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(57) ABSTRACT

A vehicle remote function system is provided for use in
effectuating vehicle operations based on movement of a fob
relative to a vehicle. The system may include a controller for
determining locations of the fob within zones proximate the
vehicle based on ultra-wide band wireless signals transmit-
ted between the antennas and the fob, the zones including a
primary zone and secondary zones, each secondary zone at
least partially within the primary zone. The controller may
be configured to detect a movement of the fob between
secondary zones and generate a control signal for use in
effectuating a vehicle operation based on the movement
detected. A method is also provided which may include
transmitting ultra-wide band wireless signals between the
fob and the antennas, detecting a movement of the fob
between secondary zones, and generating a control signal for
use in effectuating a vehicle operation based on the move-
ment detected.
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VEHICLE REMOTE FUNCTION SYSTEM
AND METHOD FOR EFFECTUATING
VEHICLE OPERATIONS BASED ON
VEHICLE FOB MOVEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of U.S. Provi-
sional Patent Application No. 61/774,830 filed on Mar. 8,
2013, and U.S. Provisional Patent Application No. 61/788,
789 filed on Mar. 15, 2013, the disclosures of which are
incorporated in their entirety by reference herein.

TECHNICAL FIELD

The following relates to a vehicle remote function system
and a method for use in effectuating vehicle operations based
on movement of a fob relative to a vehicle.

BACKGROUND

Automotive vehicles may include passive entry systems
that allow a user to access and start a vehicle just by holding
a key, key fob or card. In operation, such systems may
perform and/or enable vehicle access and vehicle start
functions based on a determined location of the key in or
around the vehicle.

To facilitate determining key location, the key, key fob or
card may be equipped with a transceiver with one or more
antennas, and the passive entry system may employ one or
more transceivers with multiple antennas positioned at dif-
ferent locations in the vehicle. The passive entry system may
also include an Electronic Control Unit (ECU) or controller
having a decision based algorithm that determines key
location based on the transmission of radio frequency (RF)
or low frequency (LF) signals (e.g., 125 kHz) between the
key antenna and the vehicle based antennas.

Current passive entry systems use low frequency (LF)
antennas located in the vehicle door handles and trunk. Such
systems provide relatively small, concentrated lock/unlock
zones just around the individual doors and trunk areas. As
previously noted, the locking/unlocking functions occur as a
result of wireless communication with a key fob.

There exists a need for a vehicle remote function system
and a method for effectuating vehicle operations based on
movement of a fob relative to a vehicle. Such a system and
method would use ultra-wide band wireless signals commu-
nicated between the fob and vehicle mounted antennas to
detect movement of the fob within multiple zones proximate
the vehicle, and generate a control signal for use in effec-
tuating a vehicle operation based on the movement detected,
which may be interpreted as indicative of a user command
for the vehicle operation.

SUMMARY

According to one embodiment disclosed herein, a vehicle
remote function system is provided for use in effectuating
vehicle operations based on movement of a fob relative to a
vehicle. The system may comprise a controller adapted to be
mounted in the vehicle and configured for communication
with a plurality of antennas mounted at different locations in
the vehicle, the controller for use in determining locations of
the fob within zones proximate the vehicle based on ultra-
wide band wireless signals transmitted between the antennas
and the fob, the zones comprising a primary zone and a
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plurality of secondary zones, each secondary zone at least
partially within the primary zone. The controller may be
configured to detect a movement of the fob between sec-
ondary zones and generate a control signal for use in
effectuating a vehicle operation based on the movement
detected.

According to another embodiment disclosed herein, a
method is provided for use in a vehicle remote function
system, the method for effectuating vehicle operations based
on movement of a fob relative to a vehicle. The method may
comprise transmitting ultra-wide band wireless signals
between the fob and a plurality of antennas mounted in the
vehicle, and determining locations of the fob within zones
proximate the vehicle based on the wireless signals, the
zones comprising a primary zone and a plurality of second-
ary zones, each secondary zone at least partially within the
primary zone. The method may further comprise detecting a
movement of the fob between secondary zones, and gener-
ating a control signal for use in effectuating a vehicle
operation based on the movement detected.

A detailed description of these embodiments is set forth
below together with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified, exemplary diagram of a prior art
passive entry system, including coverage zones;

FIG. 2 is a simplified, exemplary diagram of a vehicle
remote function system, including exemplary coverage
zones, for use in effectuating vehicle operations based on
movement of a fob relative to a vehicle; and

FIG. 3 is a simplified, exemplary flowchart of a method
for use in a vehicle remote function system, the method for
use in effectuating vehicle operations based on movement of
a fob relative to a vehicle.

DETAILED DESCRIPTION

As required, detailed embodiments are disclosed herein.
However, it is to be understood that the disclosed embodi-
ments are merely exemplary and that various and alternative
forms may be employed. The embodiments are included in
order to explain principles of the disclosure and not to limit
the scope thereof, which is defined by the appended claims.
Details from two or more of the embodiments may be
combined with each other. The figures are not necessarily to
scale. Some features may be exaggerated or minimized to
show details of particular components. Therefore, specific
structural and functional details disclosed herein are not to
be interpreted as limiting, but merely as a representative
basis for teaching one skilled in the art.

With reference to FIGS. 1-3, various embodiments of the
method and system disclosed herein are shown and
described. For ease of illustration and to facilitate under-
standing, similar reference numerals have been used
throughout the following description to denote similar ele-
ments, parts, items or features in the drawings, where
applicable.

As described previously, automotive vehicles may include
passive entry systems that allow a user to access and start a
vehicle just by holding a key, key fob or card. In operation,
such systems may perform and/or enable vehicle access and
vehicle start functions based on a determined location of the
key in or around the vehicle. To facilitate determining key
location, the key, key fob or card may be equipped with a
transceiver with one or more antennas, and the passive entry
system may employ one or more transceivers with multiple
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antennas positioned at different locations in the vehicle. The
passive entry system may also include an Electronic Control
Unit (ECU) or controller having a decision based algorithm
that determines key location based on the transmission of
radio frequency (RF) or low frequency (LF) signals (e.g.,
125 kHz) between the key antenna and the vehicle based
antennas.

Current passive entry systems use low frequency (LF)
antennas located in the vehicle door handles and trunk. Such
systems provide relatively small, concentrated lock/unlock
zones just around the individual doors and trunk areas. As
previously noted, the locking/unlocking functions occur as a
result of wireless communication with a key fob. There
exists a need for a vehicle remote function system and a
method for effectuating vehicle operations based on move-
ment of a fob relative to a vehicle. Such a system and
method would use ultra-wide band wireless signals commu-
nicated between the fob and vehicle mounted antennas to
detect movement of the fob within multiple zones proximate
the vehicle, and generate a control signal for use in effec-
tuating a vehicle operation based on the movement detected,
which may be interpreted as indicative of a user command
for the vehicle operation.

FIG. 1 is a simplified, exemplary diagram of a prior art
passive entry system 10 for a vehicle 12, including coverage
zones 14, 18, 17. As seen therein, the applicable zones 14,
18, 17 are localized to areas around the doors 15 and trunk
19. Current passive entry systems 10 use low frequency (LF)
antennas 22 located in the handles of the doors 15 and in the
trunk 19, and that provide relatively small, concentrated
lock/unlock zones 14, 18, 17 just around the individual
doors 15 and the trunk 19. Locking/unlocking functions
occur inside/outside the zones 14, 18, 17 as a result of
wireless communication 27 of a vehicle-mounted controller
or Electronic Control Unit (ECU) 24 with a key fob 26 via
antennas 22.

For example, when the fob 26 is brought inside a range 18
of about 1.5 meters around the vehicle doors 15, an unlock
command may be issued that results in the performance of
avehicle door unlock function or operation. When the fob 26
is taken outside a range 14 of about 2.0 meters around the
vehicle doors 15, a lock command may be issued that results
in the performance of a vehicle door lock function or
operation. All other areas outside of these small zones 14,
18, 17 are “dead zones” where no locking or unlocking
functions occur.

As previously described, the ECU or controller 24 deter-
mines the location of the key fob 26 based on the transmis-
sion of radio frequency (RF) or low frequency (LF) signals
27 (e.g., 125 kHz) between the antenna (not shown) of fob
26 and the vehicle based antennas 22, typically by using the
strength of the signals 27 to indicated range. The zones 14,
18, 17 created with the use of antennas 22 are three-
dimensional and have a spherical shape, but also may be
described as having a circular or arching shape in a cross-
section of the zones 14, 18, 17 taken in a horizontal plane
substantially parallel to the ground.

FIG. 2 is a simplified, exemplary diagram of a vehicle
remote function system 10, including exemplary coverage
zones 14, 16, 18 for effectuating vehicle operations based on
movement of a fob 26 (f) relative to a vehicle 12. Using
ultra-wide band wireless technology, exemplary zones 14,
16, 18 may be custom tailored for individual vehicle needs
and customer requirements. The remote function system 10
shown in FIG. 2 and disclosed herein uses ultra-wide band
(UWB) wireless signals 28 communicated between the fob
26 and vehicle mounted antennas 22 to detect movement of
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the fob 26 within multiple zones 14, 16, 18, A, B, C, D, E,
F, G, H and I proximate the vehicle 12, and generates a
control signal (not shown) for use in effectuating a vehicle
operation based on the movement detected, which may be
interpreted as indicative of a user command for the vehicle
operation.

The system 10 shown in FIG. 2 implements full lock and
unlock zones 14, 18, as well as hysteresis zone 16, around
the entire vehicle 12. Using a Kalman filter and/or other
filters or filtering techniques, the controller or ECU 24 may
locate the fob 26 around the entire vehicle 12. In particular,
the controller 24 may locate and track the fob 26 in and out
of zones 14, 18 in order to perform locking/unlocking
functions relative to the location of the fob 26, such as
performing an unlock operation when the fob 26 moves into
zone 18, and a lock operation when the fob 26 moves outside
zone 14.

Ultra-wide band (UWB) antennas 22 at various locations
in/on the vehicle 12 can provide tailored lock/unlock zones
14, 18 around the entire vehicle 12, with locking/unlocking
or other vehicle functions occurring inside/outside zones 14,
18 as a result of wireless communication via UWB signals
28 between the ECU 24 and the key fob 26. In that regard,
and as used herein, an antenna 22 may be an internal antenna
of an UWB transceiver unit, or an antenna in communication
with a centrally located UWB transceiver, such as via
coaxial cabling, which centrally located UWB transceiver
may be provided as part of ECU 24.

The UWB antennas 22 may be positioned at different
locations in/on the vehicle 12. As seen in FIG. 2, one antenna
22 may be located in the instrument panel area 32 of the
vehicle 12, while other antennas 22 may be located in the
headliner 30 of the vehicle 12. It should be noted, however,
that any number of antennas 22 may be employed and may
be positioned at any of a variety of locations in/on the
vehicle 12.

While three substantially decagonal zones 14, 16, 18 are
depicted in FIG. 2, any number of zones of other shapes and
sizes/ranges may be employed or created. In that regard, the
UWB system 10 of FIG. 2 permits as many zones to be
created as desired, with each zone having any type of shape,
size and/or location desired, including inside 20 the vehicle
12 or outside the vehicle 12, on one or both sides of the
vehicle 12, and/or in front or back of the vehicle 12, which
zones may or may not circumscribe, envelope or encompass
the vehicle 12, in whole or in part, and may have any
orientation.

For example, in contrast to the prior art passive entry
system depicted in FIG. 1, which has spherical shaped zones
14, 16, 17, the vehicle remote function system 10 illustrated
in FIG. 2 allows for zones 14, 16, 18 having sharp corners.
The zones 14, 16 may be three-dimensional prisms, having
a substantially decagonal cross-section in a horizontal plane
parallel to the ground. Other shapes, however, may alterna-
tively be used for these or additional zones, which may be
spheres, regular or uniform three-dimensional prisms, or
irregular or non-uniform in shape or volume. As well,
differently shaped zones may be provided for use in
remotely performing different vehicle functions, such as an
arched zone for a door unlock function, an octagonal zone
for a door lock function, and a square zone for a trunk
release function.

Such zones may also be located inside 20 the vehicle 12
or outside the vehicle 12, and may have any volume. For
example, primary zones 14, 16, 18 illustrated in FIG. 2 are
located outside the vehicle 12 and encompass and/or have a
volume greater than that of the vehicle 12. However, the
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system shown in FIG. 2 allows for zones that may be located
inside the vehicle 12 and/or outside 20 the vehicle 12 on one
side thereof, such as may be desired to allow a door unlock
function only when the fob 26 approaches the vehicle 12
from one side.

The system 10 of FIG. 2 also allows for secondary zones
that may be located inside 20 the vehicle 12, in whole or in
part, and that may have a relatively small volume, such as
less than the volume of an average person. Such smaller
secondary zones located inside 20 the vehicle 12 may be
used to determine the precise location of the fob 26 within
the vehicle 12, such as in a vehicle glove box and/or for use
in push-to-start systems.

The secondary zones employed or created may also be
provided for use in remote performance of other vehicle
functions in addition to or instead of remote door lock/
unlock or trunk release. For example, a combination of
secondary zones may be created outside the vehicle 12
which can be used to recognize gestures by a user as the fob
26 moves (which may include back and forth movement)
between zones in order to perform remote engine start,
headlight activation and/or any other type of vehicle func-
tion.

More particularly, with the Ultrawide Band (UWB) Pas-
sive Entry Passive Start (PEPS) system 10 shown in FIG. 2,
a position of a fob 26 (f) near a vehicle 12 may be accurately
determined. The location of a fob 26 (f) may be tracked by
the vehicle mounted controller 24 using UWB wireless
signals 28 transmitted between a fob 26 and vehicle
mounted antennas 22 so that a simple movement of the fob
26 may be used to activate a vehicle operation.

In that regard, FIG. 2 shows secondary zones A, B, C, D,
E, F, G, H and 1, which are similar to locking 14, hysteresis
16, and unlock 18 zones in that they are areas in which a fob
26 (f) may move. By setting up or establishing secondary
zones such as A, B, C, D, E, F, G, H and I, the controller 24
may track movement of a fob 26 from zone A to B to A (as
shown by the associated arrows) with specific timing. For
example, the controller 24 may detect movement of a fob 26
by detecting a presence of the fob 26 within zone A for a
time period of >500 ms, followed by a presence of the fob
26 in zone B for a time period of >250 ms, followed by a
presence of the fob 26 in zone A again for a time period of
>500 ms, with an overall time period for such fob move-
ments of <2500 ms.

Additional movements could be created to require a side
step or more complicated movements, such as depicted by
the arrows showing movements associated with secondary
zones C, D and E. Exemplary vehicle operations or features
that may be activated by any such detected movement of the
fob 26 by the controller 24 may include headlamps turning
on (e.g., in response to fob movement from zone A to B and
back to A), side door opening in a minivan (e.g., in response
to fob movement from zone C to D to E), gas door release
(e.g., in response to fob movement from zone F to G and
back to F), trunk release (e.g., in response to fob movement
from zone H to I and back to H), or other vehicle operations
or functions (e.g., perimeter lighting activation, door lock or
unlock, alarm activation/deactivation, remote engine start,
etc.).

With reference again to FIG. 2, a vehicle remote function
system 10 is provided for use in effectuating vehicle opera-
tions based on movement of a fob 26 relative to a vehicle 12.
The system 10 may comprise a controller 24 adapted to be
mounted in the vehicle 12 and configured for communica-
tion with a plurality of antennas 22 mounted at different
locations in the vehicle 12. The controller 24 may be for use
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in determining locations of the fob 26 within zones 14, 16,
18, A, B, C, D, E, F, G, H and/or I proximate the vehicle 12
based on ultra-wide band wireless signals 28 transmitted
between the antennas 22 and the fob 26. The zones 14, 16,
18, A, B, C, D, E, F, G, H and/or | may comprise a primary
zone (e.g., zone 14, 16 or 18), and a plurality of secondary
zones (e.g., A, B, C, D, E, F, G, H and/or 1), with each
secondary zone lying at least partially within the primary
zone.

The controller 24 may be configured to detect a move-
ment of the fob 24 between secondary zones (e.g., A and B)
and to generate a control signal for use in effectuating a
vehicle operation based on the movement detected. In that
regard, the controller 24 may be further configured to
interpret the detected movement of the fob 26 as indicative
of a user command for a vehicle operation.

Each secondary zone A, B, C, D, E, F, G, H and/or I may
at least partially overlap another secondary zone A, B, C, D,
E, F, G, H and/or 1. Moreover, movement of the fob 26
between secondary zones A, B, C, D, E, F, G, H and/or I may
comprise a movement of the fob 26 from a first one of the
secondary zones (e.g., A) to a second one of the secondary
zones (e.g., B) within a predetermined time period. Move-
ment of the fob 26 between secondary zones A, B, C, D, E,
F, G, H and/or I may also or alternatively comprise a
presence of the fob 26 in a first one of the secondary zones
(e.g., A) for greater than a first period of time followed by
a presence of the fob 26 in a second one of the secondary
zones (e.g., B) for greater than a second period of time. A
movement of the fob 26 between secondary zones A, B, C,
D, E, F, G, H and/or I may further comprise, after the
presence of the fob 26 in the second one of the secondary
zones (e.g., B) for greater than the second period of time, a
presence of the fob 26 in the first one of the secondary zones
(e.g., A) for greater than a third period of time.

Still referring to FIG. 2, the plurality of secondary zones
A,B,C,D,E, F, G, Hand/or I may comprise three secondary
zones (e.g., C, D and E). In that regard, movement of the fob
26 between secondary zones may comprise a first movement
of the fob 26 from a first one of the secondary zones (e.g.,
C) to a second one of secondary zones (e.g., D) followed by
a second movement of the fob from the second one of the
secondary zones (e.g., D) to a third one of the secondary
zones (e.g., E), where the first and second movements may
occur with a predetermined period of time.

The vehicle operation(s) which may be effectuated by
detection of fob movement by the controller 24 may com-
prise headlamp activation, door opening, fuel door release,
trunk release, perimeter light activation, alarm activation/
deactivation or engine remote start. As previously described,
the primary zone may comprise an unlock zone 18 outside
the vehicle 12 and the plurality of secondary zones may be
located adjacent a side, front and/or rear of the vehicle 12,
although secondary zones inside 20 the vehicle 12 are also
contemplated and may be implemented.

The system 10 may further comprise a plurality of anten-
nas 22 adapted to be mounted at different locations in the
vehicle 12, each antenna for use in transmitting and/or
receiving ultra-wide band wireless signals 28 to and/or from
the fob 26. The system 10 may further comprise a fob 26 for
use in transmitting and/or receiving ultra-wide band wireless
signals 28 to and/or from the antennas 22. The plurality of
antennas 22 may comprise an antenna 22 adapted to be
mounted in a vehicle headliner 30 and an antenna 22 adapted
to be mounted in a vehicle instrument panel area 32. The
controller 24 may also be configured to determine the
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location of the fob using a Kalman filter, other filters or
filtering techniques, trilateration, triangulation, or any other
similar means or method.

As also seen in FIG. 2, when the fob 26 is brought inside
a first range 18 anywhere around the vehicle 12, an unlock
command may be issued that results in the performance of
avehicle door unlock function or operation. When the fob 26
is taken outside a second range 14 anywhere around the
vehicle 12, a lock command may be issued that results in the
performance of a vehicle door lock function or operation.

Referring next to FIG. 3, a simplified, exemplary flow-
chart of a method 40 is shown for use in a vehicle remote
function system, the method 40 for effectuating vehicle
operations based on movement of a fob relative to a vehicle.
As seen therein, the method 40 may comprise transmitting
42 ultra-wide band wireless signals between the fob and a
plurality of antennas mounted in the vehicle, and determin-
ing 44 locations of the fob within zones proximate the
vehicle based on the wireless signals, the zones comprising
a primary zone and a plurality of secondary zones, each
secondary zone at least partially within the primary zone.
The method may further comprise detecting 46 a movement
of the fob between secondary zones, and generating 48 a
control signal for use in effectuating a vehicle operation
based on the movement detected.

In that regard, the method 40 may further comprise
interpreting the detected movement of the fob as indicative
of a user command for the vehicle operation. According to
the method 40, a movement of the fob between secondary
zones may comprise a movement of the fob from a first one
of the secondary zones to a second one of the secondary
zones within a predetermined time period.

Moreover, each secondary zone may at least partially
overlap another secondary zone. Movement of the fob
between secondary zones may also or alternatively comprise
a presence of the fob in a first one of the secondary zones for
greater than a first period of time followed by a presence of
the fob in a second one of the secondary zones for greater
than a second period of time. A movement of the fob
between secondary zones may further comprise, after the
presence of the fob in the second one of the secondary zones
for greater than the second period of time, a presence of the
fob in the first one of the secondary zones for greater than
a third period of time.

The plurality of secondary zones may also or alternatively
comprise three secondary zones. In that regard, a movement
of the fob between secondary zones may comprise a first
movement of the fob from a first one of the secondary zones
to a second one of secondary zones followed by a second
movement of the fob from the second one of the secondary
zones to a third one of the secondary zones, where the first
and second movements occur with a predetermined period
of time.

According to the method 40, the vehicle operation which
may be effectuated by detection of fob movement may
comprise comprises headlamp activation, door opening, fuel
door release, trunk release, perimeter light activation, alarm
activation/deactivation or engine remote start. As previously
described, the primary zone may comprise an unlock zone
outside the vehicle and the plurality of secondary zones may
located adjacent a side, front and/or rear of the vehicle,
although secondary zones inside 20 the vehicle 12 are also
contemplated and may be implemented.

The activities, functions or steps of the system 10 and
method 40 for effectuating vehicle operations based on
movement of a fob 26 relative to a vehicle 12 described
above may also be implemented in or as a computer readable
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medium having non-transitory computer executable instruc-
tions stored thereon for determining a location of a key fob
12 for use in a vehicle remote function system. More
specifically, the computer executable instructions stored on
the computer readable medium may include instructions for
performing any or all of the activities, functions or steps
described above in connection with the system 10 or method
40 disclosed herein.

In that regard, the controller or ECU 24 may comprise an
appropriately programmed processor or other hardware,
software, or any combination thereof for performing the
functions described herein, such as implementing a Kalman
filter and/or other filters or techniques. The controller or
ECU 24 may also comprise a memory, which may provide
the computer readable medium and have the computer
executable instructions stored thereon described above.

As is readily apparent from the foregoing, a vehicle
remote function system and a method have been described
for use in effectuating vehicle operations based on move-
ment of a fob relative to a vehicle. The system and method
use ultra-wide band wireless signals communicated between
the fob and vehicle mounted antennas to detect movement of
the fob within multiple zones proximate the vehicle, and
generate a control signal for use in effectuating a vehicle
operation based on the movement detected, which may be
interpreted as indicative of a user command for the vehicle
operation.

While various embodiments of a vehicle remote function
system and a method for locating a key fob relative to a
vehicle using ultra-wide band wireless signals have been
illustrated and described herein, they are exemplary only and
it is not intended that these embodiments illustrate and
describe all those possible. Instead, the words used herein
are words of description rather than limitation, and it is
understood that various changes may be made to these
embodiments without departing from the spirit and scope of
the following claims.

What is claimed is:

1. A vehicle remote function system for use in effectuating
vehicle operations based on movement of a fob relative to a
vehicle, the system comprising:

a controller adapted to be mounted in the vehicle and
configured for communication with a plurality of anten-
nas adapted to be mounted at different locations in the
vehicle, the controller for use in determining locations
of the fob within zones proximate the vehicle based on
ultra-wide band wireless signals transmitted between
the antennas and the fob, the zones comprising an
unlock zone and a plurality of additional zones, each
additional zone at least partially within the unlock
zone, wherein each of the additional zones is at least
partially outside each remaining one of the additional
zones;

wherein the controller is configured to track movement of
the fob between additional zones in two different
directions to activate a vehicle operation based on the
tracked movement of the fob.

2. The system of claim 1 wherein the tracked movement
of the fob between additional zones comprises a movement
ofthe fob from a first one of the additional zones to a second
one of the additional zones within a predetermined time
period.

3. The system of claim 1 wherein each additional zone at
least partially overlaps another additional zone.

4. The system of claim 1 wherein the tracked movement
of the fob between additional zones comprises a presence of
the fob in a first one of the additional zones for greater than
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a first period of time followed by a presence of the fob in a
second one of the additional zones for greater than a second
period of time.

5. The system of claim 4 wherein the tracked movement
of the fob between additional zones further comprises, after
the presence of the fob in the second one of the additional
zones for greater than the second period of time, a presence
of the fob in the first one of the additional zones for greater
than a third period of time.

6. The system of claim 1 wherein the plurality of addi-
tional zones comprises three additional zones, and the
tracked movement of the fob between additional zones
comprises a first movement of the fob from a first one of the
additional zones to a second one of the additional zones
followed by a second movement of the fob from the second
one of the additional zones to a third one of the additional
zones, the first and second movements occurring with a
predetermined period of time.

7. The system of claim 1 wherein the vehicle operation
comprises headlamp activation, door opening, fuel door
release, trunk release, perimeter light activation, alarm acti-
vation/deactivation or engine remote start.

8. The system of claim 1 wherein the unlock zone is
located outside the vehicle and the plurality of additional
zones are located adjacent a side, front and/or rear of the
vehicle.

9. A method for use in a vehicle remote function system,
the method for effectuating vehicle operations based on
movement of a fob relative to a vehicle, the method com-
prising:

transmitting ultra-wide band wireless signals between the

fob and a plurality of antennas mounted in the vehicle;
and

determining locations of the fob within zones proximate

the vehicle based on the wireless signals, the zones
comprising an unlock zone and a plurality of additional
zones, each additional zone at least partially within the
unlock zone, wherein each of the additional zones is at
least partially outside each remaining one of the addi-
tional zones;
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tracking movement of the fob between additional zones in

two different directions; and

activating a vehicle operation based on the tracked move-

ment of the fob.

10. The method of claim 9 wherein the tracked movement
of the fob between additional zones comprises a movement
ofthe fob from a first one of the additional zones to a second
one of the additional zones within a predetermined time
period.

11. The method of claim 9 wherein each additional zone
at least partially overlaps another additional zone.

12. The method of claim 9 wherein the tracked movement
of the fob between additional zones comprises a presence of
the fob in a first one of the additional zones for greater than
a first period of time followed by a presence of the fob in a
second one of the additional zones for greater than a second
period of time.

13. The method of claim 12 wherein the tracked move-
ment of the fob between additional zones further comprises,
after the presence of the fob in the second one of the
additional zones for greater than the second period of time,
a presence of the fob in the first one of the additional zones
for greater than a third period of time.

14. The method of claim 9 wherein the plurality of
additional zones comprises three additional zones, and the
tracked movement of the fob between additional zones
comprises a first movement of the fob from a first one of the
additional zones to a second one of additional zones fol-
lowed by a second movement of the fob from the second one
of the additional zones to a third one of the additional zones,
the first and second movements occurring with a predeter-
mined period of time.

15. The method of claim 9 wherein the vehicle operation
comprises headlamp activation, door opening, fuel door
release, trunk release, perimeter light activation, alarm acti-
vation/deactivation or engine remote start.

16. The method of claim 9 wherein the unlock zone is
located outside the vehicle and the plurality of additional
zones are located adjacent a side, front and/or rear of the
vehicle.



