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(54) Data aquisition and transfer

(57) A data system includes a tag system (120) in a
vehicle that transmits data to an interrogator (300). In
the vehicle data relating to the vehicle systems is ap-
plied to the tag system (120) and data from an external
device (600) is applied to the tag system (120). The data
from the external device (600) is unrelated to the vehicle
systems. External devices (600) include an electronic
compass that provides data relating to the heading of
the vehicle and a tone sensor (510) that provides data
relating to a service facility (600) used by the vehicle
(100). A service facility (600) includes a fuel dispenser
(600) in which pump information is acoustically trans-
mitted to the sensor (510) via the fuel being provided to
the vehicle.
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Description

[0001] The presentinvention relates to a data system
and to a dispenser system. An embodiment of the
present invention relates to a vehicle information sys-
tem. Another embodiment relates to a system for acquir-
ing and transferring information from a vehicle.

Background of the Invention

[0002] Suggestions have been made in the past to
employ available technology for the purpose of automat-
ing transactions concerning vehicles. For example, U.
S. Patent No. 5,058,044 (the '044 patent) to Stewart et
al. describes a system that includes a processing sys-
tem on-board a vehicle for gathering data related to the
operational history of the vehicle and transferring the da-
ta to a stationery processing system, such as for a me-
chanic regarding needed repairs and/or automated
commercial transactions such as the billing of vehicle
rentals or of repair work. The on-board system includes
a processor for collecting data from sensors associated
with selected operations systems of the vehicle (e.g.,
lights, drive train, tires, and fluid levels). Depending up-
on the system monitored, the processor may continually
update its condition (e.g., mileage and gas level) in a
storage area or it may only store information when serv-
ice is required (e.g., lights and drive train). When the
vehicle enters a service area, the on-board system is
interrogated for its stored information. The interrogation
is executed by an annunciator system which first detects
the physical presence of the vehicle and then transmits
an RF interrogation signal to a receiver on-board the ve-
hicle that is coupled to the on-board processor. If the
interrogation signal is recognized by the on-board proc-
essor, a vehicle identification code along with the stored
information is convened to an RF signal and transmitted
from the vehicle.

[0003] Because the system described in the '044 pat-
ent connects the on-board processor to each of the com-
ponents in the vehicle, the vehicle may have to be sub-
stantially modified to accommodate the system of the
'044 patent. Further, because the vehicle includes both
a receiver and a transmitter, the complexity and cost of
the '044 system is undesirably increased.

[0004] U.S. Patent No. 5,974,368 (the '368 patent) to
Schepps et al describes a remote vehicle data interface
system in which vehicle-related data is transmitted by a
low-cost RF tag system in the vehicle to an RF interro-
gator without the need for each to have both an RF
transmitter and an RF receiver. Moreover, the system of
the '368 patent connects to a vehicle data bus to receive
the vehicle-related data without need for substantial
modification of the vehicle.

[0005] Neither of these prior art systems describe how
data pertaining to conditions external to vehicle-related
data or to the environment in which the vehicle is present
might be acquired and utilized.
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[0006] Accordingly, there is a need for a system for
acquiring and providing data external to vehicle-related
data, and for utilizing such external data.

[0007] A data system of one aspect of the present in-
vention comprises at least one source of vehicle-related
data, at least one source of external data not related to
vehicle data, and a transmitter coupled to each of the
sources for receiving the vehicle-related data and the
external data therefrom, the transmitter transmitting the
vehicle-related data and the external data. Examples of
external data include a source of heading information,
such as an electronic compass, and a service dispenser,
such as a fuel dispenser. Examples of utilization sys-
tems include controls for traffic signals and service fa-
cilities.

[0008] According to a further aspect of the invention,
a data system for a vehicle comprises, in addition to
sources of vehicle-related data and of external data not
related to vehicle data, and a transmitter on the vehicle,
an interrogator receiving the vehicle-related data and
the external data from the transmitter, and a utilization
system coupled to said interrogator and responsive to
at least the external data.

[0009] According to another aspect of the invention,
a vehicle service dispenser system comprises a service
dispenser external to a vehicle including a source of
service dispenser information and a transducer for
transmitting and/or receiving service information includ-
ing the service dispenser information. Coupling means
couples the vehicle to the service dispenser for receiv-
ing service and for coupling service information. A sen-
sor on the vehicle is adapted to receive and/or transmit
service information with the service dispenser external
to the vehicle via the coupling means, and means is cou-
pled to at least one of the sensor and the transducer for
utilizing the service information.

BRIEF DESCRIPTION OF THE DRAWING

[0010] For a better understanding of the present in-
vention, reference will now be made by way of example
to the accompanying drawings in which:

FIGURE 1 is a schematic block diagram of a vehicle
information system 10 according to an embodiment
of the present invention;

FIGURE 2 is a schematic block diagram of a vehicle
100 including a tag system 120 and an electronic
compass 500 according to an embodiment of the
present invention;

FIGURE 3 is a schematic block diagram of a portion
of system 10 illustrating the tag system 120 of FIG-
URE 2, interrogator 300 and electronic compass
500 according to an embodiment of the present in-
vention;

FIGURE 4 is a schematic diagram illustrating the
contents of an illustrative message packet 400
transmitted from the tag system 120 to the interro-
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gator 300 according to an embodiment of the
present invention;

FIGURE 5 is a schematic block diagram of a vehicle
100 including a tag system 120 and an external de-
vice 510 for identifying a dispenser according to an
embodiment of the present invention ; and
FIGURE 6 is a schematic block diagram of a portion
of system 10 illustrating tag system 120, interroga-
tor 300 and external device 510 for identifying dis-
penser 600 according to an embodiment of the
present invention.

[0011] Inthe Drawing, where an element or feature is
shown in more than one drawing figure, the same alpha-
numeric designation may be used to designate such el-
ement or feature in each figure, and where a closely re-
lated or modified element is shown in a figure, the same
alphanumerical designation primed may be used to des-
ignate the modified element or feature. Similarly, similar
elements or features may be designated by like alpha-
numeric designations in different figures of the Drawing
and with similar nomenclature in the specification, but
in the Drawing are preceded by digits unique to the em-
bodiment described. For example, a particular element
may be designated as "xx" in one figure, by "1xx" in an-
other figure, by "2xx" in another figure, and so on. It is
noted that, according to common practice, the various
features of the drawing are not to scale, and the dimen-
sions of the various features are arbitrarily expanded or
reduced for clarity.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
Overview

[0012] FIGURE 1 shows a vehicle information system
10including a tag system 120 mounted in a vehicle 100.
The tag system 120 transmits vehicle-related data ac-
quired from vehicle 100 and from external devices
(shown in FIGURES 2, 3, 5 and 6) to interrogator 300.
Vehicle information system 10 utilizes a data bus 110
(shown in FIGURES 2 and 5) in vehicle 100, which data
bus 110 is typically part of vehicle 100 for control and
monitoring of the operation thereof, with low-cost RF
communications between tag system 120 and interro-
gator 300 to remotely access the vehicle-related data
and data from the external device when the vehicle 100
is in a designated area 20. Interrogator 300 provides the
data from vehicle 100 acquired through tag system 120
to host computer 320.

[0013] The vehicle-related data includes, for exam-
ple, temperature, fluid levels, oil pressure, odometer,
and other data related to the vehicle 100. Data from an
external device includes, for example, heading data
from an electronic compass, pump data from a fueling
pump and other data as may be acquired or generated
by a device external to tag system 120 of vehicle 100.
Tag system 120 may also be used to read the status of
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emissions-related and safety-related parameters with-
out having to directly connect any equipment to the ve-
hicle.

[0014] The tag system 120 includes an RF transmitter
210 (shown in FIGURES 3 and 6) for transmitting the
vehicle-related data and the data from an external de-
vice 500 and the interrogator 300 includes an RF receiv-
er 305 (shown in FIGURES 3 and 6) for receiving the
vehicle-related data and the data from an external de-
vice 500. The complexity and cost of the tag system 120
and the interrogator 300 are reduced because neither
includes circuitry and software to both transmit and re-
ceive data. In an alternative embodiment, tag system
120 and interrogator 300 may each include both a trans-
mitter and a receiver for each both transmitting and re-
ceiving data.

[0015] Tag system 120 only monitors data transmitted
on vehicle data bus 110 and, as a result, the control and
operation of data bus 110 does not have to be modified
to accommodate the tag system 120. In this way, the tag
system 120 may be integrated into the vehicle 100 with
minimal modification to the vehicle 100. Thus, the vehi-
cle information system 10 is more likely to be accepted
and incorporated into vehicles 100 by vehicle manufac-
turers. In an alternative embodiment, the tag system 120
may both receive data from data bus 110 and transmit
data on data bus 110.

[0016] Vehicle information system 10 may be utilized
in a variety of environments to remotely monitor vehi-
cles. For example, the vehicle information system 10
may be used to determine the speed and/or direction of
travel of a vehicle. In this case, the tag system 120 re-
peatedly transmits the speed and/or direction of travel
along with the vehicle identification data of vehicle 100
as ittravels along a road. An interrogator 300 positioned
adjacent to the road or at an intersection receives the
transmitted data for subsequent processing.

[0017] Alternatively, vehicle information system 10
may be used to monitor cars and/or trucks as they leave
and/or arrive at a vehicle rental facility, vehicle service
facility, central terminal or other facility. In this case, in-
terrogator 300 may be located at access points, e.g.,
entrance/ingress and exit/egress points, to the facility to
acquire data transmitted from tag systems 120 coupled
to the car and/or truck. The host computer 320 or host
system 320 utilizes the data acquired from the interro-
gator 300 to determine which cars and/or trucks have
entered and exited the facility or are located at particular
locations or stations within the facility.

[0018] FIGURE 1 shows a vehicle information system
10 including a tag system 120 mounted in an area of
vehicle 100 not visible to the casual observer and not
completely enclosed by metallic surfaces, for example,
behind the dashboard in the passenger compartment,
behind bumpers, or behind non-metallic body parts, or
on the vehicle underside. Tag system 120 located in ve-
hicle 100 intermittently transmits data, preferably in the
form of message data packets 400 (shown in FIGURE
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4). Interrogator 300 receives transmitted data message
packets 400 when vehicle 100 is in the designated area
20 of interrogator 300. The size of designated area 20
may be adjusted by increasing or decreasing either the
strength of the signal transmitted from tag system 120
or the sensitivity of the RF receiver 305 (shown in FIG-
URES 3 and 6) in interrogator 300, or by installing re-
peaters. Interrogator 300 has an antenna (not shown)
that is oriented to define the orientation of area 20 with
respect to interrogator 300 so that one or more message
packets 400 transmitted from tag system 120 may be
received by interrogator 300 when the vehicle 100 is in
designated area 20. Interrogator 300 may be a hand
held device or be permanently mounted. Interrogator
300 communicates with host computer 320 via a com-
munication link, such as an RF link, electrical wires or
cables, an optical fiber, or other convenient communi-
cation apparatus.

[0019] Host computer 320 utilizes the data transmit-
ted by tag system 120 to signal and/or control a utiliza-
tion device or system 30. The utilizations of system 10
include controlling traffic signals to give preference to
emergency vehicles, tracking the fueling or other serv-
ice device which a particular vehicle is using, monitoring
and/or controlling vehicles in a truck depot or auto rental
facility, and the like.

[0020] Host computer 320 determines whether the
vehicle 100 "matches" predetermined criteria, for exam-
ple, for purposes of setting traffic signals or authorizing
vehicle fueling, based on the data transmitted from tag
system 120 and information stored in host computer
320. Vehicle 100 matches if the stored data and the ve-
hicle identification data are the same, such as by com-
parison to a stored look-up table. If there is a match,
host computer 320 provides a signal to utilization sys-
tem 30 to set the traffic signals or to allow vehicle 100
to receive fuel, as the case may be. If there is not a
match, no action is taken or an attendant or supervisor
may be alerted to investigate or otherwise take appro-
priate action.

[0021] In the embodiment wherein system 10 is uti-
lized for controlling traffic signals to facilitate the prefer-
ential passage of fire trucks (shown in FIGURES 2 and
3), ambulances and other emergency vehicles, utiliza-
tion system 30 is the traffic signal and controller which
turns the signal "green" for the emergency vehicle and
"red" for all other roads at the intersection. Interrogators
300 for such systems typically include antennas facing
in particular directions, e.g., north, east, south and west,
as indicated by compass indicia 22. In FIGURE 1, for
example, area 20 might represent the reception pattern
of a receiver connected to a south-facing antenna.
[0022] One problem with microwave frequency and
other RF communications is that the signals bounce off,
i.e. are reflected by, buildings and other fixed and/or mo-
bile objects, and so may appear to come from a direction
other than the true direction. This can occur, for exam-
ple, due to multiple reflected signals arriving out of
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phase at an intended receiver and in-phase at an unin-
tended receiver. As a result, the RF signal from a vehicle
approaching the intersection from a particular direction,
e.g., south, may be received by an antenna/receiver of
interrogator 300 and interpreted as if coming from an-
other direction, e.g., east, due to one or more reflections
of the RF signal, thereby to block the path of the emer-
gency vehicle rather than give it priority.

[0023] This problem is overcome where external
heading data is provided to tag system 120 to avoid any
ambiguity regarding the direction in which the emergen-
cy vehicle is traveling. As described below, an external
device 500 is an electronic compass that determines the
direction of travel (or heading, as in compass heading)
of the emergency vehicle and provides that information
to tag system 120 which transmits the heading informa-
tion. Interrogator 300 receives the signal from tag sys-
tem 300 including the heading information and commu-
nicates same to host computer 320 which utilizes the
heading information to determine which state the traffic
signal 30 should be put into to give priority to the direc-
tion from which the emergency vehicle is approaching.
[0024] In the embodiment wherein system 10 is uti-
lized for tracking the fueling or other service device to
which a particular vehicle is using (shown in FIGURES
5 and 6), utilization device 30 might be a computer uti-
lized for authorizing service, such as fueling, or for bill-
ing, inventory control or other function. Such arrange-
ment might be utilized with commercial as well as pri-
vately-owned vehicles, for example, in a car rental facil-
ity, a truck depot, or a gas station. When a vehicle 100
having an RF tag system 120 is within the area 20 that
is the facility, interrogator 300 detects its presence from
its transmitted signal and signals same to host computer
320 which authorizes the dispensing of fuel or other
service based on an appropriate approval protocol.
[0025] Problems of theft, unauthorized fueling, inac-
curate billing and the like that might arise in facilities can
be lessened, if not eliminated, by definitively and accu-
rately associating a particular service dispenser with a
particular vehicle 100, especially where the facility in-
cludes multiple service dispensers. An RF link between
the vehicle and service dispenser, such as a fuel dis-
penser, could be implemented relatively simply, for ex-
ample, in like manner to the identification between tag
system 120 and interrogator 300. However, in an envi-
ronment where there is likely to be multiple RF transmit-
ters (e.g., multiple RF tag systems), the likelihood of sig-
nal interference and transmission collision increases
rapidly as the number of vehicles increases. In a truck-
ing facility or car rental facility, especially one located
near an airport or other installation that in itself produces
many RF emanations such as from radars, tower com-
munications, and ground communications, the RF prob-
lems could be serious.

[0026] This problem is at least mitigated, if not over-
come, where external data from the service dispenser
is coupled to an external data sensor 510 on the vehicle
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by other than RF communication. For example, where
the service dispenser is a fuel dispenser (e.g., fueling
pump 600 in FIGURES 5 and 6), dispenser identification
information is coupled to vehicle 100 through the fueling
hose of the pump being placed in a fuel filler opening in
the vehicle. While such information coupling could be
by electrical signals transmitted through wires in the
fueling hose to contacts in the vehicle filler pipe, the dan-
ger of fire or explosion renders such approaches unde-
sirable. Couplings in the vehicle other than contacts
could include a pair of induction coils, one in nozzle 616
and the other in filler pipe 132 surrounding nozzle 616
when nozzle 616 is inserted in filler pipe 132, but that
still requires electrical wires in fuel hose 614.

[0027] Accordingly, a transmitting acoustic transduc-
er in the fueling pump transmits the pump identification
information acoustically through the fueling hose and/or
the fuel therein to a sensor in the vehicle that includes
a receiving acoustic transducer. It is noted that such
acoustic transmission system is inherently safe be-
cause the acoustic transducers and signal pose no dan-
ger of fuel ignition, either at the transmitter in the fuel
dispenser or at the receiver in the vehicle, and there are
no electrical wires in the fuel hose or in other fuel pas-
sages. Such acoustic system also avoids the reliability
issues where electrical wires are embedded in a flexible
hose and must pass through or around swivels, cou-
plings and other plumbing components.

[0028] An embodiment that inserts heading informa-
tion as external data into the RF tag system 120 of an
emergency vehicle 100, as for giving priority to such ve-
hicle, is described in relation to FIGURES 2, 3 and 4. It
is noted that while a wide variety of different RF tag sys-
tems and interrogators could be employed in embodi-
ments of the present invention, the tag system and in-
terrogator described in U.S. Patent No. 5,974,386, are
thought to be well suited and the descriptions herein are
based upon such system.

[0029] InFIGURE 2, vehicle 100 includes vehicle data
bus 110 that is used to transmit data between various
vehicle components, such as fuel tank system 130, in-
strument panel 140, and other vehicle modules 150, and
vehicle computer 160. Module 150 is, for example, an
interface with other vehicle components of vehicle 100,
such as the engine (not shown). Vehicle computer 160
may be, for example, the body or engine computer in
the vehicle 100.

[0030] Datais provided to and retrieved from data bus
110 (as indicated by double-ended arrows) in accord-
ance with a data standard, for example, a vehicle data
bus standard such as the Society of Automotive Engi-
neers (SAE) J1850 standard or the Controller Area Net-
work (CAN) standard. SAE J1850 standard defines an
electrical and data protocol for transmitting and receiv-
ing data via data bus 110 between and/or among the
components coupled to data bus 110, such as fuel tank
system 130, instrument panel 140, module 150, and ve-
hicle computer 160.
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[0031] Databus 110 and the vehicle components cou-
pled thereto are designed to ensure the reliable trans-
mission of vehicle data, and the addition of other com-
ponents that transmit data on data bus 110 may require
modification of the operation of the vehicle components
or substantial modification of data bus 110, or both, to
ensure reliable data transmission. Thus it may not be
advantageous to provide additional components that
transmit data via data bus 110.

[0032] Tag system 120 avoids these problems be-
cause it only monitors the data (as indicated by a single-
ended arrow from data bus 110) that is transmitted by
the vehicle components on data bus 110, and may be
coupled to data bus 110 by, for example, crimping a con-
nector on the wire or wires forming data bus 110. Data
bus 110 may be, for example, as simple as a single wire
loop. Because neither the vehicle components nor data
bus 110 need be modified, tag system 120 may be inte-
grated with minimal modification of the vehicle 100, and
so vehicle manufacturers may be more willing to incor-
porate tag system 120 into vehicle 100. As a result, the
installation costs of tag system 120 are minimized. Al-
ternatively, tag system 120 may transmit data via data
bus 110.

[0033] In an embodiment of the invention, an external
data source provides external data unrelated to vehicle
data to tag system 120. An external data source is typ-
ically an external device, such as electronic compass
500. Electronic compass 500 is preferably a low-cost
device that is mounted to vehicle 100 in a predetermined
orientation so as to determine the vehicle's heading.
One suitable such electronic compass is the model Vec-
tor 2X available from Precision Navigation, located in
Santa Rosa, California. Electronic compass 500 prefer-
ably generates a serial data stream that contains cali-
brated heading information for vehicle 100. While an
electronic compass is preferred because of its small
size, low operating power and low cost, other external
devices, such as a gyroscope, a magnetic compass, a
GPS receiver and the like, could also be utilized to pro-
vide the same or similar heading information.

[0034] Circuitry and interfaces utilized for providing
vehicle-related data to tag system 120 are known, for
example, as described in U.S. Patent No. 5,974,368 re-
garding fuel system 130, instrument panel 140, module
150, computer 160, and data relating to the odometer
reading or from a wheel sensor. Tag system 120 is pow-
ered by vehicle battery 170 and may also transmit bat-
tery voltage information.

[0035] InFIGURE 3, tag system 120 includes proces-
sor 205 that is coupled to receive data from interface
200, to control and receive data from A/D converter 215,
and provide data to RF transmitter 210 for transmission.
Interface 200 is coupled to receive external data from
external device, such as heading data from electronic
compass 500 and to couple such data to processor 205.
In addition, interface 200 is, for example, compliant with
the SAE J1850 standard to provide an interface be-
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tween tag system 120 and vehicle data bus 110 to only
retrieve data from bus 110. Data that is transmitted on
data bus 110 by the vehicle components coupled thereto
typically includes component identification data and par-
ametric data related to the vehicle component and/or its
operation, which data is often contained in one or more
data packets. Alternatively, interface 200 may also pro-
vide data to data bus 110.

[0036] The data acquired from electronic compass
500 and from data bus 110 is provided to processor 205
which is, for example, a microprocessor or microcontrol-
ler. Interface 200 and processor 205 may be separate
components or may be combined as a single compo-
nent. One such combined component is integrated cir-
cuit part number MC68HCO05V7 available from Motoro-
la, Inc. located in Scottsdale, Arizona, which circuit is
compatible, for example, with General Motors automo-
biles compliant with the SAE J1850 standard. Operation
of processor 205 is known, for example, as described
in U.S. Patent No. 5,974,368, and includes providing da-
ta to RF transmitter 210 for modulation and transmis-
sion.

[0037] Processor 205 may also receive data from an-
alog-to-digital (A/D) converter 215 which is coupled di-
rectly to a component that produces analog data, such
as an analog data output 502 of electronic compass 500
(data path indicated by dashed arrow), or to an analog
component of vehicle 100 such as a fuel-level sensing
potentiometer or a temperature-sensing resistance. Al-
ternatively, processor 205 may receive digital data di-
rectly from digital components, such as a digital data
output 504 of electronic compass 500 (data path indi-
cated by dashed arrow), or from a digital component in
vehicle 100, i.e. data not requiring conversion by AID
converter 215. Thus, processor 205 may receive digital
data at a data bus input 206 from data bus 110 via in-
terface 200, at an "analog" input 207 from an analog
source converted to digital format by AID converter 215,
and at a digital input 208 from a source of digital data in
suitable format.

[0038] Processor 205 produces a message data
packet 400, such as that shown in FIGURE 4, and con-
trols and modulates RF transmitter 210 to transmit 225
message packet 400, such as by turning transmitter 210
on and off, as is known. RF transmitter 210 is, for ex-
ample, an AM surface acoustic wave (SAW) transmitter.
[0039] The message packet 400 transmitted by tag
system 120 via RF link 225 is received by interrogator
300 which includes an RF receiver 305 that receives
transmitted message packet 400. The received mes-
sage packet 400 from receiver 305 is provided to de-
modulator 310 which demodulates received message
packet 400 and couples the demodulated data to proc-
essor 315. Processor 315 processes and converts the
received message packet data to a form suitable for host
computer 320.

[0040] REF link 225 between tag system 120 and inter-
rogator 300 may be implemented using either "active"

10

15

20

25

30

35

40

45

50

55

or "semi-active" transmission technology. In active
transmission systems, battery 170 powers all of tag sys-
tem 120 continually to produce continuous, or at least
periodic, transmissions. In a semi-active transmission
system, battery 170 powers all of tag system 120 except
for transmitter 210, and message packets 400 are trans-
mitted between transmitter 210 and interrogator 300 via
"passive backscatter." In passive backscatter, a contin-
uous wave is transmitted by interrogator 300, which is
passively modulated and reflected back to interrogator
300 by tag system 120, as is known.

[0041] A format for a message packet or data packet
400 containing several different types of data is shown
in FIGURE 4. Message packet 400 includes a data type
field 405 that indicates what type of data is contained in
the packet and a sequence data field 410 that indicates
whether the message packet 400 is a single message
packet or one of a sequence of related message pack-
ets. In the latter case, sequence data field 410 indicates
the position of each message packet 400 in the se-
quence of related message packets. Related message
packets 400 may be utilized to reduce the size of each
message packet, thereby to reduce the likelihood of da-
ta packet transmission collisions and interference
among transmissions from a number of different tag sys-
tems 120. Data packet 400 includes, for example, vehi-
cle identification data (VID) field 415, such as a vehicle
identification number (VIN), that uniquely identifies ve-
hicle 100 so that interrogator 300 and/or host computer
320 can associate each message packet with other
message packets from the same vehicle. The message
packet 400 may also include vehicle-related data fields
such as fuel data field 420 indicating the fuel level in the
fuel tank and odometer data field 425 indicating the
odometer reading.

[0042] Extra data field 430 is contained in message
packet 400 for providing data from the external data
source, such as from electronic compass 500, to inter-
rogator 300 and host computer 320 via tag system 120.
Message packet 400 also includes an error correction
code 435, which is, for example, a cyclic redundancy
code (CRC).

[0043] FIGURE 5 is a schematic block diagram of a
vehicle 100 including a tag system 120 and an external
device 510 for identifying a dispenser according to an
embodiment of the present invention. Vehicle 100 in-
cludes vehicle data bus 110 that is used to transmit data
between various vehicle components, such as fuel tank
system 130, instrument panel 140, other vehicle mod-
ules 150, and vehicle computer 160, and data is provid-
ed to and retrieved from data bus 110 (as indicated by
double-ended arrows) in accordance with a data stand-
ard, all as described above in relation to FIGURE 2.
[0044] Vehicle 100 is moved near to fuel dispenser
600 to be fueled. Dispenser 600 includes a fuel pump
610 that pumps fuel through outlet pipe 612 and hose
614 to fuel nozzle 616, as is conventional. Actuating a
valve in nozzle 616 causes fuel to flow from nozzle 616
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into fuel filler pipe 132 of vehicle 100 and thence into
fuel tank 130, as is conventional. During fueling, fuel is
present in outlet pipe 612, hose 614 and filler pipe 132.
Thus, in general, fuel dispenser 600 represents a serv-
ice dispenser and filler pipe 132 represents a service
receiver on vehicle 100.

[0045] According to an embodiment of the invention,
external data 510 provides external data unrelated to
vehicle data, such as identification data or other data
relating to fuel dispenser 600 or other service facility, to
tag system 120. External data source 510 is, for exam-
ple, a source of signals relating to such service facility
or service device, such as the fuel dispenser 600 that is
used to fuel vehicle 100. Dispenser 600 includes a
source 620 of pump identification information, for exam-
ple, a uniquely coded digital word contained in an elec-
tronic memory such as a read-only-memory or a set of
switches. Tone encoder 630 receives the pump-identi-
fying digital word and encodes the pump identification
as a sequence of tones, for example, as a sequence of
audio frequency tones. In addition, encoder 630 may
modulate the sequence of tones on a carrier signal,
thereby producing a uniquely-coded audio-frequency
electrical signal containing the pump identifying infor-
mation.

[0046] The coded electrical signalis provided to trans-
mitting acoustic transducer 640 which is coupled 642 to
outlet pipe 612 or to another fuel passage of dispenser
600 to transmit into the fuel therein an audio-frequency
acoustic signal containing the pump information. The
acoustic signal propagates through the fuel, i.e. through
the column of fuel in outlet pipe 612, hose 614 and noz-
zle 616, to fuel filler pipe 132 of vehicle 100. External
device 510 includes receiving acoustic transducer 520
that is coupled 512 to vehicle fuel filler pipe 132 to re-
ceive the acoustic signal, i.e. the coded audio tones,
from the fuel therein. Device 510 includes a sensor 520
that converts the sequence of audio tones to an electri-
cal tone signal and a tone decoder 630 that decodes the
sequence of electrical tones to a digital electronic signal,
such as a serial digital word, that is applied to tag system
120. Tag system 120 transmits the serial digital word
representing the pump identification information to in-
terrogator 300.

[0047] FIGURE 6 is a schematic block diagram of a
portion of system 10 illustrating tag system 120, interro-
gator 300 and external device 510 for identifying dis-
penser 600 according to an embodiment of the present
invention. Tag system 120 includes processor 205 that
is coupled to receive data from interface 200, to control
and receive data from A/D converter 215, and provide
data to RF transmitter 210 for transmission, all as de-
scribed above in relation to FIGURE 3. Interface 200 is
coupled to receive external data from external device
510, such as pump identification data from dispenser
600 in the form of a digital word produced by sensor/
tone decoder 510, and to couple such data to processor
205. Alternatively, sensor/tone decoder 510 may pro-
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duce at an output 514 a digital word representative of
dispenser 600 identification in a form compatible with a
digital input to processor 205 an apply such digital word
directly thereto.

[0048] The message packet 400 transmitted by tag
system 120 to interrogator 300, which may be at any
convenient location within the fueling or service facility,
is processed by host computer 320 to relate the vehicle
identification data and pump identification data from tag
system 120, such as for confirming authorization of the
sale, billing the correct customer, maintaining fueling
and/or inventory records, and the like. It is noted that if
nozzle 616 is removed from filler pipe 132 of vehicle 100,
the pump identification information in the data packets
400 transmitted by tag system 120 will be interrupted,
such interruption can be utilized to interrupt or stop the
pumping of fuel by dispenser 600, thereby preventing
fueling to be resumed in another vehicle (unauthorized
fueling or theft) and/or limiting spillage and the fire haz-
ard and potential environmental damage that could re-
sult.

[0049] Acoustic transducers for transmitting acoustic
signals into a liquid and for sensing acoustic signals
from a liquid are widely available and are utilized in
many commercial devices, such as "sonar" fish finders
and depth gauges for baits, and for ultra-sound medical
devices and the like. Such devices are attached to fuel
outlet pipe 612 and fuel filler pipe 132 in convenient lo-
cations in accordance with standard attachment and/or
mounting practices. While the coded signals are de-
scribed as audio-frequency tones, coded signals in oth-
er frequency ranges, such as ultrasonic frequencies,
and coding other than tone coding, may be employed.
[0050] The system as described may be utilized for
signaling and/or communication between the service
dispensing station 600 and the vehicle 100. A vehicle
service dispenser system may comprise, for example,
a service dispenser 600 external to a vehicle 100 that
includes a source 620 of service dispenser information
and a transducer 640 for transmitting the service dis-
penser information, such as by an acoustic transducer
640 coupled to a fueling hose 614. The fueling hose 614
couples the vehicle 100 to the service dispenser 600 for
receiving service therefrom. On the vehicle 100, a sen-
sor 510 such as an acoustic transducer 520 is adapted
to receive the service dispenser information from the
service dispenser 600 external to the vehicle 100 via a
coupling means, e.g., the fuel hose 614. Also on the ve-
hicle 100, means coupled to the sensor 510 is respon-
sive to at least the service dispenser information for uti-
lizing the service dispenser information. The sensor 510
includes afirst transducer of a given kind and the service
dispenser 600 includes a second transducer of the
same kind, for example, an acoustic transducer 520 in
the sensor 510 coupled to a fluid system 130, 132 of the
vehicle 100 and an acoustic transducer 640 in the serv-
ice dispenser 600 coupled to a fluid passage 612 of the
service dispenser 600. The service dispenser informa-
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tion may include identification information, and means
in the vehicle 120, 140, 150, 160 may utilize the service
dispenser information, for example, for at least one of
authentication, billing, theft prevention, spill limiting, ver-
ifying proper service, and inventorying (i.e. making an
inventory). In like manner, the acoustic transducer 520
in the vehicle 100 may signal or communicate informa-
tion to the acoustic transducer 640 in the service dis-
penser 600 and means in the service dispenser may uti-
lize the received information, for example, for at least
one of authentication, billing, theft prevention, spill lim-
iting, verifying proper service, and inventorying. For ex-
ample, such information exchanged between a vehicle
and a fuel dispenser may relate to fuel type, octane rat-
ing, credit/billing data, vehicle fleet or ownership, vari-
ous alarms or alerts, applicable discounts, and the like.
[0051] Various techniques for apportioning the bytes
of data in a message packet and for reducing message
packet collisions and transmission interference are
known, e.g., as disclosed in U.S. Patent No. 5,974,368.
While the description herein has generally referred to a
"tag" system 120, it is noted that the function of system
120 may be embodied in a tag that is connected to ve-
hicle 100, or be embodied in a part of vehicle 100, either
as a separate vehicle component or as part of another
vehicle component.

[0052] While the present invention has been de-
scribed in terms of the foregoing illustrative embodi-
ments, variations of the present invention will be appar-
ent to those skilled in the art. For example, in a tag sys-
tem transmitting a sequence of related data packets or
message packets, additional data from one or more ex-
ternal data sources, for example, heading data, GPS da-
ta or pump identification data, may be inserted on a ro-
tating basis into any data field including data field 430.
In addition, additional data regarding vehicle 100, for ex-
ample, engine status data or air-bag activation of other
collision data, may be transmitted on a rotating basis in
fields 420, 425.

[0053] Inaddition, RF link 225 may provide either one-
way (only from tag system 120 to interrogator 300) or
two-way communication. A one-way link 225 provides
a monitoring function where the tag system 120 trans-
mits current external data, e.g., heading or fueling sta-
tion information, and current condition of all monitored
parameters of vehicle 100, as described above. A two-
way link 225 allows interrogator 300 to send messages
to tag system 120 to either command or control tag sys-
tem 120 to monitor certain parameters, or to pass pa-
rameters to external data source 500 or to systems in
vehicle 100. In the latter case, link 225 may provide the
means to remotely perform certain functions, such as to
control the sensitivity of electronic compass 500 or to
control fueling station 600, as well as to control vehicle
100 systems, such as to lock/unlock doors and monitor/
adjust emission control sensors and other systems.
[0054] Similarly, the acoustic coupling link 510, 614,
640 may provide either one-way (only from dispenser
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600 to tag system 120) or two-way communication. A
one-way link provides a monitoring function where the
tag system 120 receives current external data, e.g.,
pump identification or other fueling station information,
and current condition of all monitored parameters of ve-
hicle 100, as described above. A two-way link allows dis-
penser 600 to send messages to tag system 120 to ei-
ther command or control tag system 120 to monitor cer-
tain parameters, or to pass parameters to vehicle 100
and/or to interrogator 300 and/or utilization system 30
or to systems in vehicle 100. In the latter case, a two-
way link provides the means for tag system 120 to send
vehicle information to dispenser 600, such as fuel type
and octane requirements, credit card or billing informa-
tion or other control or monitoring information.

[0055] Vehicles as used herein may include not only
cars and trucks, but also trains, boats, airplanes and any
other movable object for which heading information or
service facility information is desired. Similarly, a service
facility may be a fuel dispensing facility, such as a gas
station, or any other facility or station that provides one
or more fluids for a vehicle. Embodiments of the inven-
tion are thus useful with any service dispenser and a
corresponding service receiver on a vehicle.

Claims
1. A data system for a vehicle comprising:

at least one source of vehicle-related data;

at least one source of external data not related
to vehicle data; and

a transmitter coupled to each of said sources
for receiving the vehicle-related data and the
external data therefrom, said transmitter trans-
mitting the vehicle-related data and the exter-
nal data.

2. The data system of claim 1 wherein said at least
one source of external data includes at least one of
an electronic compass and an acoustic transducer.

3. The data system of claim 1, wherein source of ex-
ternal data includes an acoustic transducer coupled
to the fuel system of the vehicle.

4. The data system of claim 1, 2 or 3, wherein said
transmitter is coupled to each of said sources by a
processor, said processor including at least one of
an analog input, a data bus input and a digital input
for receiving at least one of the vehicle-related data
and the external data.

5. Thedatasystemofclaim 1, 2, 3 or 4, in combination
with a service facility including a source of identifi-
cation information, wherein said at least one source
of external data receives identification information



15 EP 1077 433 A1
from said source of identification information.
6. A data system for a vehicle comprising:

on the vehicle, at least one source of vehicle- 5
related data;

on the vehicle, at least one source of external
data not related to vehicle data;

a transmitter on the vehicle coupled to each of
said sources for receiving the vehicle-related 170
data and the external data therefrom, said
transmitter transmitting the vehicle-related da-

ta and the external data;

an interrogator receiving the vehicle-related
data and the external data from said transmit- 75
ter;

a utilization system coupled to said interrogator

and responsive to at least the external data.

7. The data system of claim 6 wherein said at least 20
one source of external data includes a source of
heading information, and wherein said utilization
system is responsive to the heading information.

8. The data system of claim 6 or 7, wherein said at 25
least one source of external data is adapted to re-
ceive information from a service dispenser and
wherein said utilization system is responsive to the
service dispenser information.

30

9. A vehicle service dispenser system comprising:

a service dispenser external to a vehicle, said
service dispenser including a source of service
dispenser information and a transducer for 35
transmitting and/or receiving service informa-
tion including the service dispenser informa-
tion;

coupling means coupling the vehicle to the
service dispenser for receiving service and for 40
coupling service information;

on the vehicle, a sensor adapted to receive and/

or transmit service information with said service
dispenser external to the vehicle via the cou-
pling means; and 45
means coupled to at least one of said sensor
and said transducer for utilizing the service in-
formation.

10. The system of claim 9 wherein said sensor includes 50
an acoustic transducer coupled to a fluid system of
the vehicle and wherein the service dispenser in-
cludes an acoustic device coupled to a fluid pas-

sage of the service dispenser.
55
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