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(57) ABSTRACT 

The invention provides a transponder acting as a memory 
buffer facilitating information or message transfer betWeen 
a remote communication system, such as a fuel dispenser, 
and the vehicle control system. Information Written to the 
transponder memory from the fuel dispenser may be sent to 
or retrieved by the vehicle control system. Information sent 
to the transponder from the vehicle control system is made 
accessible by or transmitted to the fuel dispenser. The 
transponder includes suf?cient communication electronics, 
memory access and communication control circuitry, and 
memory to alloW storing of information and access to 
information by both the vehicle control system and the fuel 
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APPARATUS AND METHOD FOR USING A 
TRANSPONDER AS AN INFORMATION BUFFER 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to transpon 
ders and, more particularly, to transponders con?gured to 
provide an information buffer betWeen a vehicle’s commu 
nication system and a remote radio frequency communica 
tion system, such as that found associated With fuel dispens 
ers in a fueling environment. 

[0002] In recent years, traditional gasoline pumps and 
service stations have evolved into elaborate point-of-sale 
(POS) devices having sophisticated control electronics and 
user interfaces With large displays and touch-pads or 
screens. The dispensers include various types of payment 
means, such as card readers and cash acceptors, to eXpedite 
and further enhance fueling transactions. A customer is not 
limited to the purchase of fuel at the dispenser. More recent 
dispensers alloW the customer to purchase services, such as 
car Washes, and goods, such as fast food or convenience 
store products at the dispenser. Once purchased, the cus 
tomer need only pick up the goods and services at the station 
store or the outlet of a vending machine. 

[0003] Remote transaction systems have evolved Wherein 
the fuel dispenser is adapted to communicate With various 
types of remote communication devices, such as transpon 
ders, to provide various types of identi?cation and informa 
tion to the fuel dispenser automatically. Given the sophis 
tication of these transaction systems and the numerous 
choices provided to the customer at the dispenser, conduct 
ing transactions With transponders Will be useful to alloW the 
dispenser and fuel station store to monitor the movement of 
a person carrying a transponder and a vehicle having a 
transponder, enhance transaction and marketing ef?ciencies, 
and improve safety in the fueling environment. 

[0004] Currently, transponder applications in a fueling 
environment have been limited to the eXtent that a fuel 
dispenser is con?gured to retrieve a customer ID from an 
interrogator transponder, send that ID to remote host com 
puter to be associated With the customer’s debit/credit 
account and charge the fueling transaction to the accessed 
account. Many transponders have local user memory areas 
for use as a scratch pad in future applications. This scratch 
pad memory area provides the unique ability for the tran 
sponder to store various types of information, provide ?eet 
fueling information, loyalty points, and car Wash or other 
access codes. For additional information, see US. applica 
tion Ser. No. 60/060,066 ?led Sep. 26, 1997, entitled Com 
prehensive Intelligent Fueling; Ser. No. 09/024,742 ?led 
Feb. 17, 1998, entitled Fuel Dispensing System Providing 
Customer Preferences; Ser. No. 09/024,499 ?led Feb. 17, 
1998, entitled Fuel Dispensing System Preventing Customer 
Drive-Off; Ser. No. 09/024,493 ?led Feb. 17, 1998, entitled 
Fuel Dispensing And Retail System For Providing Loyalty 
And Customer Bene?ts; Ser. No. 09/024,275 ?led Feb. 17, 
1998, entitled Fuel Dispensing And Retail System For 
Preventing Use Of Stolen Transponders; Ser. No. 09/024, 
549 ?led Feb. 17, 1998, entitled Providing Transaction 
Estimates In AFueling And Retail System; Ser. No. 09/024, 
491 ?led Feb. 17, 1998, entitled Fuel Dispensing And Retail 
System Providing A Transaction Discount For Transponder 
Use; Ser. No. 09,034,969 ?led Mar. 4, 1998, entitled Mul 
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tistage Ordering System For A Fueling And Retail Environ 
ment; Ser. No. 09/035,158 ?led Mar. 5, 1998, entitled Fuel 
Dispensing And Retail System Providing For Transponder 
Prepayment; and Ser. No. 09/037,489 ?led Mar. 10, 1998, 
entitled Antenna Placement In AFueling And Retail System, 
the disclosures of Which are incorporated herein by refer 
ence. 

[0005] While the petroleum industry is Working to provide 
remote communications to customers and their vehicles, 
there is an increasing effort by automotive manufacturers to 
provide on-board computer systems for electronic control 
and diagnostics. Since computers are becoming cheaper and 
increasingly able to handle a variety of tasks in a short 
amount of time, it is inevitable that a computer on board an 
automobile Will eventually provide an interface With the 
occupants of the automobile just as a personal computer at 
a home or business provides. With the increasing amount of 
data netWork services, computers are able to remotely access 
information, rather than store the information locally. The 
dif?culty arises in determining hoW an automobile With an 
on-board computer system can obtain access to the outside 
World for data netWork services or other services Without a 
physical connection to the automobile in a cost-effective and 
Widely compatible manner. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a solution by trans 
ferring information betWeen an automobile and a remote 
communication system via a transponder capable of com 
municating With the remote communication system, as Well 
as a vehicle control system. Preferably, the remote commu 
nication is a fuel dispenser or is associated With a fueling and 
restaurant environment, Which is in turn in communication 
With remote or local data netWork services. The transponder 
is con?gured to be mounted on the vehicle and communicate 
With the vehicle control system electronically or via radio 
frequency communications. The transponder is preferably 
directly linked to the on-board computer system in the 
vehicle and con?gured to act as a peripheral. The term 
“transponder” is used to de?ne any type of remote commu 
nication device providing bidirectional radio communica 
tions and should not be limited to classic transponders that 
modify received signals to generate signals for transmission. 

[0007] Whenever an automobile pulls up to the fuel dis 
penser, the transponder is aWakened When interrogated by an 
interrogation device associated With the fuel dispenser. The 
transponder Will recogniZe that a fuel dispenser is requesting 
information, such as the customer ID or account informa 
tion. The transponder may send a signal or interrupt to the 
on-board vehicle control system indicating that a fuel dis 
penser is requesting the customer ID or information, and the 
vehicle control system may then signal back to the tran 
sponder giving it directions to either respond or not respond. 
The vehicle control system could even signal the occupants 
of the automobile for instructions as to Whether the fuel 
transaction authoriZation should be initiated. Alternatively, 
certain basic information, Which may include the customer 
or transponder ID, may be stored on the transponder and 
immediately sent back to the dispenser upon interrogation in 
order to establish communications and expedite transaction 
authoriZation. 

[0008] In addition to the fueling process, the vehicle 
control system may signal the transponder to send requests 
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for information to the fuel dispenser. For instance, if the 
on-board vehicle control system Would like to request that 
the fuel dispenser download e-mail, the control system Will 
signal the transponder to make that request to the fuel 
dispenser. The fuel dispenser may send a request on to the 
site computer Which in turn Will knoW Whether it is capable 
of providing such a request. If such a request is possible, the 
fuel dispenser could signal the transponder, Which Would in 
turn signal the computer as necessary to communicate the 
doWnloaded e-mail. 

[0009] The vehicle may have the ability to link a remote 
computer or lap-top computer to the transponder Without 
going through an on-board computer or going through the 
vehicle control system. 

[0010] The fuel dispenser preferably has the ability to 
provide netWork data services or other information directly 
to the vehicle control system via the transponder. The 
vehicle control system could be a computer hardWare system 
With a microprocessor, memory, peripheral control and 
interfacing, and an operating system. The operating system 
may range from being very simple to a more compleX 
WindoWs®-based system. The softWare may be embedded 
into the vehicle control system or may be loadable as on a 
personal computer, directly or through the transponder. An 
eXample of a complex softWare system Would be 
Microsoft® WindoWs CE operating system. 

[0011] In operation, the vehicle control system may be in 
complete control of all peripherals connected to it. A tran 
sponder could be connected as a peripheral to the on-board 
computer’s microprocessor or connected to a communica 
tion’s bus, to Which all other peripherals are connected. In 
either event, the transponder could achieve communication 
With the vehicle control system through interrupts and serial 
communications to provide direct memory access. 

[0012] Preferably, the fuel dispenser includes an interro 
gation device capable of querying for the presence of the 
transponder, transmitting information to the transponder and 
receiving information from the transponder. The information 
may be transmitted to or from a central site controller Which 
may have access to card authoriZation host computers, data 
netWork services, such as Microsoft NetWork, America 
On-Line, and other netWork service providers to the Internet 
or proprietary netWorks. 

[0013] In particular, the transponder is preferably a 
memory buffer facilitating information or message transfer 
betWeen a remote communication system, such as a fuel 
dispenser, and the vehicle control system. Information Writ 
ten to the transponder memory from the fuel dispenser may 
be sent to or retrieved by the vehicle control system. 
Information sent to the transponder from the vehicle control 
system is made accessible by or transmitted to the fuel 
dispenser. The transponder includes suf?cient communica 
tion electronics, memory access and communication control 
circuitry, and memory to alloW storing of information and 
access to information by both the vehicle control system and 
the fuel dispenser. 

[0014] Preferably, the memory access control circuitry is 
con?gured to establish communications With the dispenser, 
at least initially, Without interacting With the vehicle control 
system. Once communications are established, the vehicle 
control system Will Write information or messages to the 
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transponder memory, and the dispenser Will access those 
messages and respond accordingly. Similarly, the dispenser 
Will Write messages to the transponder memory for access by 
the vehicle control system. In other Words, the transponder 
provides a memory buffer accessible by both the vehicle 
control system and the remote communication system to 
facilitate communications betWeen the tWo. 

[0015] These and other aspects of the present invention 
Will become apparent to those skilled in the art after reading 
the folloWing description of the preferred embodiments 
When considered With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 
[0017] FIG. 2 is a schematic of a fuel dispenser; 

[0018] FIG. 3 is a block diagram of a fuel dispenser and 
a vehicle having a vehicle control system and a transponder 
buffer; 

[0019] FIGS. 4A and 4B are a flow chart representing 
various basic modes of operation of a transponder buffer in 
cooperation With a vehicle control system and a fuel dis 
penser; 

[0020] FIG. 5 is a block diagram of a vehicle having a 
transponder buffer and other peripheral devices; 

[0021] FIG. 6 is a block diagram of a complex vehicle 
control system and an associated transponder buffer; 

FIG. 1 is a schematic of a fueling environment; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0022] In the folloWing description, like reference char 
acters designate like or corresponding parts throughout the 
several vieWs. It should be understood that the illustrations 
are for the purpose of describing preferred embodiments of 
the invention and are not intended to limit the invention 
thereto. The scope of the patent is commensurate to the 
concept disclosed, not merely the embodiments discussed 
herein. 

[0023] As best seen in FIG. 1, the transponder buffer, 
generally designated 10, is shoWn mounted to a vehicle 12 
and communicably coupled to a vehicle control system 100. 
The vehicle 12 is shoWn in a fueling and retail environment 
having a plurality of fuel dispensers 14 coupled to a cen 
traliZed site 16, Which is in further communication With a 
host computer or netWork 18 and a data netWork server 20. 
The data netWork server 20 may provide access to various 
netWork or Internet services such as the Microsoft NetWork 
(MSN), America On-Line (AOL) and CompuServe. The 
fueling environment may also include quick-serve restau 
rants, car Washes and vending facilities, all of Which may act 
as remote communication systems in a fashion similar to 
that of the fuel dispensers 14 described herein. 

[0024] As best seen in FIG. 2, a fuel dispenser 14 is 
shoWn constructed according to and as part of the present 
invention. The dispenser provides a fuel delivery path from 
an underground storage tank (not shoWn) to the vehicle 12. 
The delivery path includes a fuel delivery line 30 having a 
fuel metering device 32. The fuel delivery line 30 commu 
nicates With a fuel delivery hose 34 outside of the dispenser 
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14 and a delivery nozzle 36. The nozzle 36 provides manual 
control of fuel delivery to the vehicle 12. 

[0025] The dispenser 14 also includes a dispenser control 
system 38 having one or more controllers 39 and associated 
memory 40. The dispenser control system 38 may receive 
volume data from the metering device 32 through cabling 42 
as Well as provide control of fuel delivery. The dispenser 
control system 38 may provide audible signals to an audio 
module and speaker 58 in order to provide various beeps, 
tones and audible messages to a customer. These messages 
may include Warnings, instructions, advertising, and any 
other information desired. 

[0026] The dispenser 14 is preferably equipped With a 
payment acceptor, such as a card reader 44 or cash acceptor 
46, along With a receipt printer 48. With these options, the 
dispenser control system 38 may read data from the mag 
netic strip of a card inserted in the card reader 44 or receive 
cash from a customer and communicate such information to 
the central control system 16 (as shoWn in FIG. 1), such as 
the G-site controller sold by Gilbarco Inc., 7300 West 
Friendly Avenue, Greensboro, NC. The central control 
system 16 typically communicates With a remote netWork 
host computer 18, such as a card veri?cation authority, to 
ascertain Whether a transaction proposed to be charged to or 
debited from an account associated With the card inserted in 
the card reader 44 is authorized. 

[0027] The dispenser 14 Will include one or more types of 
displays, preferably one or more alpha-numeric displays 
50A together With a high-resolution graphics display 50B. 
The graphics display 50B Will generally have an associated 
key pad 54 adjacent to the display or integrated With the 
display to provide a touch interface. The dispenser may 
include an additional, auxiliary key pad 56 associated With 
the card reader 44 for entering secret codes or personal 
identi?cation numbers (PIN’s). Notably, the displays 50A, 
50B and key pads 54,56 may be integrated,into a single 
device and/or touch interface. The dispenser control system 
38 is preferably comparable to the microprocessor-based 
control systems used in CRIND (card reader in dispenser) 
and TRIND (tag or transponder reader in dispenser) type 
units sold by Gilbarco Inc. under the trademark THE 
ADVANTAGE. 

[0028] As noted, the dispenser control system 38 may 
include or be associated With dispenser communication 
electronics 52 for providing remote unidirectional or bidi 
rectional communications, preferably RF Communications, 
betWeen a transponder and the dispenser. These transpon 
ders may incorporate TeXas Instruments RFID electronics or 
the Micron MicrostampTM produced by Micron Communi 
cations, Inc., 8000 South Federal Way, Boise, Id. 83707 
0006. Other radio frequency communication systems are 
equally acceptable. Additionally, the dispenser 14 may 
include one or more antennas 59 associated With commu 

nications electronics 52. 

[0029] Attention is draWn to US. Pat. Nos. 5,621,913; 
5,608,739; 5,583,850; 5,572,226; 5,558,679; 5,557,780; 
5,552,743; 5,539,775; 5,500,650; 5,497,140; 5,479,416; 
5,448,110; 5,365,551; 5,323,150 and 5,302,239, oWned by 
Micron Technology, Inc. the disclosures of Which are incor 
porated herein by reference. 

[0030] Turning noW to FIG. 3, the basic structure of the 
vehicle control system 100, transponder buffer 10, and fuel 
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dispenser 14 are shoWn. As noted above, fuel dispenser 14 
includes a dispenser control system 38, Which includes or is 
associated With a controller 39, memory 40, and communi 
cation electronics 52 having a transmitter 60 and receiver 62. 
The communication electronics 52 preferably transmits 
spread spectrum signals via transmitter 60 and receives 
backscattered radio frequency signals via receiver 62. 

[0031] Vehicle 12 Will include a vehicle control system 
100 communicably associated With a transponder buffer 10 
mounted on the vehicle in a location facilitating communi 
cations, and preferably radio frequency communications 
With the communication electronics associated With the 
dispenser control system 38. The transponder buffer includes 
basic memory access and communication circuitry 64 coop 
erating With memory 66 and communication electronics 68. 
Communication electronics include a receiver 70 and trans 
mitter 71 con?gured to provided remote communications 
With the communication electronics 52 of the dispenser 14, 
as Well as a receiver 72 and transmitter 73 con?gured to 
directly or remotely communicate With the communication 
electronics 82 of the vehicle control system 100. 

[0032] The memory 66 of transponder buffer 10 may have 
various con?gurations depending on the embodiment cho 
sen. For example, memory 66 may have one message buffer 
75 for storing messages transferred from the dispenser 14 to 
the vehicle control system 100 and from the vehicle control 
system 100 for the dispenser 14. Alternatively, message 
buffer one 75 may be accompanied by message buffer tWo 
76 Wherein one message buffer is used for messages trans 
mitted from the dispenser 14 to be accessed by the vehicle 
control system 100, and message buffer tWo 76 is used to 
store messages transmitted from the vehicle control system 
100 for access by the dispenser 14. The ?rst embodiment 
may be preferable When transponder memory is at a mini 
mum While the second embodiment may be preferred When 
there is sufficient memory to provide simultaneous commu 
nications Where information may be Written to the memory 
or read therefrom simultaneously by the vehicle control 
system and the dispenser 14. 

[0033] In yet another embodiment, having one, tWo or 
more message buffers, a basic information buffer 74 may be 
used to store information. Buffer 74 may be used to store 
information such as customer or transponder ID’s, account 
information or other types of information required to estab 
lish communications Where necessary for quick dispenser 
access during initial interrogation sequences. In this embodi 
ment, the memory access and communication control cir 
cuitry 64 may access the basic information in the basic 
information buffer 74 upon initial interrogation and transmit 
the information to the dispenser 14. The dispenser control 
system 38 may use the basic information (e.g., equipped 
With a transponder buffer, associated With an intelligent 
vehicle control system, or communication protocol device 
type, etc.) to determine the type of transponder, the device’s 
level of sophistication, and hoW to communicate With the 
transponder. 

[0034] To further facilitate communications, one or more 
communication ?ags 77, 78 may be used to alert either the 
dispenser 14 or vehicle control system 100 to the presence 
of information in one of the message buffers or the status of 
a message buffer. For eXample, a dispenser may be con?g 
ured to only Write to a message buffer When a communica 
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tion ?ag 77, 78 is set, reset, or contains a speci?c value. The 
dispenser 14 may set, reset, or change the communication 
?ag 77, 78 upon reading a message from a buffer or Writing 
a message to a buffer. Alternatively, the basic memory access 
and communication control may change the communication 
?ag status upon a successful read or Write operation and, 
optionally, send an acknowledgement that the operation Was 
completed successfully. Preferably, an acknowledgement is 
only sent during a read operation. Another alternative is to 
read the information that Was just Written to the buffer to 
check successful completion of the operation. Furthermore, 
during any communication ?ag check or memory access 
operation, one or more communication ?ags may be 
changed by the transponder buffer, dispenser or vehicle 
control system as necessary, depending on the con?guration 
of those systems. 

[0035] The vehicle control system, in cooperation With the 
controller 80, memory 81 and communication electronics 
82, may operate in a similar fashion to the dispenser in order 
to read and Write information to the various buffers, check 
the various communication ?ags, and provide various types 
of communications to and through the transponder buffer via 
the transmitter 83 and receiver 85. 

[0036] Given the knoWn presence of the transponder 
buffer to the vehicle control system 100, additional control 
over the transponder buffer 10 may be eXerted by the vehicle 
control system. This control may be exerted in a Way to 
eliminate the need for one, tWo or all of the communication 
?ags because the vehicle control system Will knoW When 
information is successfully Written to a buffer, read from a 
buffer, and/or When the dispenser is Working through the 
transponder buffer. For example, if the dispenser 14 polls the 
transponder buffer 10, a signal or interrupt may be sent to the 
vehicle control system 100. Alternatively, the vehicle control 
system 100 may periodically poll the transponder buffer to 
detect dispenser activity using the various communication 
?ags, thereby checking the buffer for message content or 
checking other status registers. Preferably, the memory 64 is 
con?gured to include random access memory, read-only 
memory, as Well as various registers Within or associated 
With the basic memory access and communication control 
circuitry 64. 

[0037] With reference to the ?oWcharts of FIGS. 4A and 
4B, various operational aspects of the invention are shoWn 
in conjunction; hoWever, these aspects are considered indi 
vidually novel. The ?oWcharts depict the operational ?oW of 
a vehicle control system, transponder buffer, and dispenser 
according to the basic concepts of the present invention. 
Each of the operations begins at blocks B100, T100, and 
D100, respectively. The speci?c blocks are referenced in 
parentheses hereinafter, for improved readability. At some 
point, a car having a transponder buffer Will enter the fueling 
environment and pull up to a fueling position associated 
With the fuel dispenser 14. During this time, the dispenser 14 
Will poll for transponders (block D110) and monitor for the 
presence of a transponder (block D120). When the transpon 
der buffer becomes Within range of the dispenser’s interro 
gation signals, the transponder buffer Will receive the inter 
rogation polling signal (block T110) and establish 
communications by transmitting an initial response to the 
dispenser (block T120). Preferably, the information trans 
mitted is pulled from the basic information buffer 74 to 
insure an immediate response during the initial communi 
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cations betWeen the transponder buffer and the dispenser 14. 
HoWever, the information may come from one of the mes 
sage buffers 75, 76 Where the information Was stored during 
an earlier communication or information Written to the 
transponder buffer from the vehicle control system upon 
being interrogated, Wherein the vehicle control system Wrote 
information to the transponder message buffer for access by 
or transmission to the dispenser. HoWever, it is preferable to 
have suf?cient information stored on the transponder to 
quickly establish communications With the dispenser upon 
initial interrogation. 

[0038] Once the transponder buffer transmits the initial 
response to the dispenser (at block T120), a signal or 
interrupt may be sent to the vehicle control system indicat 
ing the transponder has been polled (block T130). At that 
point, the transponder buffer Will Wait for a response from 
the dispenser (block T140). 
[0039] The dispenser in the meantime Will monitor for a 
response from the transponder (bock D120) and determine 
Whether a transponder has been detected (block D130). If a 
transponder is not detected, the dispenser 14 Will continue to 
poll for a transponder. If a transponder is detected, the 
dispenser may request information stored on the transponder 
(block D140) by transmitting a request to the transponder 
buffer. The transponder buffer Will receive the request from 
the dispenser (block T150), process the request and transmit 
a response to the dispenser (block T160). The dispenser 14 
Will receive the response from the transponder buffer (block 
D150). 
[0040] Referring noW to FIG. 5, a vehicle 12 is shoWn 
equipped With an “intelligent” vehicle controller 100 pro 
viding interactive multimedia access for the driver and the 
passengers via the transponder buffer 10. The intelligent 
vehicle controller 100, hereinafter referred as the IVC, is 
designed to provide bidirectional access via various com 
munication systems and netWorks to systems and people 
apart from the vehicle. The IVC may provide an interactive 
communication medium alloWing customers to interface 
remote systems to receive advertising and merchandising 
indicia and, in return, order and provide payment for 
selected items from Within the vehicle. The IVC may also 
facilitate monitoring, recon?guration and transfer of various 
types of vehicle data, such as operational, diagnostic or 
emission information. 

[0041] The IVC 100 may be permanently integrated in the 
vehicle interior With vehicle’s electronic system or be con 
?gured to removably interface With the electronic system 
and remain portable betWeen vehicles. In a portable con 
?guration, an interface or docking station 102 is preferable 
to couple the IVC 100 to the transponder buffer and any 
desired vehicle systems. 

[0042] The vehicle shoWn in FIG. 5 is equipped With an 
IVC 100 coupled to an occupant interface 102 via a vehicle 
mounted docking interface 118. The docking interface 118 is 
preferably coupled via a bus or Wiring netWork 104 to 
various vehicle systems and/or sensors 106-112. The IVC 
100 either directly or through the docking interface 118 
and/or the netWork 104 Will interface With any necessary 
electronics. The IVC 100 may also either directly or indi 
rectly cooperate With the vehicle’s fueling system 114, 
including any onboard recovery vapor recovery (ORVR) 
equipment. Thus, the IVC may have separate processing 
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capability or share processing capability With the another 
vehicle control system, depending on the amount of inte 
gration and the con?guration of the IVC and vehicle. 

[0043] As shoWn in FIG. 6, the IVC 100 may include the 
occupant interface 102, Which may also be associated With 
a card reader or biometric reader 124, a user input means, 
such as a keypad, mouse or touch screen electronics 120, a 
video display 122, a card reader 124, and a printer 126. 
These features cooperate to provide a basic multimedia 
interface and means for paying for items ordered through the 
IVC 100. Additionally, the IVC may include or be associated 
With an audio system 128, microphone 130 and speaker 132 
for providing a bi-directional audio intercom With a corre 
sponding remote system, such as a quick-serve restaurant. 

[0044] A camera 134 may be provided to receive images 
of the vehicle’s occupants to enhance an audio intercom 
system With one or tWo direction video. With such a system, 
an order entry operator at a quick serve restaurant and the 
vehicle occupant Would be able to see and hear each other 
during order placement. For information providing like 
audio and video intercom interface at a dispenser, attention 
is draWn to US. application Ser. No. 08/659,304 ?led Jun. 
6, 1996 entitled Fuel Dispenser/Operator Intercom System 
and the continuation application ?led Feb. 10, 1998, the 
disclosure of Which is incorporated herein by reference. 

[0045] Abiometric reader 150 may also be coupled to the 
IVC to provide additional authoriZation or identi?cation 
means for vehicle occupants. The biometric reader 150 may 
read the occupant’s ?ngerprints, voice print, retinal scan or 
other biometric indicia to provide a substantially secure 
authoriZation. Such authoriZation or identi?cation is prefer 
ably used in cooperation With ?nancial information stored in 
the IVC or retrieved via the card reader 124. Biometric 
templates corresponding to the authoriZed card holder or 
occupant may be stored on a card read by the card reader, in 
the IVC remote system or on a netWork for comparison With 
the actual biometric indicia provided by the biometric reader 
150. 

[0046] It is also envisioned that the IVC (or basic vehicle 
control system) 100 Will be capable of controlling various 
engine functions 152, diagnostic systems 154, emission 
systems 156, and any number of auXiliary functions 158 or 
miscellaneous sensors 160. The control system may also 
interact With the vehicle security system 162, on-board 
vapor recovery equipment 164, fuel status sensors 166, and 
trip-related features and functions 168. The IVC vehicle 
control system 100 Will be able to monitor diagnostic or 
emission systems of the vehicle and communicate related 
information to the occupants of the vehicle and/or a remote 
system via the transponder buffer 10 for further identi?ca 
tion or processing of vehicles With diagnostic or emission 
problems or malfunctions. 

[0047] For eXample, during a fueling operation at a fuel 
station, any diagnostic or emission problems may be for 
Warded through the transponder buffer to a corresponding 
interrogator or dispenser communication system and on to 
the proper authorities or the fuel station store. Providing 
such information to the fuel station provides a marketing 
opportunity for service equipped stations to address or 
correct any diagnostic or emission problems, as Well as a 
system for endorsing government regulations. Similarly, 
security breaches, such as theft of the vehicle, may be 
reported in like manner. 
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[0048] With respect to fueling, information relating the 
amount of fuel, the siZe of the vehicle fuel tank and the type 
of the vehicle fuel tank may be transferred onto the fuel 
station store or fuel dispenser. This information may be used 
to control robotic or automatic fueling, and tailor a fueling 
operation to a particular vehicle in order to maXimiZe 
delivery rates, fuel quality or octane levels. The fueling 
information may include quantity, ullage, quality or octane 
readings. For those vehicles equipped With ORVR equip 
ment, the status, type, ef?ciency and other related ORVR 
information may be communicated to the dispenser’s vapor 
system in order to control vapor recovery at the dispenser 
and/or vehicle to maXimiZe the vapor recovery effort While 
minimiZing ingestion of non-hydrocarbon saturated air into 
the underground fuel tanks. 

[0049] For additional information relating to communica 
tions betWeen the vehicle and a dispenser or dispensing 
system, attention is directed to US. patent application Ser. 
No. 08/650,917 ?led May 17, 1996, entitled Precision Fuel 
Dispenser; Ser. No. 08/649,455 ?led May 17, 1996, entitled 
Onboard Vapor Recovery Detection; Ser. No. 08/759,733 
?led Dec. 6, 1996, entitled Intelligent Fueling; Ser. No. 
09/094,999 ?led Jun. 15, 1998, entitled Transponder Com 
munication of ORVR Presence; Ser. No. 09/034,969 ?led 
Mar. 4, 1998, entitled Multistage Ordering System for a 
Fueling and Retail Environment; and Ser. No. 09/024,742 
?led Feb. 17, 1998, entitled Fuel Dispensing System Pro 
viding Customer Preferences. The disclosures of these ref 
erences are incorporated herein by reference. 

[0050] As those of ordinary skill in the art Will recogniZe, 
there are a number of hardWare con?gurations capable of 
providing the functionality described in association With the 
intelligent vehicle controller. The IVC provides an inte 
grated or portable user interface for vehicle occupants to 
communicate With systems remote to the vehicle. The IVC 
provides full function audio, video and graphics, as Well as 
means to receive occupant input, transactional information 
and vehicle identi?cation. The IVC and other vehicle sys 
tems are con?gured to provide information transfer relating 
to both the vehicle and occupants While providing a secure, 
merchandising and order entry system Within the vehicle. 

[0051] As noted, the vehicle control system Will monitor 
for transponder activity or receive information from the 
transponder buffer (block V110) and determine if transpon 
der activity has been detected (block V120). Once transpon 
der activity is detected, the vehicle,control system prepares 
for communications With the dispenser through the tran 
sponder buffer. Similarly, the dispenser 14 may communi 
cate With the vehicle control system through the transponder 
buffer. Up to this point, the dispenser has established com 
munications and may have received information that Was 
stored on the transponder buffer. In this example, informa 
tion has not been transferred from the vehicle control system 
to the dispenser or from the dispenser to the vehicle control 
system. 

[0052] Message transfer betWeen these systems is outlined 
in the portion of the ?oWcharts shoWn in FIG. 4B. In the 
preferred embodiment, the vehicle control system and dis 
penser interact With the transponder buffer in like fashion. 
Although the communication type and protocols may differ, 
both the vehicle control system and dispenser basically Write 
and read information to and from the transponder buffer in 
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cooperation With the other system. Initially, the dispenser 
may decide to Write or read information to or from the 
transponder buffer and Will preferably check a communica 
tion ?ag (block D160) and transmit a communication ?ag 
check signal to the transponder buffer. 

[0053] The transponder buffer Will receive the communi 
cation ?ag status check signal (block T170) and transmit the 
communication ?ag status (block T180) back to the dis 
penser. The dispenser Will receive the response from the 
transponder buffer regarding the communication ?ag status 
(block D170) and determine Whether it is proper to read 
information from the buffer or Write information to the 
transponder buffer (block D180). If the ?ags indicate it is not 
proper to read or Write to the transponder, the communica 
tion ?ags may be checked periodically. If the communica 
tion ?ags are con?gured for a read or Write operation, either 
a message is Written to the transponder buffer or a request to 
read a message from the buffer is transmitted to the tran 
sponder buffer (block D190). The transponder buffer Will 
receive the message or request (block T190). 

[0054] If the message is Written to the buffer, the message 
Will be stored in one of the message buffers; if a read request 
Was received, the message in the buffer Will be transmitted 
back to the dispenser (block T200). If a message Was Written 
to the buffer, an acknoWledgement may be sent back to the 
dispenser. The dispenser Will receive the message or an 
acknoWledgement from the transponder buffer (block D200) 
accordingly, and determine Whether or not another read or 
Write operation is necessary (block D210) Wherein the 
process either repeats if further communications are 
required, or the process comes to an end (block 99). 

[0055] In similar fashion, the vehicle control system may 
start the communication process by checking communica 
tion ?ags (block V130), receiving a response regarding the 
communication ?ag status from the transponder buffer 
(block V140), and determining Whether it is proper to read 
or Write to the transponder (block V150). Assuming a read 
or Write function is proper, a message is sent to the tran 
sponder buffer or a request to read information in the buffer 
is sent to the transponder buffer (block V160). The vehicle 
control system Will receive a message back (on a read 
command) or receive an acknoWledgement from the tran 
sponder buffer (on a Write command). During the commu 
nications, the transponder buffer is substantially acting in the 
same Way With the vehicle control system as it did in the 
dispenser control system as discussed above. Upon any read 
or Write command, from either the vehicle control system or 
the dispenser, additional signals from the vehicle control 
system, dispenser control system, or internally from the 
access and communication control circuitry 70 of the tran 
sponder buffer 10, the one or more communication ?ags may 
be changed to indicate a change in transponder status or 
indicate memory is ready for a read or Write command. 

[0056] Preferably, the transponder Will independently be 
able to establish its presence to the dispenser, but Will not 
handle any requests until the on-board vehicle control sys 
tem directs it to do so. Once communications are established 
With the dispenser, the dispenser may request the customer 
ID to begin authoriZation of a fueling process. The tran 
sponder may send a message onto a data bus or directly to 
the on-board vehicle control system. The on-board vehicle 
control system may alloW a customer to preselect Whether 

Sep. 12, 2002 

automatic authoriZation or manual authoriZation is desired. 
If the con?guration is for automatic authoriZation, then the 
vehicle control system may either send the customer ID to 
the transponder to be sent to the fuel dispenser, or the vehicle 
control system may simply give permission to the transpon 
der to send its stored customer ID to the fuel dispenser. By 
sending such information to the dispenser, the transponder 
may actually transmit information received by the vehicle 
control system automatically or simply provide the dis 
penser access to the information as described above. 

[0057] The fuel dispenser Will typically send the customer 
ID to the central site controller 16, Which Will in turn send 
it to the host netWork 18 to be associated With a customer’s 
debit/credit card or account. Optionally, various account 
information may be transmitted from the transponder buffer 
or from the vehicle control system in a fashion, similar to the 
customer ID. The host computer Will authoriZe the transac 
tion, if such action is proper, and provide suf?cient infor 
mation to the fuel dispenser to alloW dispensing of fuel to the 
vehicle. Depending on site con?guration, customers may be 
alloWed to dispense fuel While authoriZation is in progress or 
may require authoriZation prior to dispensing fuel. 

[0058] Once the fueling process has been initiated, addi 
tional communications may occur betWeen the vehicle and 
fuel dispenser. Effectively, any peripherals that are con 
nected to the vehicle control system may communicate With 
any services or data netWorks that are connected to the fuel 
dispenser and/or site controller 16 via the transponder buffer. 

[0059] For instance, the on-board computer may be con 
?gured to retrieve the customer’s e-mail from a data netWork 
service. The vehicle control system Would send a request to 
the transponder to inquire if the fuel dispenser is capable of 
establishing such a connection. The dispenser Will access the 
request and, if con?gured to obtain e-mail, the dispenser, 
With or Without the aid of the site controller 16, Will establish 
a connection and transmit the message to the transponder 
buffer for access by the vehicle control system. The tran 
sponder’s one or more message buffers are used generically 
to transmit any type of message request so long as both the 
vehicle control system and the fuel dispenser are able to 
determine a proper starting location and length for a given 
message (including requests therefor). This system must 
also support a common messaging protocol service. 

[0060] Once the vehicle control system learns from the 
dispenser that such communications are proper, the vehicle 
control system may send to the transponder the customer’s 
account number, passWord or any necessary information 
required to initiate such communications. The fuel dispenser 
Will access the information and establish the communica 
tion. At this point, the customer may initiate transactions 
directly With the vehicle control system, through a periph 
eral on-board the vehicle or a peripheral coupled to the 
vehicle control system, such as a laptop computer. Impor 
tantly, the vehicle control system may be preprogrammed to 
perform various transactions as supported by the dispenser 
and associated site controller. For instance, if the customer 
Wants to doWnload his e-mail from the data netWork, the fuel 
dispenser, through its connection via the transponder buffer, 
can simply doWnload the information to the transponder. 
The fuel dispenser Would doWnload suf?cient information to 
?ll the transponder buffer’s capacity, the transponder Would 
empty the buffer to the vehicle control system and signal the 
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fuel dispenser to download the next part of the message until 
the complete message is doWnloaded. Notably, the transpon 
der buffer may act to alert the dispenser to continue the 
message retrieval or the vehicle control system may simply 
read the information, set a communication ?ag, and alloW 
the dispenser to determine if it is proper to Write the neXt part 
or a remaining part of the message. Those skilled in the art 
Will quickly recogniZe the various protocols for using the 
transponder as a buffer to facilitate bi-directional commu 
nications betWeen a vehicle and the remote communication 
system, such as the fuel dispenser. 

[0061] The vehicle control system may vary in complexity 
from a very basic control system providing limited amounts 
of information to the dispenser and requiring like amounts 
from the dispenser. Optionally, the control system may be 
associated With a user interface Within the vehicle and 
con?gured to monitor various aspects of the vehicle’s opera 
tion, as Well as provide communications betWeen occupants 
of the vehicle and the remote communication system con 
?gured to communicate With the transponder buffer. 

[0062] Certain modi?cations and improvements Will occur 
to those skilled in the art upon reading the foregoing 
description. It should be understood that all such modi?ca 
tions and improvements have been deleted herein for the 
sake of conciseness and readability, but are properly Within 
the scope of the folloWing claims. 

I claim: 
1. A transponder buffer facilitating asynchronous commu 

nications betWeen a vehicle control system and a remote 
radio frequency communication system, said transponder 
buffer comprising: 

a. a housing mountable to the vehicle; 

b. communication and memory access control circuitry 
associated With communication electronics and 
memory Within said housing; 

c. said communication electronics adapted to provide 
bi-directional communications With the vehicle control 
system and the remote radio frequency communication 
system; and 

d. said communication and memory access control cir 
cuitry adapted to: 

i. store data received by said communication electron 
ics from the vehicle control system and received by 
the remote radio frequency communication system 
in said memory; and 

ii. transmit data received from the vehicle control 
system and stored in said memory to the remote 
radio frequency communication system and transmit 
data received from the remote radio frequency com 
munication system and stored in the memory to the 
vehicle control system. 

2. The transponder buffer of claim 1 Wherein said com 
munication and memory control circuitry is further adapted 
to transmit data received from the vehicle control system 
and stored in said memory to the remote radio frequency 
communication system upon receiving a signal for retrieving 
the data from the remote radio frequency communication 
system via said communication electronics. 

3. The transponder buffer of claim 1 Wherein said com 
munication and memory control circuitry is further adapted 
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to transmit data received from the remote radio frequency 
communication system and stored in said memory to the 
vehicle control system upon receiving a signal for retrieving 
the data from the vehicle control system via said commu 
nication electronics. 

4. The transponder buffer of claim 1 Wherein said com 
munication and memory control circuitry is further adapted 
to: 

a. transmit data received from the vehicle control system 
and stored in said memory to the remote radio fre 
quency communication system upon receiving a signal 
for retrieving the data from the remote radio frequency 
communication system via said communication elec 
tronics; and 

b. transmit data received from the remote radio frequency 
communication system and stored in said memory to 
the vehicle control system upon receiving a signal for 
retrieving the data from the vehicle control system via 
said communication electronics. 

5. The transponder buffer of claim 2 further comprising a 
memory associated With said communication and memory 
access control circuitry for storing a data status ?ag, said 
communication and memory access control circuitry further 
adapted to receive a ?ag status check signal from the remote 
radio frequency communication system and transmit a ?ag 
status signal corresponding to the data status ?ag to the 
remote radio frequency communication system via said 
communication electronics. 

6. The transponder buffer of claim 3 further comprising a 
memory location associated With said communication and 
memory access control circuitry for storing a data status ?ag, 
said communication and memory access control circuitry 
further adapted to receive a ?ag status check signal from the 
vehicle control system and transmit a ?ag status signal 
corresponding to the data status ?ag to the vehicle control 
system via said communication electronics. 

7. The transponder buffer of claim 4 further comprising a 
memory associated With said communication and memory 
access control circuitry for storing ?rst and second data 
status ?ags, said communication and memory access control 
circuitry further adapted to: 

a. receive a ?ag status check signal from the remote radio 
frequency communication system and transmit a ?ag 
status signal corresponding to the ?rst data status ?ag 
to the remote radio frequency communication system 
via said communication electronics, and 

b. receive a ?ag status check signal from the vehicle 
control system and transmit a ?ag status signal corre 
sponding to the second data status ?ag to the vehicle 
control system via said communication electronics. 

8. The transponder buffer of claim 1 Wherein said memory 
includes: 

a. a ?rst location to store messages received from the 
vehicle control system for subsequent transmission to 
the remote radio frequency communication system, and 

b. a second location to store messages received from the 
remote radio frequency communication system for sub 
sequent transmission to the vehicle control system. 

9. The transponder buffer of claim 1 Wherein said com 
munication electronics includes a radio frequency transmit 
ter and receiver for communications With the remote radio 
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frequency communication system and a separate transmitter 
and receiver for communications With the vehicle control 
system. 

10. The transponder buffer of claim 1 Wherein predeter 
mined information is stored in said memory and said com 
munication and memory access control circuitry is adapted 
to transmit said predetermined information upon receiving a 
signal from the remote radio frequency communication 
system via said communication electronics to establish 
communications betWeen said transponder buffer and said 
remote radio frequency communication system prior to 
transmitting data. 

11. The transponder buffer of claim 1 Wherein the data 
include data length information and said memory includes a 
certain location for storing the data length information. 

12. The transponder buffer of claim 1 Wherein said 
communication and memory access circuitry is further 
adapted to receive control signals from the vehicle control 
system to effect control of said transponder buffer. 

13. A transponder buffer facilitating asynchronous com 
munications betWeen a vehicle control system and a remote 
radio frequency communication system, said transponder 
buffer comprising direct memory access circuitry associated 
With a memory, ?rst communication electronics adapted to 
communicate With the vehicle control system, and second 
communication electronics adapted to communicate With 
the remote radio frequency communication system, said 
direct memory access circuitry providing read/Write access 
to said memory via said communication electronics from the 
vehicle control system and the remote radio frequency 
communication system Wherein said memory stores data 
received from the vehicle control system to be transmitted to 
the remote radio frequency communication system and data 
received from the remote radio frequency communication 
system to be transmitted to the vehicle control system. 

14. The transponder buffer of claim 13 Wherein said 
memory includes predetermined information and said sec 
ond communication electronics in association With the direct 
memory access circuitry is adapted to transmit said prede 
termined information upon receiving a signal from the 
remote radio frequency communication system to establish 
communications With the remote radio frequency commu 
nication system. 

15. A transponder buffer facilitating asynchronous com 
munications betWeen a vehicle control system and a remote 
radio frequency communication system, said transponder 
buffer comprising: 

a. communication electronics con?gured to provide bidi 
rectional communications to the vehicle control system 
and the remote radio frequency communication system; 

b. communication and memory access control circuitry; 

c. a ?rst memory location associated With said commu 
nication and memory access control circuitry for stor 
ing data; 

d. a second memory location associated With said com 
munication and memory access control circuitry for 
storing a communication ?ag indicative of a state of the 
?rst memory location; 

e. said communication and memory access control cir 
cuitry adapted to: 
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i. store data received by said communication electron 
ics from the vehicle control system and the remote 
radio frequency communication system in said ?rst 
memory location; and 

ii. transmit data received from the vehicle control 
system and stored in said ?rst memory location to the 
remote radio frequency communication system and 
transmit data received from the remote radio fre 
quency communication system and stored in the ?rst 
memory location to the vehicle control system; 

iii. transmit a signal indicative of the state of the 
communication ?ag in the second memory location 
upon receiving a signal requesting communication 
?ag status; 

iv. change the communication ?ag status upon receiv 
ing a signal to change the communication ?ag status; 

f. a housing mountable to a vehicle for housing said 
communication electronics, said memory locations and 
said communication and memory access control cir 
cuitry. 

16. Atransponder buffer of claim 15 further comprising a 
third memory location associated With said communication 
and memory access control circuitry for storing a second 
communication ?ag indicative of a state of the ?rst memory 
location Wherein the ?rst communication ?ag corresponds to 
a state of the data received from the vehicle control system 
to be transmitted to the remote radio frequency communi 
cation system and the second communication ?ag corre 
sponds to a state of the data received from the remote radio 
frequency communication system to be transmitted to the 
vehicle control system. 

17. A transponder buffer of claim 16 Wherein said ?rst 
memory location is divided into tWo partitions, one partition 
for data received from the vehicle control system to be 
transmitted to the remote radio frequency communication 
system and one partition for data received from the remote 
radio frequency communication system to be transmitted to 
the vehicle control system. 

18. A transponder buffer facilitating asynchronous com 
munications betWeen a vehicle control system and a remote 
radio frequency communication system, said transponder 
buffer comprising: 

a. mounting means for mounting said transponder buffer 
to the vehicle; 

b. memory means for storing messages received from the 
vehicle control system and the remote radio frequency 
communication system; 

c. ?rst receiving means for receiving messages from the 
vehicle control system; 

d. second receiving means for receiving messages from 
the remote radio frequency communication system; 

e. control means for storing received messages in said 
memory means; 

f. ?rst transmitting means for transmitting messages 
received from the vehicle control system and stored in 
said memory means to the remote radio frequency 
communication system; and 
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g. second transmitting means for transmitting messages 
received from the remote radio frequency communica 
tion system and stored in said memory means to the 
vehicle control system. 

19. The transponder buffer of claim 18 Wherein said 
control means is adapted to transmit a message received 
from the vehicle control system and stored in said memory 
means to the remote radio frequency communication system 
upon receiving a signal for retrieving the message from the 
remote radio frequency communication system. 

20. The transponder buffer of claim 18 Wherein said 
control means is adapted to transmit a message received 
from the remote radio frequency communication system and 
stored in said memory means to the vehicle control system 
upon receiving a signal for retrieving the message from the 
vehicle control system. 

21. A method for buffering communications betWeen a 
vehicle control system and a remote radio frequency com 
munication system, the method comprising: 
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a. providing a means for mounting a transponder buffer to 
the vehicle; 

b. storing data received from the vehicle control system 
and the remote radio frequency communication system; 

c. receiving data from the vehicle control system; 

d. receiving data from the remote radio frequency com 
munication system; 

e. storing received data in memory; 

f. transmitting the data received from the vehicle control 
system and stored in the memory to the remote radio 
frequency communication system; and 

g. transmitting the data received from the remote radio 
frequency communication system and stored in the 
memory to the vehicle control system. 

* * * * * 


