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57 ABSTRACT
A system (10) for a vehicle (12) that has a plurality of

(75)  Inventor: Eé‘élest Edmond Pacsai, Wixom, MI inflatable tires (14-20), wherein the system has a plurality of
(Us) sensor units (22-28) associated with the plurality of tires.
Correspondence Address: Each of the sensor units (e.g., 22) senses inflation pressure
T AROI;JLI SUNDHEIM COVELL. TUMMINO of the e.lsso.ciated tire (e.g., 14) .and t.ransmits a signal (e.g.,
& S7, ABO’L L.P. > > 30) indicative of the sensed tire inflation pressure. A portable
111 LE ADE‘R‘B-LDG unit (44) of the system (10) is located remote from the
526 SUPERIOR AVENUE vehicle (12) and is operable by a person (66) to transmit a
. signal (48) that conveys a remote control function request.
CLEVELAND, OH 44114-1400 (US) The portable unit (44) also receives a signal (46) indicative
. . of sensed tire inflation pressure and provides an indication of
(73)  Assignee: TRW Inc. tire inflation pressure to the person (66). A control/commu-
(21) Appl. No.: 09/753,046 n.ication unit (40) is.located at the vehicle .and receives the
signal (48) conveying the remote function request and
(22) Filed: Jan. 2, 2001 causes performance of the remotely requested function. The
control/communication unit (40) also receives the signals
Publication Classification (e.g., 30) transmitted from the sensor units (e.g., 22) and
transmits the signal (46) indicative of sensed tire inflation
(51) Int. CL7 oo GO6F 17/00 pressure to the portable unit (44).
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REMOTE CONTROL CONVENIENCE AND
INFORMATION CONVEYANCE SYSTEM
ASSOCIATED WITH A VEHICLE

FIELD OF THE INVENTION

[0001] The present invention relates to systems for remote
control of a vehicle system by a person, such as a vehicle
owner, and relates to systems for conveying vehicle status
information to the person.

BACKGROUND OF THE INVENTION

[0002] Remote convenience systems for vehicles are
known in the art. Such remote convenience systems
remotely control one or more vehicle functions. An example
of such a remotely controlled function is the locking and
unlocking of one or more vehicle doors. A remote conve-
nience vehicle system that permits remote locking and
unlocking functions is commonly referred to as a remote
keyless entry system.

[0003] Known remote convenience vehicle systems
include a receiver unit mounted in an associated vehicle and
a portable, hand-held transmitter unit located remote from
the receiver unit. The portable unit is provided with one or
more manually actuatable pushbutton switches. Each push-
button switch is associated with a remote control vehicle
function to be performed. Typically, a vehicle owner carries
such a portable unit on their person when the owner is
outside/away of the vehicle.

[0004] Electronic tire pressure monitoring systems for
vehicles are known in the art. Typically, such a system
provides an indication of tire inflation pressure to a vehicle
operator while the operator is located with an interior of an
associated vehicle. The indication is typically provided in
the form of an informative message provided on a display
device that is located with an instrument panel of the
associated vehicle.

SUMMARY OF THE INVENTION

[0005] In accordance with one aspect, the present inven-
tion provides a system for a vehicle that has a plurality of
inflatable tires. A plurality of sensor means of the system is
associated with the plurality of tires. Each sensor means
senses inflation pressure of the associated tire and transmits
a signal indicative of the sensed tire inflation pressure. The
system includes portable transceiver means that is located
remote from the vehicle. The portable transceiver means is
operable by a person for transmitting a signal conveying a
remote control function request. The portable transceiver
means also receives a signal indicative of sensed tire infla-
tion pressure and provides an indication of tire inflation
pressure to the person. Control and communication means of
the system is located at the vehicle. The control and com-
munication means receives the signal conveying the remote
function request and causes performance of the remotely
requested function. The control and communication means
also receives the signals transmitted from the sensor means
and transmits the signal indicative of sensed tire inflation
pressure to the portable transceiver means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The foregoing and other features and advantages of
the present invention will become apparent to those skilled
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in the art to which the present invention relates upon reading
the following description with reference to the accompany-
ing drawings, in which:

[0007] FIG. 1 is a schematic illustration of a system in
accordance with the present invention, and an associated
vehicle;

[0008] FIG. 2 is a pictorial illustration of operation of the
system of FIG. 1 to indicate tire pressure to a person;

[0009] FIG. 3 is a block diagram of a tire inflation
pressure sensing unit of the system of FIG. 1 that is located
at one of the tires of the shown vehicle;

[0010] FIG. 4 is a block diagram of a control/communi-
cation unit of the system of FIG. 1 that is located at the
shown vehicle; and

[0011] FIG. 5 is a block diagram of a portable unit of the
system of FIG. 1 that is located remote from the shown
vehicle.

DESCRIPTION OF PREFERRED EMBODIMENT

[0012] One embodiment of a system 10, in accordance
with the present invention, is schematically shown in FIG.
1 along with an associated vehicle 12. The vehicle 12
includes a plurality of (e.g., four) inflatable tires 14-20.
Within or associated with the plurality of tires 14-20 is a
plurality of sensor units 22-28. Each sensor unit (e.g., 22)
senses inflation pressure of the associated tire (e.g., 14) and
transmits a signal (e.g., 30) indicative of the sensed inflation
pressure. Preferably, the signal (e.g., 30) transmitted from
each sensor unit (e.g., 22) is identifiable as originating from
that unit (e.g., a certain identification code conveyed in a
first communication format designated “A”) and is a radio
frequency signal (e.g., a first radio frequency designated
“X7).

[0013] A control/communication unit 40 of the system 10
is mounted within the vehicle 12. The control/communica-
tion unit 40 receives the signals 30-36 transmitted from the
sensor units 22-28. Accordingly, the control/communication
unit 40 receives information regarding tire inflation pres-
sure.

[0014] The control/communication unit 40 also commu-
nicates 42 with a portable remote control unit 44 of the
system 10. The communication 42 has a certain format (e.g.,
coded, encrypted, and the like). It is to be noted that the
format for the communication 42 between the control/
communication unit 40 and the portable unit 44 may be
designated as a second format “A”, and may different than
the format (i.e., format “B”) used for the communication
(ie., signals 30-36) from the sensor units 22-28 to the
control/communication unit 40.

[0015] Preferably, the communication 42 between the
control/communication unit 40 and the portable unit 44 is
via radio frequency communication (e.g., at a second radio
frequency designated “Y”). It is to be noted that the signal
frequency of the communication (i.e., signals 30-36) from
the sensor units 22-28 to the control/communication unit 40
may be different than the frequency of the communication
42 between the control/communication unit 40 and the
portable unit 44 (e.g., the first frequency “X” and the second
frequency “Y” are different).
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[0016] Turning to the communication 42 between the
control/communication unit 40 and the portable unit 44, it is
to be appreciated that the communication is bi-directional.
The communication from the control/communication unit
40 at the vehicle 12 to the portable unit 44 includes a signal
46 that conveys tire inflation pressure information to the
portable unit. Upon receipt of tire inflation pressure infor-
mation at the portable unit 44, the information is displayed
for observation by a person in possession of the portable unit
(e.g., the vehicle owner).

[0017] The communication from the portable unit 44 to
the control/communication unit 40 at the vehicle 12 includes
a signal 48 that conveys a remote control function request to
cause remote control performance of a vehicle function at
the vehicle 12. In the illustrated example, remotely con-
trolled functions include locking and unlocking of one or
more vehicle doors 52, 54. In order to accomplish the remote
control locking/unlocking of the doors 52, 54, the control/
communication unit 40 at the vehicle 12 is operatively
connected to vehicle door lock mechanisms 56, 58.

[0018] 1t is to be appreciated that other remote conve-
nience devices at the vehicle 12 may be remotely controlled
via communication from the portable unit 44. Examples of
such remote convenience devices include a trunk latch, an
alarm system, a power seat, a power window, a seat heater,
and an engine starter.

[0019] Turning to the portable unit 44, a person (e.g., the
vehicle owner) remotely controls convenience functions at
the vehicle 12 and also receives information regarding tire
inflation pressure status, all via the single portable unit. Such
information regarding tire inflation pressure status is often
most desirable when the person is not operating the vehicle
12, and is thus not within the vehicle but is outside of the
vehicle. Typically, when the vehicle 12 is stopped and the
tires 14-20 of the vehicle are being serviced, the vehicle
operator (i.e., the person in possession of the portable unit
44) is often at a location adjacent to a vehicle tire (e.g., 18).

[0020] An example of such a scenario is shown in FIG. 2
and typically occurs when the vehicle 12 is stopped at a
service station (not shown) and pressurized air from a
pressurized air source 64 at the service station is being
provided to one of the inflatable tires (e.g., 18) by the vehicle
owner 66 (only the hand of the owner is shown). With the
portable unit 44 in the possession of the vehicle owner 66,
the inflation pressure within the tire (e.g., 18) that is being
serviced is monitored during the servicing (e.g., inflating) of
the tire.

[0021] As shown in the example of FIG. 2, the portable
unit 44 is in the form of a fob that is attached via a ring 68
to a least one key 70 (e.g., a vehicle ignition key). Thus, the
portable unit 44 is easily held in the hand of the vehicle
owner 66 while inflation air is supplied to the tire (e.g., 18).

[0022] Turning to the specifics of the sensor unit (e.g., 22,
FIG. 3) at each tire, each of the units preferably have
identical structure. Thus, only the first sensor unit 22 is
shown in detail with the understanding the other sensor units
24-28 have the same structure. The sensor unit 22 includes
a pressure sensing portion 74, a determination portion 76,
and a transmitter portion 78. The sensing portion 74 is
operatively connected 80 to the determination portion 76
and is operatively connected 82 the transmitter portion 78.
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The determination portion 76 is also operatively connected
84 to the transmitter portion 78. The transmitter portion 78
includes transmit circuitry and an antenna for transmitting
the signal 30.

[0023] In the disclosed example, the sensing portion 74
senses pressure in a periodic, continuous fashion. The
sensed pressure information is provided to the determination
portion 76, which in turn determines whether a change in
sensed tire inflation pressure exceeds a predetermined
threshold. In one example, the determination as to whether
the predetermined threshold is exceeded is based upon a
determination of whether a predetermined amount of pres-
sure increase occurs within a predetermined time period.
Exceeding the threshold is associated with a desire to output
the signal 30 indicative of the inflation pressure of the
associated tire. Accordingly, when the determination portion
76 determines that the change satisfies the predetermined
threshold criteria, the transmitter portion 78 is enabled for a
predetermined period of time to transmit the signal 30
indicative of current inflation pressure of the tire. The
current inflation pressure information is conveyed via the
signal 30 provided in the first format (e.g., format “A”) and
at the first frequency (e.g., format “x”).

[0024] 1t is to be understood that sensing of the tire
inflation pressure and provision of the sensed tire inflation
pressure information to the control/communication unit 40
(FIG. 1) via the signal 30 may occur in response to some
other stimulus (e.g., on a predetermined time table or via any
suitable timing or activity schedule).

[0025] Turning to the control/communication unit 40
(FIG. 4), a receiver portion 88 includes receive circuitry and
an antenna for receiving the signals 30-36. The receiver
portion 88 is operatively connected 90 to a tire pressure
information processing portion 92. In turn, a message gen-
eration portion 94 is operatively connected 96 to the pro-
cessing portion 92 and is operatively connected 98 to a
transceiver portion 100. The transceiver portion 100
includes transceive circuitry and an antenna for outputting
the signal 46 for reception by the portable unit 44.

[0026] In response to receipt of one or more signals (e.g.,
30) from the sensor unit(s) (e.g., 22) at the tire(s) (e.g., 14),
the receiver portion 88 conveys the contents of the signal(s)
to the processing portion 92. The processing portion 92 is
configured to operate in the same format (e.g., format “A”)
at the sensor units 22-28, such that the information from the
signal(s) is discerned and held for provision to the person
(e.g., the vehicle owner) holding the portable unit 44.

[0027] To provide the information to the person, the
message generation portion 94 generates a signal that con-
veys an appropriate message to the transceiver portion 100.
The message generation portion 94 operates in the second
format (e.g., format “B”). In response to the stimulus of the
signal from the message generation portion 94, the trans-
ceiver portion 100 outputs the signal 46 to the portable unit
44.

[0028] Turning to the portable unit 44 (FIG. 5), a trans-
ceiver portion 104 is provided. The transceiver portion 104
includes transcieve circuitry and an antenna to receive and
transmit the communication 42 between the control/com-
munication unit 40 at the vehicle 12 and the portable unit 44.
A process and control portion 106 is operatively connected
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108 to the transceiver portion 104. In turn, a display 110 is
operatively connected 112 to the process and control portion
106.

[0029] In response to receipt of the signal 46 conveying
sensed tire inflation pressure information from the control/
communication unit 40 at the portable unit 44, the process
and control portion 106 operates in the second format (e.g.,
format “B”) to appropriately process (e.g., decodes, etc.) the
conveyed tire pressure information. A signal is provided to
the display 110 such that the display provides indicia for
observation by the person (e.g., the vehicle owner) holding
the portable unit 44. In the example shown in FIG. 2, the
indicia indicates that the left rear tire is at a current inflation
pressure of 31 Ibs.

[0030] Turning to the aspect of remote convenience con-
trol, the portable unit 44 (FIG. 5) includes two manually
actuatable pushbutton switches 114 and 116. One switch 114
is associated with a lock function of the vehicle doors 52, 54
and the other switch 116 is associated with an unlock
function of the vehicle doors. The pushbutton switches 114
and 116 are operatively connected 118 and 120, respectively,
to the process and control portion 106.

[0031] In response to a stimulus signal provided to the
process and control portion 106 due to manual actuation of
a pushbutton switch (e.g., 116), the process and control
portion 106 provides an associated message package (e.g.,
unlock vehicle doors) to the transceiver portion 104. In
response to the stimulus of the signal provided from the
process and control portion 106, the signal 48 is output from
the portable unit 44 for reception by the control/communi-
cation unit 40 at the vehicle 12.

[0032] Turning again to the control/communication unit
40 (FIG. 4) at the vehicle 12, the transceiver portion 100 is
operatively connected 124 to a message processing portion
126 of the control/communication unit. In turn, a function
control portion 128 is operatively connected 130 to the
message processing portion 126. In the illustrated example,
the function control portion 128 is a lock controller.

[0033] Upon receipt of the signal 48 from the portable unit
44 that conveys a remote convenience function request, a
signal that conveys the remote control function request is
conveyed to the message processing portion 126. The mes-
sage is processed (e.g., decoded, etc.) and an appropriate
signal is provided to the function control portion 128. The
processing is in the format “B” signal format, and is different
than the format (e.g., format “A”) used in the processing
portion 92. In response to receipt of the signal from the
message processing portion 126, an appropriate signal is
output to the lock mechanisms 56, 58 to carry out the
remotely requested function (e.g., unlock the vehicle doors
52, 54).

[0034] 1t is to be appreciated that because the signal
frequencies and formats are different for the communication
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(i.e., signals 30-36) from the inflation sensor units 22-28 and
the communication 42 to/from the portable unit 44, the two
signal types are different. As a result of the different signal
types, the sensor units 22-28 and the portable unit 44 need
not be compatible with regard to communication.

[0035] From the above description of the invention, those
skilled in the art will perceive improvements, changes and
modifications. Such improvements, changes and modifica-
tions within the skill of the art are intended to be covered by
the appended claims.

Having described the invention, the following is claimed:
1. A system for a vehicle that has a plurality of inflatable
tires, said system comprising:

a plurality of sensor means associated with the plurality of
tires, each for sensing inflation pressure of the associ-
ated tire and for transmitting a signal indicative of the
sensed tire inflation pressure;

portable transceiver means, located remote from the
vehicle, operable by a person for transmitting a signal
conveying a remote control function request and for
receiving a signal indicative of sensed tire inflation
pressure and providing an indication of tire inflation
pressure to the person; and

control and communication means, located at the vehicle,
for receiving the signal conveying the remote function
request and causing performance of the remotely
requested function, and for receiving the signals trans-
mitted from said sensor means and transmitting the
signal indicative of sensed tire inflation pressure to said
portable transceiver means.

2. A system as set forth in claim 1, wherein each of said
sensor means includes means for transmitting the associated
signal indicative of the sensed tire inflation pressure in
response to a change in sensed tire inflation pressure exceed-
ing a predetermined threshold.

3. A system as set forth in claim 1, wherein each of said
sensor means includes means for transmitting the associated
signal indicative of the sensed tire inflation pressure in
response to a sensed increase in tire inflation pressure.

4. A system as set forth in claim 1, wherein each of said
sensor means includes means for transmitting the signal
indicative of sensed tire inflation pressure as a first signal
type, said control and communication means includes means
for transmitting the signal indicative of sensed tire inflation
pressure as a second signal type, said second signal type is
different than the first signal type.

5. Asystem as set forth in claim 4, wherein said first signal
type has a first signal format and said second signal type has
a second, different signal format.

6. Asystem as set forth in claim 4, wherein said first signal
type is at a first frequency and said second signal type is at
a second, different frequency.

#* #* #* #* #*



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Description
	Page 5 - Description
	Page 6 - Description/Claims

