ her Re ipntored ABoTH & BOS REMEBRIaoR SYSERLCaTporates in

subsystens Each subsystem of the communications system
@pcqrﬁ@qqq\y\gﬁht BoRraferrady embodiment of the present invention, three

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 subsysiem, handles the DU to nozzle
communications fasks 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 mads. In Fig. 5A The POS controiler 180 is

connected by way of the WLAN subsystem fo DUs 182. By way of example only

three DUs are drawn but the number may vary. All the DUs are connecied
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w6 20sARYARL i on requirenents, nunber of end poinp

provi de service in view of the follow ng paraneters:
range (di stance) between 1o the end points, power

! . CT/IL.2005/000652
transm ssion rates, and security requirenment. The

first subsystem nmust connect between all the DUs,
typically all the DUs and the PCS controller, and
between an estimted naxi n# nunber of vehicles. In

aﬁﬁh{; 1RBmsEI0ES byURSy of B8 SamB! WEANC IR RL84ddh &mmunication
additional end point in the POS such as shops an

d
?@s&?ﬁs@? ’aeg(%}gcrﬂ% glﬁ%ﬂﬁﬁﬁdi&lﬁs {vith @ 99 ellgnf‘ BhYRF i ﬁi\g"ény

comuni cat1 on end ol nt: Sult

. | : :

PR TS et G ofic SIS A0 FREPSS, Bt b e
wi rel ess netropolitan area,. r,ks). The first

O PARICa DR oY SCHTE 8 Sk i, e LR 098! ashiBisd Wit nozzte
existing .wired POS infrastructure such t the \
SOIaYP GBI CPRENENCAURGS HRUHETh BRI e D fonBestneaith
t he di spensers and the POS controller are maintained
{hervebinle 18t ri cti ons. Mreover, the takeover by the
WLAN of a POS following its wupgrading froma wred
control _infrastructure to the systemof the invention,
is to [Further chasagiedstiss of theommenicatiens subsysiems: ol
over the function of the fuel WD 2005/ 124581
PCT/ 1 L2005/ 000652 11 dispensers, their interaction
wi t h t Heaghcabsysieroei ke eommureationy mysiem of tha Javantiemds to
intact. The second communi cation subsystem does not
proivisleosasvicein viewngf the dolfawing patametéracrangei(distange g between
functional POS. The functions of this systemare
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 extemal communication end
point.” Suitable technologies are for example, the WLAN complying with iEEE
standard 802.11 (wireless neiworking) or 802.16 (wireless metropolitan area
networks). The first communication subsystem must take over the entire existing
wired POS infrastructure such that the functionaliies 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, ie. control over the function of the fuel
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5 concerned with comunicating the DUs with the
AVTAGs, and communi cating the DUs with the nozzle

wo bddapaeders. A suitabl e communi cations st and@éﬂnfzﬁ’(fsmooﬁsz

this subsystemis a LR - WPAN (low rate w reless
personal afrea network) such ) as 802.15.4 which is
considerably | ess demanding with respect to energy
consunption and data rate tthan W.AN standards. Since
8i8SerieEhd Y fiefrdlitdraciéh PR | HePESS EShtRAEN drid® thd ' Sdyment
and second communi cati ons subsystens, they nust

N; ropriate gateway to maintain an
t?n g?g\%rt%i’ on et ween the two subsystens. As indicated
above, an additional transponder is enployed in sone

oo B! e O IER ROt SEBAG! Bk
St B0 PO T SSRGS g o
S BRRE AL 00 T, AR 3 e
R S FEBRAP YR BlaBe sprpl ers or

urveillance qf_ th el consunpiion detect potenti al
B BSIRERGS 2l Wl 8 Wibloss Refsoiirared nefwork) Such
co i cations_ subsystem relates to a passive
R HOBG W isacRRSIeTRbl oleRs JegRnding Wah espeticlo energy
vehicle, typically an RFID tag. The information ]
cangHptioh andedatggrate | thar JVEON; slandandsciSince thee U dypically
but possibly to considerabl e nunmber of other issues,
partieipates nukath theofirst andsenend commupicaiinad sehsystems, they must
agreenent term nation date. Preferably, to avoid
¢riplay i ary appreptiatet gateway) tb Inaintaiin@s/ in4gdion between the two
PCT/ 1 L2005/ 000652 :
subsystems. As indicated above, an additional fransponder 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 controlier, at the instance of refuelling. The in_forma'tion
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 siored on the tag relates fo the vehicle’s identity but possibly to

~_ considerable number of other issues, such as fuel type, maximum fill allowable,

and agreement fermination date. Preferably, to avoid identity theft, the tag is
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12 destructi bl e upon tanpering. The nozzl e associ at ed
NTR is an RFID reader, but it also enploys a

wo bfRASHgYer to communicate with the DUs. The MB{LZOOS/{)G%SZ

enploys a gateway to facilitate data transport
between the first and the second comunication
subsystens. 5 Power conservation schenes The AVTAG and
the NTR constitute both corfuni cations network end
dsbeble EB_@n YRAng ST RoEAd addoBREPNYR'is 6ARFIB Yedlér, but
the subscriber in person and can be transferred from
ifal %rr\fﬁt%}} fFalsReRBPNRmMHcath WithiRe BULS The RER difiploys
I\i/lvlasﬁes t s:ﬁo go. el?o al I ow re?uel l'1tng, the RFID tag% Yna
et : scriber. epj t
Gaeay o, Eoie> dels Hhorspot T RE6ISER B el ang. the sgeond
Th sed by the subscriber w thout
(ﬁ\i@&ﬁﬁ%@&%}!ﬁ&&g\/em cle, for exanple, in case the
subscri ber uses a PCS for purchasi ng goods and
services other than fuel. To ensure a reasonable tine
‘bet ween battery change or reload, is the AVTAGis to
enpl oy appropriate transm ssion and processing

ot nF oGS RABr SRR G W Tospect 1o

el ectrical energy and the various aspects of its

S SPeACAC s RS BERRn Lkt

- points. The AVTAG is a small transceiver carried by the subscriber in person

and can be transferred from a one vehicle fo 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 fime between batiery 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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wo Sooshiagk] i tated in addition to cash paynent.

13 Financial transactions at the PGS In a typical fuel
PGS operating today, the use of credit or debit card

L. PeraL2005/000652
magneti ¢ card reader at the dispenser or in

association with the dispenser reads the custoner's
card and the punp is 5 signalled to dispense fuel as
the PCS controller sends a ffermi ssion in response to

the fi 'Fhﬁﬁcfaﬁﬁ'ﬂﬁﬂctlohg a@ﬂ%apgg a credit transaction,
the POS controller uses confirmation by the credit

provi der weather it is a bank or the fuel conpany to

confi r nptdgp tchm%ﬁpbs?ﬂdt Wﬁfe AP Lredi ?lttjﬂ'-?oltcard is

present invention I nvol ved online in

Blctda il ?ﬂ’tﬁ%@%ﬂopaypg%% ght. é@mé@fé‘iﬁf@ﬂ edd® Epﬁe':d%%enser

e A B S -
B T B o e
S0 B ) s TR, B8 AR s
R e i et
S0 TR s e S i

ver| fied the AVTAG and the _match between the AVTAG and
t"He V@‘ﬁ!/?n’@e in|g-credié ansgptians Baanst sulssrbere éythetHiC yaing an

magnetic card into the magnetic card reader
EQdeaymeé@ caids Btemavingshrsnsasimitied ta the coaBnwications network,
an interface of 20 the FDC checks the data of the
whilgh sending aa dequest tfeip caiit. trarfsactioni fom BRCdispenser; s 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 befween the AVTAG and the PVTAG.
In step 202 the subscriber feeds the data of a magnetic card info the magnetic

card reader associated with the dispenser. Af the POS controlier, 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 fransaction is a regular
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w@§odéﬁh'e€5|81 at step 208,

FDC verifies the card data, at step 206 and if terns

are met, it instructs the POS controller to proceed
in which case the punp

signalled at step 110. In this course, the Fi,é;m:['zo05/000652

perfornms the clearing wthout the intervention of the

bank while the POS controller behaves as if the

transaction is a regular WOi£005/ 124581

Frgﬁédcggﬁgﬁ{pﬂﬁﬂ? cre?:lﬂ tdvﬁié?@ﬁ&ﬂ %a%ﬁ@%ﬁy inYeR264 fh%' dard is

provi der suc In ste t he card
e e 0 g R B o

suc bank_ i.ssues a per.mi

{hgofaad infF B8 Pfovﬂasﬁ»z@ta%gaqma%@ppéj ffh'ing Case
s' nal | step 210. 5 ot her pect of the
Ph%@?ﬁdrtirﬁn%chpar'Bﬁaur@ééalami@@@éa@e 'S provided to
confirmthe adm ssibility of a nagnetic card used for
paynment, at t or di ngl a ymetrjc public
key cryBt ﬁﬁqtgﬁ"h |a§p‘iﬁtoé r E“’?'% %p@ ?@% SROUfify) Meggure is
The, jdenti flecatl on nunber associated with the magnetic
PERvifled da cenfir:fig W'ﬁ%\%‘“tﬁﬁ’é Adpagnetio pard ussdder H’%’r%%'ﬁ @t the
to the POS controller, on the other 1o hand, an
ERS: yivecsidingly samasynnelric publiskexcrypiographic peocetureripapplied
controller. This encrypted nessage is encrypted by
ps ifollows. Hbg .idantficationbrumisdyt assoeiated rvith theemagratic dasd,t drece
conpl ementary public key which can decrypt the nessage

szt by thenmaghetic\vaiGeadreisdsent Yoo theoROSacoroligre ohotheasther
by the PCS controller or by the clearing facility. 15

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.



15 CLAIMS 1. A point of sale (POS) for dispensing
fuel to vehicles, enploying W rel ess communi cati ons
system for managi ng said di_§ ensi ng and associ at ed
paynment transactions, said conmunications system
conprising: a second comruni cations subsystem for
di ng conmuni cati on between dispenser units (DUs)
and at | east one nozzle transponder (NTR), wherein
said second conmmuni cati ons subsystemis in
conmuni cation with a first communi cati ons subsystem
said first comuni cations subsystemis in
commini cath peintvidt kala (POS) founlispehsing faeldosehiblds, resploying a
conmuni cat i ons subsystem connects the DUs anong
wirbless edoreurieations systesm fonenddaging sdid @igersing ot | aspciated
a third communi cati ons subsystem of the POS controller
paymentidtangagtions, s@id gupunicatioahisgstemt canrievAG) and
collecting data therefrom wherein said third
commarfiecand cpmmsnisaiietsesntisysten oo mnemidiogcommunications betiveen
second commruni cations subsysten and an active
digpenser anitag DUAY/ BAG) ati Isastoomsmozzle i transppnder JAITR) f whenein said
comuni cati ons subsystem and in periodic comruni cation
sgont cemnwicatioon sulsfysteni i@ in Dommidicatibe WHOS finst edrainpmigations
wherein said PVTAGis a radio frequency
siilggtem isait fish corrmunicatiens swhsystamdisNTTREccoMicalion with a POS
RFID reader. 3. The POS in claim1l, wherein said first
catiptieriapdt said sfirstuisoysiuninatiensa subsystem connects the DUs among

themselves and at least one DU to the POS controller;

a third communications subsystem of the POS controller for activating a
passive vehicle tag (PVTAG) and collecting data therefrom, wherein said third
communications subsystem is in communication with said second communications
subsystem; and

an active vehicle tag (AVTAG) in communication with said first
communications subsystem and in periodic communication with at least one of said

DUs.

2. The POS in claim 1, wherein said PVTAG is a radio frequency

identification (RFID) tag and said NTR comprises an RFID reader.

3. The POS in claim 1, wherein said first communications subsystem is a
wireless LAN.
4, The POS in claim 3, wherein said second communications subsystem

" has less energy consumption than the wireless LAN.



wireless LAN. 4. The POS in claim3, wherein said
second commruni cati ons subsy:[tem has | ess energy
consunption than the wirele O LAN 16 5. The POS in
claim4, wherein said second communi cati ons subsystem
conprises a low rate wirel ess personal area network.
6. The POS in claim1, wherein an odoneter transceiver

sends tra ydf-0 j ’ ' Leatd 9
3 vek podid 5I5§ﬁ1t4,%érglgl’%lé Bhd c5Q %\E}ﬁr%% bystem

system 7. The PGS in claim erel n sal

Cg%améFgmﬁafé%iké?égscphéécgﬁ%reair’éﬁ\%rﬁ_ept abl e by a DU

when sal d AVTAG reaches a certain range from a
forecourt at said POS, said POS automatically becones
informed of a vehicle of a subscriber when the

vehi gl e t FRYPBSs P cRfin of fm;r'éme?;g btaﬁﬁe@ﬁ trfahQéEi\?e_rféé%hs travel

di spenser harboring a DU, and e vehicle lingers

i j j : a predefined tine
e B o P R, b metvor k. .

The POS in claim7, wherein said AVTAG | ogs on to the
PCS network as a DU of said POS counts at | east a

pr edet er MrREGAY! FOQLINPY, PHErRRS:ai@RAYTAG PARATRI é‘gtericz%ic signal

subscri ber vehicle spending no substantial anoun

in&gtéir@%‘pﬁéﬂ% tcb)g%_ ﬁ@%{ﬂe_ﬁ sa%OAVJfRQQ'_@QcI"%Q d &ﬂaﬁ&?rﬁ? ffoRT WJE?%urt at

in claim1l, wherein the PVIAG I mount e

sdid PPOS s 9 Hdd %nton%f;agaygsé&ome% nfdied o AGudHicls SR aksBriber

'
fromand transport y a vehicle driver

wl%éc‘rg RERIRAL lipavEis Q?Waw@’fe\éﬁm QlsBin2B8%dn'8 G 8perRBAnaiBSring a

requi res sinul taneous
DU, and if the vehicle lingers in the effective distance beyond a predefined time

period then said AVTAG logs on to a POS network.

8. The POS in claim 7, wherein said AVTAG logs on to the POS network
as a DU of said POS counts at least a predetermined number of pulses, and a
bypassing subscriber vehicle spending no substantial amount of time in the POS is

not logged on to the POS network.

9. The POS in claim 1, wherein the PVTAG is mounted in a fixed position
on a vehicle, the AVTAG is separable from and transportable by a vehicle driver
independently from the vlehicle and the PVTAG, and the POS reguires simultaneous
presence of detectable signals from the AVTAG and the PVTAG to dispense fuel fo

the vehicle,

10. The POS in claim 9, wherein the PVTAG is attached to the vehicle in
proximity of a fuel tank inlet of the vehicle, and the PVTAG identifies the vehicle such

that the _fuel can only be dispensed to the vehicle. - L



presence of detectable signals fromthe AVTAG and the
- PVTAG to dispense fuel to e vehicle. 10. The PGS in
claim9, wherein the PVTAG i's attached to the vehicle
in proximty of a fuel tank inlet of the vehicle, and
the PVTAG identifies the vehicle such that the fuel
can only be dispensed to the vehicle. 17 11. A nethod
for pileveht methoduter praedntingyfuel hefli by @ keluelaghaving a passive
passi ve vehicle tag (PVTAG in a point of sale (POS),
vem@e deg (BETAC PO apitpehsels (POS), voereinesnie PEXS disgenses fuel to
enpl oys a wirel ess conmmuni cations system for managi ng
vefrgles  afids parRioveg aamdreless oeoramedicplignse systemafieracmaneging  said
the nethod conprising: providing an active vehicle tag
disp/sIE) andasgoristed ReyMeot ensagiiong. theenethpe cornprisingsl i n
the PGS, wherein said AVTAG and said PVTAG of a
subs eroviséng an activegrebics tag (A Ad3)natackeoppf anthepigingtthegale of
any as a dispenser unit (DU) in the PCS reads
fqebl’@ﬁh? (S, whietEinsad AVTAP andra YD AsHefer sappaher g registered
verifying the match by a POS controller that accesses
a%adaﬁébdyearaﬁaeraamrﬁamﬁny e g digpenser wnitHDiKdn the POS reads
_subscriber's data in the database, wherein the
idgaiity fridicia plmibAVTAGENdisgid PYTAGEanVTAG i s stol en or
ot herwi se unlawfully acquired then the fuel will not
be dyesihdng die troateh Oy 8hPEXSe comfroller that accesses a database and

compares the indicia with the subscriber's data in the database, wherein the
verification ensures that if the AVTAG is stolen or otherwise unlawfully acquired then

the fuel will hot be dispensed to the vehicle.



