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TRAINABLE TRANSCEIVER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Patent Application No.
60/431,099 filed December 5, 2002, the entire disclosure of which, including

the specification and drawings, is expressly incorporated herein by reference.

BACKGROUND

[0002] The present invention relates generally to the field of trainable
transceivers for use with vehicles. More specifically, the present invention
relates to trainable transceivers that are configured for use with wireless

vehicle control systems.

[0003] Wireless control systems may be provided in vehicles (e.g.,
automobiles, cars, trucks, sport utility vehicles (SUVs), mini-vans, or other
vehicles) to provide remote control of vehicle componenfs. Such wireless
control systems may be provided with a vehicle as manufactured or may be
installed subsequent to vehicle manufacture (e.g., as “aftermarket”

components).

[0004] One known type of wireless control system is a remote keyless entry
(“RKE”) system. An RKE system conventionally includes an RKE controller
mounted within a vehicle and a transmitter that is carried by a vehicle owner or
driver. The RKE controller includes a receiver adapted to receive signals (e.g.,
radio frequency or “RF” signals) from one or more transmitters. The
transmitter may be implemented as é “key fob” device that includes a key ring
to which auto, house, and other keys may be attached. RKE transmitters
conventionally include a number of buttons that when pressed or activated
cause the transmitters to transmit signals to the RKE controller. Upon receipt
of such signals, the RKE controller communicates with the apbropriate vehicle

component to perform a given function. For example, a transmitter may
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include “door lock,” “door unlock,” and “trunk open” buttons that when
pressed cause the transmitter to transmit signals to the RKE controller. The
RKE controller then communicates with a door or trunk lock to perform the

desired function.

[0005] Conventional RKE systems have RKE controllers that only recognize
signals from compatible transmitters. For example, a vehicle manufacturer
may provide an RKE system with a vehicle that includes two associated
transmittérs. The RKE system may be programmed to only recognize signals
transmitted at a particular frequency or including a particular data code (e.g.,
an 8-bit code or rolling code). One difficulty in this arrangemeht is that if a
vehicle owner wishes to add or replace a transmitter, only transmitters
compatible with the existing RKE system may be used. Such compatible
transmitters may only be available from a limited number of sources, and may
prevent the owner from purchasing a relatively inexpensive aftermarket RKE
transmitter to use with the existing RKE controller. Use of an aftermarket RKE
transmitter instead requires the removal of the existing RKE controller and the
installation of an aftermarket RKE controller compatible with the aftermarket
transmitter, which may be relatively difficult or expensive for the vehicle

owner.

[0006] Another difficulty with conventional RKE systems is that if a
transmitter is lost or broken, the addition of a new transmitter may require
reprogramming of the RKE controller. For example, where two transmitters are
provided with an RKE system and one of the transmitters is lost, adding a new
transmitter may require that the information stored in the RKE controller
memory for both of the transmitters be erased before the new transmitter (and
the existing transmitter) signals can be programmed. This may be a relatively
complicated procedure that requires intervention by a mechanic or service

technician. Such intervention may result in added expense for a vehicle owner.

[0007] Yet another difficulty with conventional RKE systems is that RKE

controllers may have a limited amount of memory for storing codes, such that
-2-
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only a limited number of controllers (e.g., four) may be used with a particular
vehicle. It may be desirable to provide remote access to a greater number of
individuals (e.g., for a fleet of vehicles) than can be accomplished using a

conventional RKE system.

[0008] Yet another difficulty with conventional RKE systems relates to the
increasing popularity of such systems. Where an individual has access to a
number of vehicles (e.g., a family that has two or more vehicles that are each
equipped with RKE systems), multiple transmitters (e.g., key fobs) must be
carried With the individual if remote access to each vehicle is desired.
Individuals may find this arrangement undesirable, and may instead choose to
carry only a transmitter for a primary’ vehicle (e.g., the vehicle the individual
uses most) while using keys for other vehicles.

[OOQQ] It would be advantagedus to provide a remote control system for a
vehicle th,at is compatible with transmitters from a variety of manufacturers,
(e.g., transmitters for different types of vehicles, aftermarket transmitters,
etc.). It would also be advantageous to provide a remote control system for a
vehicle that is compatible with transmitters emitting signals having a variety of
frequencies, data codes, modulations, and the like. It would also be
advantageous to provide a remote control system that may be relatively easily
ﬁrogrammed to recognize additional transmitters and that does not require
intervention by a mechanic or service technician, and/or that does not require
deletion of all stored codes before addition of a new transmitter code. It would
also be advantageous to provide a remote control system that allows
individuals with a single transmitter to remotely control a number of functions
for a plurality of vehicleé. \It would also be advantageous to provide a remote
control system that may recognize signals from any number of transmitters. It
would also be adyantageous to provide a remote control system that allows
control of various functions in a vehicle using any of a variety of non-traditional
transmitters (e.g., pagers, cellular phones, personal digital assistants, etc.) that

may transmit encoded signals (e.g., RF, infrared, Bluetooth, etc.). It would

-3-
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also be advantageous to provide a remote control system that may be used
with an existing RKE controller (e.g., by communicating with the existing RKE
controller) to provide one or more of the aforementioned advantageous
features. Additional advantageous features may become apparent to those of

skill in the art reviewing the present disclosure.

SUMMARY

[0010] An exemplary embodiment relates to a wireless control systemlfor a
vehicle. The wireless control system includes a controller provided in a vehicle
for controlling a vehicle component in response to a first signal transmitted
from a first wireless transmitter. The wireless control system also includes a
transceiver provided in the vehicle for receiving a second signal from a second
wireless transmitter. The second signal differs from the first signal. The
transceiver is configured to transmit a third signal to the controller in response
to the second signal, the third signal emulating at least a portion of the first

signal.

[0011] Another exemplary embodiment relates to a method of controlling a
vehicle system. The method includes receiving a first signal from a first
wireless trzlansmitter and in response to the first signal, transmitting a second
signal to a controller configured to operate a vehicle system in response to the
second signal. The second signal is different from the first signal. The first
wireless transmitter may be used to operate the veHicIe system without

directly transmitting the second signal to the controller.

[0012] Another exemplary embodiment relates to a method of programming
a vehicle keyless entry system to operate in response to signals received from
multiple wireless transmitters. The method includes receiving a first signal
from a first wireless transmitter at a transceiver, the first signal configured to
cause a controller to actuate vehicle door locks. The method also includes
storing at least a portion of the first signal as an emulation signal. The method

further includes receiving a second signal from a second wireless transmitter at
4-
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the transceiver, the second signal being different from the first signal. The
method further includes associating the second signal with the emulation signal
such that upon receipt of the second signal, the transceiver transmits the
emulation signal to the controller to cause the controller to actuate the vehicle

door locks.

BRIEF DESCRIPTION OF THE DRAWINGS .

[0013] FIGURE 1 is a schematic diagram illustrating a wireless system

according to an exemplary embodiment.

[0014] FIGURE 2 is a schematic diagram illustrating components of a

trainable transceiver included in the wireless system shown in FIGURE 1.

[0015] FIGURE 3 is a flow diagram illustrating a.method of programming a

trainable transceiver according to an exemplary embodiment.

DETAILED DESCRIPTION OF PREFERRED AND
EXEMPLARY EMBODIMENTS

[0016] Referring to FIGURE 1, a wireless system 10 is shown according to
an exemplary embodiment. A first vehicle 100 (e.g., an automobile, truck,
sport utility vehicle (SUV), mini-van, or other vehicle) includes a first controller
110 for controlling one or more functions in vehicle 100. A second vehicle
200 includes a second controller 210 for controlling one or more functions in
vehicle 200. Controllers 110 and 210 include receivers for receiving wireléss

signals from transmitters 120 and 220, respectively.

[0017]1 According to an exemplary embodiment, controllers 110 and 210 are -
part of remote keyless entry (RKE) systems that are configured to allow users
to remotely lock or unlock vehicle doors, trunks, and the like. According to
other exemplary embodiments, controllers 110 and 210 may allow users to

remotely control a variety of other functions, such as opening or closing

-5-
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windows, sounding a horn, turning on or off lights, flashing lights, adjusting
vehicle settings personalized to a particular user (e.g., adjusting seat and mirror
position, radio settings, heating and air conditioning systems, etc.),
arming/disarming a vehicle security system, or any of a variety of other

functions.

[0018] A first transmitter 120 is configured to wirelessly transmit signals to
controller 110. A number of operator input devices 122, 124, and 126 (e.g.,
buttons, switches, touch pénels, fingerprint or other biometric readers, etc.)
are provided on transmitter 120 to allow a user to remotely control various
functions provided by controller 110. Each of input devices 122, 124, and
126 are associated with a particular command. When an input device is
activated, a signal is wirelessly transmitted (e.g., via radio frequency, infrared,
or other wireless frequency) from transmitter 120 to controller 110. For
example, according to an exemplary embodiment, input device 122 is
associated with an “unlock door” command, input device 124 is associated
with a ”lbck door” command, and input device 126 is associated with an
“open trunk” command. A user coming within a predetermined range of
vehicle 100 may press any of input devices 122, 124, and 126 to transmit a
signal from transmitter 120 to controller 110 representative of the command
associated with the selected input device. Controller 110 then receives such
signal and controls a vehicle component to perform the appropriate function
{e.g., unlocking the doors, etc.), such as by sending a signal to the component

by a wired or wireless connection.

[0019] A second transmitter 220 wirelessly transmits signals to controller
210 in second vehicle 200. A number of operator input devices 222, 224, and
226 are provided on transmitter 220 to allow a user to control various
functions provided by controller 210 (e.g., the controller may control one or
more vehicle components similar to the manner described above with respect
to controller 110). Transmitter 220 may include functionality similar or

identical to that of transmitter 120. According to an exemplary embodiment,

-6-
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transmitter 220 is produced or manufactured by a different manufacturer than
transmitter 120, transmits signals at a different frequency than transmitter

120, and/or transmits signals including codes different from those transmitted
by transmitter 120. According to this embodiment, controller 110 provided in
vehicle 100 is unable to recognize and/or interpret signals transmitted from

transmitter 220. According to another exemplary embodiment, controller 110
may be configured to recognize and/or interpret signals from transmitter 220.
For example, the transmitter 220 may be produced by the same manufacturer
or use similar frequencies and/or codes as the first transmitter 120, such that

controller 110 may be adapted for use with the second transmitter 220.

[0020] While FIGURE 1 shows transmitters 120 and 220 as having three
input devices (shown as buttons) associated with three commands, a different
number of buttons and/or commands may be provided according to other
exemplary embodiments. For example, four or more or fewer than three
buttons may be provided. According to another exemplary embodiment, the
number of commands that may be produced using a transmitter may differ
from the number of buttons provided on the transmitter. For example, two or
more input devices may be substantially simultaneously activated to transmit a
particular signal to perform a particular function (e.g., pressing buttons 122
and 124 may unlock a vehicle hood). In another example, a sequence of input
devices may be activated to transmit a particular signal to perform a particular
function. According to yet another exemplary embodiment, the number and/or
type of input devices provided on a first transmitter may differ from the
number and/or type of input devices provided on a second transmitter.
According to still yet another exemplary embodiment, the commands that may
be transmitted using a first transmitter may differ from those that may be
transmitted using a second transmitter. For example, a first transmitter may
include “door lock,” “door unlock,” and “trunk open” commands, while a
second transmitter may include only “door lock” and “door unlock” commands.
Other variations are also possible, and the exemplary embodiment shown in
FIGURE 1 is not presented in limiting fashion.

-7-
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[0021] Transmitters used with system 10 transmit signals having a particular
discrete frequency that may be recognized by the controller (or a transceiver,
as will be described below). According to an exemplary embodiment, first
transmitter 120 and second transmitter 220 transmit signals having
frequencies between approximately 200 and 900 kilohertz (kHz). According to
a preferred embodiment, at least one of the transmitters transmits signals

having a frequency between approximately 315 and 415 kHz.

[0022] According to'an exemplary embodiment, signals transmitted from
first transmitter 120 and/or second transmitter 220 are radio frequency (RF)
signals. According to another exemplary embodiment, such RF signals are
Bluetooth-compatible signals li.e., signals compatible with a Bluetooth
communications protocol) and the transmitter associated with the signals is a
Bluetodth-compatible device. According to this embodiment, a Bluetooth
receiver is provided in a controller or a transceiver to receive Bluetooth signals
(e.g., a Bluetooth signal could be sent to a transceiver, which in turn transmits
an RF signal to an RKE controller, as will be described below). According to
various other exemplary embodiments, infrared signals, laser beams, or other

types of signals may be used.

[0023] Signals emitted by the transmitters 120, 220 also include a data
code that identifies the transmitter to a controller (or a transceiver). Such code
may also include information representative of an input device activated on the
transmitter, which may be interpreted by the controller. The controller may
then instruct a vehicle component {e.g., a door lock) to perform a barticular
function. The data code may be any type of serial encoded message.
According to an exemplary embodiment, transmitter 120 and/or transmitter
220 transmit signals having a fixed data code (e.g., an 8-bit data code).
According to another exemplary embodiment, transmitter 120 and/or
transmitter 220 transmit signals having a “rolling” or changing data code,
and/or an encrypted data code. Such rolling code may provide added security

in that the transmitter and controller (or transceiver) are configured to utilize a
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data code that varies between uses. In this manner, it is intended that

intercepting and using a particular signal transmitted to a vehicle is made more

difficult.

[0024] While FIGURE 1 shows transmitters 120 and 220 implemented in the
form of key fobs, other types of transmitters may also be used. According to
other exemplary embodiments, any electronic device capable of transmitting
wireless signals to a controller provided in a vehicle may be used as a

transmitter (e.g., cellular phones, pagers, personal digital assistants, etc.).

i

[0025] First transmitter 120 is initially configuredwto transmit signals to first
controller 110, and second transmitter 220 is initially configured to transmit
signals to second controller 210. To allow second transmitter 220 to transmit
signals to first controller 110 to ‘pérform functions at first vehicle 100, a
trainablé transceiver 130 is provided in vehicle 100 according to an exemplary
embodiment. According to an another exemplary embodiment, a second
trainable transceiver may be provided in second vehicle 200 to allow a
transmitter associated with vehicle 100 to transmit signals to a controller
provided in vehicle 200. Programming and operation of such second trainable
transceiver is accomplished in a manner similar to that described below.
According to yet another exemplary embodiment, at least one of the
transmitters is an aftermarket transmitter that is not initially associated with a
particular vehicle but that a user may wish to associate with one or more

vehicles.

[0026] FIGURE 2 shows a schematic diagram of trainable transceiver 130
according to an exemplary embodiment. Transceiver 130 may be, for example,
a HOMELINK® transceiver commercially available from Johnson Controls, Inc.
of Holland, Michigan and further configured in one of the exemplary
embodiments described below. According to an exemplary embodiment,
transceiver 130 includes a receiver 131, a tr‘ansmitter 132, a transmit/receive
switch 133, a microprocessor 134, an antenna 135, at least one actuator

switch or button 136, and a vehicle system bus interface 137. Other features
-9-



WO 2004/053809 PCT/US2003/038570

and elements may also be provided in the transceiver according to other
exemplary embodiments. According to other exemplary embodiments, other
types of transceivers may be utilized. According to still other exemplary
embodiments, a separate receiver and transmitter may be provided in place of

a single dual-function transceiver.

[0027] Microprocessor 134 can be a microcontroller, application-specific
integrated circuit (ASIC) or other digital and/or analog circuitry configured to
perform the functions disclosed herein. In one embodiment, microprocessor
134 includes a memory (e.g., non-volatile memory) configurable with software

to perform the functions disclosed herein.

[0028] Transceiver 130 may be positioned at any location within the vehicle
passenger compartment or elsewhere in vehicle 100. According to an
exemplary embodiment, transceiver 130 is provided on a vehicle headliner
toward the front or forward portion of a vehicle passenger compartment.
Accbrding to other exemplary embodiments, the transceiver may be positioned
elsewhere in the passenger compartment or vehicle interior (e.g., the visor,
instrument panel, overhead compartment, etc.) where a driver and/or
passenger may access the transceiver, or may be positioned in a trunk, engine
compartment, or other location normally not accessible by a driver and/or

passenger.

[0029] Transceiver 130 is configured to operate in both a receiving mode
and a transmitting mode. As a default condition, trénsceiver 130 is in the
receiving mode. When transceiver 130 receives an incoming signal from a
transmitter (such as transmitter 120 or transmitter 220), receiver 131 is
configured to receive the incoming signal via antenna 135, demodulate the
data code from the signal, and provide the data code to microprocessor 134.
Actuator switch 136 may be provided to allow a user to overrid‘e the default
receiving mode to transmit signals to various household devices (e.g., a garage
door opener mechanism, a home lighting system, etc.) in accordance with

other features provided by transceiver 130. According to an exemplary
-10-
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embodiment, a plurality of actuator switches may be provided such that each
actuator switch is associated with a different channel or command for which
the transceiver may transmit a signal to a garage door opener, lighting system,

or the like.

[0030] Transceiver 130 may be trained or programmed when in the receiving
mode. To activate the training or programming mode, an actuator switch (e.g.,
actuator switch 136) is depressed for a predetermined amount of time (e.g., 3
seconds). The training mode allows the user to program signals from a
transmitter (e.g., transmitter 120 or 220) into the transceiver memory. A
transmitter is brought in the vicinity of transceiver 130 and an input device on
the transmitter is activated to send a signal to transceiver 130, which decodes
and stores information related to the received signal (e.g., frequency,

modulation, data code, etc.).

[0031] To identify the carrier frequency of the received signal and to
separate and store the transmitted data code, microprocessor 134 controls a
voltage controlled oscillator (VCO) in transmitter 132 to generate a reference
signal that is mixed with the received signal. The resulting mixed signal is
provided to a bandpass filter that passes a demodulated signal through to
microprocessor 134 when the difference between the frequency of the
reference signal and the carrier frequency of the received signal is 3 MHz.

' Microprocessor 134 controls the VCO to increment the frequency of the
reference signal by 1T MHz until mjcroprocessor 134 detects and verifies the
presence of data. Microprocessor 134 then verifies the carrier frequency of
the received signal by increasing the frequency of the reference signal by 3
MHz to determine if the data is no longer present, and then increasing the
frequency of reference signal by another 3 MHz to determine if the data can
again be detected. After verifying the carrier frequency of the received signal,
microprocessor 134 stores the carrier frequency and the data code of the
received signal and notifies the user of a successful train (e.g., by beeping or '

providing some other signal).‘ According to other exemplary embodiments,

-11-
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other methods of training microprocessor 134 to learn a carrier frequency of a
signal transmitted by transmitters 120 or 220 may be used. For example,
microprocessor 134 can maintain a library of commoniy-used or prédetermined
frequencies and check to see if the incoming signal matches any of the

predetermined frequencies.

[0032] First transmitter 120 is configured to transmit a signal 112 directly to
controller 110. Controller 110 in turn recognizes signal 112 and instructs a
vehicle component 142 (e.g., a door lock, etc.) to perform a function
associated with such signal. Similarly, second transmitter 220 is configured to

transmit a signal 212 to second controller 210 in vehicle 200.

[0033] To allow second transmitter 220 to transmit a signal to controller
110 in first vehicle 100, transceiver 130 is programrhed to send a signal to
controller 110 to activate vehicle component 142 (e.g., by emulating or
mimicking the signal 112 from first transmitter 120 or by sending a signal
different than signal 112 to which controller 110 is responsive). Upon receipt
of a signal from second transmitter 220, transceiver 130 compares the signal
to known signals and identifies that the received signal corresponds to a pre-
stored or predetermined signal. A sighal is then sent from transceiver 130 to
controller 110 using transmitter 132 (FIGURE 2) and antenna 135. Controller
110 receives the signal from transceiver 130 and actuates vehicle component
142. According to an exemplary embodiment, the transceiver communicates
with the controller using a wired communications link (e.g., the transceiver |
receives a signal from a controller and then communicates with the controller

over a wired connection to actuate a vehicle component).

[0034] FIGURE 3 is a flow diagram illustrating a method 300 of programming
trainable transceiver 130 according to an exemplary embodiment. In a step
310, a training mode is initiated by depressing actuator switch 136 or by any

other acceptable method.

-12-
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[0035] In a step 320, transceiver 130 is trained to emulate at least a portion
of signal'112 received from first transmitter 120. A first input device (e.g.,
one of buttons 122, 124, and 126) on first transmitter 120 is activated to
transmit signal 112 to transceiver 130. Microprocessor 134 decodes the
incoming signal and stores the representative information (e.g., frequency, data
code, modulation type, and/or bitrate, etc.) in memory as an emulation signal
114. Such emulation signal may then be associated with a corresponding
signal received from another transmitter (e.g., transmitter 220). According to
an exemplary embodiment, emulation signal 114 exactly emulates signal 112
(e.g., bit rate, modulation type, error correction scheme, frequency, data code,
etc.). According to another exemplary embodiment, the emulation signal
emulates a portion of signal 112 (e.g., frequency and data code only, etc.).
According to another exemplary embodiment, the emulation signal is entirely
different from signal 112 (e.g., the controller recognizes that the emulation ‘
code should be interpreted as if signal 112 had been received, even though the

emulation signal differs from signal 112).

[0036] Ina s‘tep 330, transceiver 130 is trained to associate a signal 116
from second transmitter 220 with emulation signal 114. One of input devices
222, 224, and 226 is activated to send signal 116 to transceiver 130.
Microprocessor 134 decodes the incoming signal and stores the representative
information in memory and associates signal 116 with emulation signal 114.
When transceiver 130 is returned to the receiving mode, receipt of a signal
116 from second transmitter 220 causes transceiver 130 to wirelessly transmit
emulation signal 114 to controller 110. Because emulation signal 114 mimics
signal 112 or is otherwise recognized by controller 110, receipt of emulation
signal 114 causes controller 110 to perform the function associated with signal
112. Controller 110 acts in the same manner as if signal 112 had been
transmitted to controller 110 from first transmitter 120. Transceiver 130 thus
emulates the transmission of a signal from first transmitter 120 in response to

a different signal received from second transmitter 220.

-13-
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[0037] A decision step is presented in step 340 to allow a user to train or
program transceiver 130 to recognize another signal from transmitter 220 (or
from another transmitter) to emulate another signal provided by transmitter
120. If further training is desired, steps 320 and 330 may be repeated until
the desired programming is complete. If no further training is desired,
transceiver 130 returns to operational mode in which transceiver 130 is
configured to receive signals from a transmitter (e.g., transmitter 220) and in

response send an emulation signal to controller 110.

[0038] While the method 300 of training transceiver 130 has been described
with reference to a particular exemplary embodiment, other programming
methods may be used. According to another exémplary embodiment, a signal
from a second transmitter (e.g., the signal that is received and transformed or
converted to an emulation signal by the transceiver) may be transmitted to the
transceiver prior to transmission of a signal from a first transmitter (i.e., the

signal that is emulated by the transceiver).

[0039] According to another exemplary embodiment, more than one signal
may be sent from a first transmitter before transmission of signals from a
second transmitter. For example, three signals from a first transmitter may be
received by the transceiver (which stores them as emulation signals), after
which three signals from a second transmitter are received. The first signal
transmitted from the second transmitter is associated with the first emulation
signal, the second signal from the second transmitter is associated with the
second emulati‘on signal, and the third signal from the second transmitter is
associated with the third emulation signal. Any number of signals from the
first transmitter may be transmitted prior to transmission of signals by the

second transmitter.

[0040] According to yet another exemplary embodiment, the training mode
may be discontinuous. For example, the transceiver may be programmed with
a plurality of signals (e.g., in a particular sequence) to emulate signals from the

first transmitter (e.g., signal 1 represents the “unlock doors” signal, signal 2
-14-
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represents the “lock doors” signal, and signal 3 represents the “unlock trunk”
signal). A user may later (e.g., hours, days, or weeks later, etc.) wish to
associate signals from a second transmitter with the emulation signals pre-
programmed intb the transceiver. The training mode may then be activated,
after which the user could transmit signals from the second transmitter to the
transceiver. The signals from the second transmitter are then automatically
associated with a corresponding emulation signal in the order the emulation

signals were originally programmed into the transceiver.

[0041] According to still yet another exemplary embodiment, various buttons
or switches included in a vehicle-mounted controller may be associated with
various emulation signals programmed into a transceiver (e.g., a first button is
associated with a first emulation signal corresponding to a first signal received
from a first transmitter). To program the transceiver to emulate a particular
signal in response to the receipt of a different signal from a second transmitter,
the button associated with a particular emulation signal is pressed by a user,
after which the user may press a corresponding button ‘on the second
transmitter to transmit a signal to the transceiver. In this manner, a number of
emulation éignals may be programmed into the transceiver and subsequently
associated with signals from a second transmitter without regard to the order
the emulation signals were programmed into the transceiver. Other methods of
training or programming the transceiver to emulate signals from a first
transmitter upon receipt of sign.als received from a second transmitter may be
used according to other exemplary embodime_nts without departing from the

scope of the inventions as described herein.

[0042] While the above description refers only to the use of first and second
transmitters, additional transmitters may also be provided. For example, where
signals from a first transmitter are emulated by a transceiver, signals from both
a second and third transmitter may be received by the transceiver (which in

turn sends emulation signals to the controller). Thus, a single emulation signal

programmed into the transceiver may be associated with a signal from both the
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second transmitter and the third transmitter (and other transmitters if the
transceiver is so trained). One advantageous feature of such an arrangement is
that multiple additional users (e.g., members of a family) having transmitters
for different vehicles may each provide signals to a controller of a particular
vehicle without having to carry a transmitter for each vehicle. Any number of

transmitters may be used according to other exemplary embodiments.

[0043] The signal transmitted from the second transmitter may or may not
correspond in function to the emulation signal transmitted by the transceiver.
According to an exemplary embodiment, the emulation signal and the signal
from the second transmitter correspond in fun‘ction. For example, a “lock
doors” emulation signal programmed into the transceiver may correspond to a
“lock doors” signal received from a second transmitter. According to another
exemplary embodiment, an emulation signal and a signal from a second
transmitter associated with the emulation signal have different functions. For
example, a “lock doors” emulation signal may correspond to an “unlock doors”

signal received from the second transmitter.

[0044] According to another exemplary embodiment, signals from two input
devices on a second transceiver may trigger the transceiver to send the same
emulation signal to the first controller (e.g., pressing both the “unlock doors”
and “unlock trunk” buttons on the second transmitter may cause the

transceiver to send an “unlock doors” emulation signal to a controller).

[00445] In operational mode, transcei\;er 130 emulates signals from a
transmitter associated with vehicle 100 in response to a signal from transmitter
220 (or another transmitter not associated with vehicle 100). Microprocessor
134 periodically checks whether an RF signal has been received from a
transmitter. To determine whether an RF signal has been received,

' microprocessor 134 scans a range of frequencies to identify an incoming
signal. According to another exemplary embodiment, microprocessor 134
tunes receiver 131 to a signal having a known frequency and awaits an

incoming signal. Once a signal is received, microprocessor 134 compares the
-18-
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received data to the predetermined data code associated with known
transmitters and wirelessly transmits an appropriate emulation signal to
controller 110 after determining that the received data code is the same as
that previously stored in microprocessor 134 and associated with a particular

emulation signal.

[0046] It is important to note that the construction and arrangement of the
elements shown and described is illustrative only. Although only a few
embodiments have been described in detail in this disclosure, those skilled in
the art who review this disclosure will readily appreciate that many
modifications are possible without materially departing from the novel
teachings and advantages of thé subject matter recited herein. For example,
the position of elements may be reversed or otherwise varied, and the nature
or number of discrete elements or positions may be altered or varied. The
order or sequence of any process or method steps may be varied or re-
sequenced according to alternative embodiments. Other substitutions,
modifications, changes and omissions may be made in the design, operating
conditions and arrangement of the preferred and other exemplary embodiments

without departing from the scope of the present invention.
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WHAT IS CLAIMED IS:

1. A wireless control system for a vehicle comprising:

a controller provided in a vehicle for controlling a vehicle
component in response to a first signal transmitted from a first wireless
transmitter; and

a transceiver provided in the vehicle for receiving a second signal
from a second wireless transmitter, the second signal differing from the first
signal; |

wherein the transceiver is configured to transmit a third signal to
the controller in response to the second signal, the third signal emulating at

least a portion of the first signal.

2. The wireless control system of claim 1, wherein the controller is

configured to control the vehicle component in response to the third signal.

3. The wireless control system of claim 1, wherein the transceiver

transmits the third signal via a wired communication link.

4, The wireless control system of claim 1, wherein the transceiver

transmits the third signal via a wireless communication link.

5. The wireless control system of claim 1, wherein the third signal is

identical to the first signal.

6. The wireless control system of claim 1, wherein the third signal

includes at least a portion of a data code included in the first signal.

7. The wireless control system of claim 1, wherein the first signal
and the second signal have at least one of different data codes and different

carrier frequencies.

8. The wireless control system of claim 1, wherein the transceiver is
programmed to associate the second signal with the third signal such that the

third signal is transmitted in response to the second signal.
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9. The wireless control system of claim 1, wherein the transceiver is
configured to transmit the third signal in response to a fourth signal transmitted
from a third transmitter, the fourth signal being different from the first signal

and the second signal.

10. The wireless control system of claim 1, wherein the first

transmitter and the second transmitter provide remote keyless entry signals.

11. The wireless control system of claim 1, wherein the first signal
and the second signal are transmitted as one of radio frequency signals,

Bluetooth-compatible signals, infrared signals, and laser-beams.

12. The wireless control system of claim 1, wherein the transceiver is

provided in a passenger compartment of the vehicle.

13. The wireless control system of claim 1, wherein first wireless
transmitter and the second wireless transmitter are produced by different

manufacturers.

14. The wireless control system of claim 1, wherein the vehicle
component is selected from a remote keyless entry system, a window, a horn,
a light, a radio, a seat, a mirror, an air conditioning system, and a vehicle

security system.

15. A method of controlling a vehicle system comprising:
receiving a first signal from a first wireless transmitter; and
in response to the first signal, transmitting a second signal to a
controller configured to operate a vehicle system in response to the second
signal, the second signal being different from the first signal;
whereby the first wireless transmitter may be used to operate the

vehicle system without directly transmitting the second signal to the controller.
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16. The method of claim 15, wherein the second signal emulates at
least a portion of a third signal that may be transmitted from a second wireless

transmitter, the third signal being different from the first signal.

17. The method of claim 16, wherein the controller is also configured

to actuate the vehicle system in response to the third signal.

18. The method of claim 16, wherein the second signal emulates the

entire third signal.

'19. The method of claim 16, wherein thé first and third signals have

at least one of different data codes and different carrier frequencies.

20. The method of claim 16, wherein at least one of the first wireless
transmitter and the second wireless transmitter are selected from a pager, a

cellular phone, and a personal digital assistant.

21. The method of claim 15, wherein the second signal is transmitted

to the controller over a wired connection.

22. The method of claim 15, wherein the second signal is transmitted

to the controller over a wireless connection.

23. The method of claim 15, wherein the vehicle system comprises at
least one of a remote keyless entry system, a window, a horn, a light, a radio,

a seat, a mirror, an air conditioning system, and a vehicle security system.

24. A method of programming a vehicle keyless entry system to
operate in response to signals received from multiple wireless transmitters, the
method comprising:

receiving a first signal from a first wireless transmitter at a
transceiver, the first signal configured to cause a controller to actuate vehicle
door locks;

“storing at least a portion of the first signal as an emulation signal;
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receiving a second signal from a second wireless transmitter at
the transceiver, the second signal being different from the first signal; and

associating the second signal with the emulation signal such that
upon receipt of the second signal, the transceiver transmits the emulation

signal to the controller to cause the controller to actuate the vehicle door locks.

25. The method of claim 24, wherein the first wireless transmitter is
associated with a first vehicle and the second wireless transmitter is

associated with a second vehicle.

26. The method of claim 24, wherein the emulation signal is

transmitted via a wireless connection to the controller.

27. The method of claim 24, wherein the emulation signal is

transmitted via a wired connection to the controller.

28. The method of claim 24, wherein the first signal and the second

" signal Have different data codes.

29. The method of claim 24, wherein the first signal and the second

signal have different carrier frequencies.

30. The method of claim 24, wherein the emulation signal is identical

to the first signal.

31. The method of claim 24, wherein the transceiver is provided in a

vehicle passenger compartment.
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