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Description
Title of Invention: SYSTEMS AND METHODS FOR

DELEGATING CONTROL OF VEHICLE FEATURES TO A
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[0005]

[0006]

[0007]

WEARABLE ELECTRONIC DEVICE

Cross Reference

This application is based on U.S. Utility Patent Application No. 14/725746 filed on
May 29, 2015, the disclosure of which is incorporated herein by reference.

Field

The present disclosure relates to systems and methods for delegating control of
vehicle features to a wearable electronic device.
Background

This section provides background information related to the present disclosure,
which is not necessarily prior art.

Most all vehicles have as standard or optional equipment a passive entry/passive start
(PEPS) key fob. When the PEPS key fob is detected as being outside of the vehicle, the
person possessing the PEPS key fob can unlock the doors and trunk without using a
physical key, such as by pressing a button on the door handles or trunk. When the
PEPS key fob is detected as being inside the vehicle, the vehicle can be started by
pressing a “start” button typically located on the dashboard. The functionality of a
PEPS key fob can be delegated to a smart phone to eliminate the need to carry both a
PEPS key fob and a smart phone. Wearable electronic devices are becoming more
prevalent, such as in the form of activity monitors, smart watches, smart glasses, and
jewelry. The present disclosure provides systems and methods for delegating control of
vehicle features to such wearable electronic devices.

Summary

This section provides a general summary of the disclosure, and is not a com-
prehensive disclosure of its full scope or all of its features.

It is an object of the present disclosure to provide a method for delegating control of
vehicle features to a wearable electronic device. It is also an object of the present
disclosure to provide a system for delegating control of vehicle features to a wearable
electronic device.

According to one example of the present disclosure, a method for delegating control
of a vehicle feature to a wearable electronic device is provided. The method includes
the following: wireless pairing the wearable electronic device to at least one of a smart
device or a vehicle controller onboard a vehicle; delegating control of the vehicle

feature to the wearable electronic device using at least one of the smart device or the
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vehicle controller such that a wearer of the wearable electronic device can control the
vehicle feature using the wearable electronic device; and operating the vehicle feature

based on commands generated by the user using the wearable electronic device.
According to another example of the present disclosure, provided is a method for

delegating control of a vehicle feature to a wearable electronic device including the
following: wireless pairing the wearable electronic device to at least one of a smart
device or a vehicle controller onboard a vehicle; delegating control of a passive entry/
passive start feature to the wearable electronic device using at least one of the smart
device or the vehicle controller; locking the vehicle and maintaining the vehicle in a
locked state when at least one of a passive entry/passive start key fob or the smart
device are within the vehicle and the wearable electronic device is outside of a prede-
termined distance from the vehicle; and permitting the vehicle to be unlocked when the
wearable electronic device is moved back within the predetermined distance from the
vehicle.

According to further another example of the present disclosure, a system for
delegating control of a vehicle feature to a wearable electronic device is provided. The
system includes a controller having a processor and a memory with instructions that
when executed by the controller delegate control of the vehicle feature to the wearable
electronic device such that a wearer of the wearable electronic device can control the
vehicle feature using the wearable electronic device

Further areas of applicability will become apparent from the description provided
herein. The description and specific examples in this summary are intended for
purposes of illustration only and are not intended to limit the scope of the present
disclosure.

According to the present disclosure, a system and a method for delegating control of
vehicle features to a wearable electronic device is provided.

Brief Description of Drawings

The above and other aspects, features and advantages of the present disclosure will
become more apparent from the following detailed description made with reference to
the accompanying drawings. In the drawings:

[fig. 1]FIG. 1 is a diagram illustrating a system according to the present disclosure that
delegates control of vehicle features to a wearable electronic device;

[fig.2]FIG. 2 is a diagram illustrating a method according to the present disclosure for
delegating control of vehicle features to a wearable electronic device;

[fig.3]FIG. 3 is a diagram illustrating another method according to the present
disclosure for delegating control of vehicle features to a wearable electronic device;

and
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[fig.4]FIG. 4 is a diagram illustrating another method according to the present
disclosure for delegating control of vehicle features to a wearable electronic device.
Description of Embodiments

Example embodiments will now be described more fully with reference to the ac-
companying drawings.

With initial reference to FIG. 1, a system for delegating control of vehicle features
and functionality to a wearable electronic device is generally illustrated at reference
numeral 10. A system 10 is configured for use with any suitable vehicle, such as a
passenger vehicle, a military vehicle, a mass transit vehicle, an aircraft, a recreational
vehicle (such as a four wheeler, snowmobile, motorcycle, etc.) or any other suitable
vehicle or transport device. Any suitable vehicle feature (including any suitable vehicle
functionality) can be delegated to a wearable electronic device 22 using the system 10.
For example, the following exemplary features may be delegated: passive entry/
passive start (including vehicle lock, vehicle unlock, vehicle on, and vehicle off),
climate control, entertainment system control, communication system control,
navigation system control, window control, lift gate control, or any other suitable
vehicle feature. The system 10 generally includes, for example, a vehicle controller 12,
a vehicle human machine interface (HMI) 14, a vehicle transmitter/receiver 16, a
passive entry/passive start (PEPS) key fob 18, a primary smart device 20, and a
wearable electronic device 22, which can be a secondary smart device. As described
herein, vehicle features may be delegated directly to the wearable electronic device 22
from the vehicle controller 12, thus making the primary smart device 20 unnecessary
for delegating features to the wearable electronic device 22. Furthermore, the primary
smart device 20 may be configured with PEPS functionality, thus making the PEPS
key fob 18 unnecessary to unlock, lock, and start the vehicle.

The vehicle controller 12 can be any suitable control device configured to control
operation of the vehicle features identified above, as well as any other suitable vehicle
features (including any suitable vehicle functionality). The vehicle controller 12 can be
a single controller or a plurality of controllers. For example, the vehicle controller 12
can include a Bluetooth low energy controller, an RF controller, a body control module
(BCM) controller (configured to control vehicle lock/unlock, engine start, etc.), and/or
a vehicle HMI controller. Bluetooth is a registered trademark. The vehicle controller
12 can be and/or include any suitable processor, CPU, memory, and storage device, as
well as any other suitable devices, features, and/or components configured to permit
the vehicle controller 12 to control the vehicle features listed above, as well as any
other suitable vehicle features. The vehicle controller 12 can include any suitable

storage and/or memory device including instructions, which when performed by the
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vehicle controller 12 delegate the vehicle features to the wearable electronic device 22,
such as according to the methods described herein at reference numerals 110 (FIG. 2),
210 (FIG. 3), and 310 (FIG. 4), for example. The vehicle controller 12 may be or
include original equipment, or may may be or include an after-market product, such as
an after-market stereo for example, which may include a Bluetooth low energy
controller and at least a portion of the vehicle HMI 14.

The vehicle HMI 14 can include any suitable device(s) configured to allow a user to
input commands to the vehicle controller 12. For example, the vehicle HMI 14 can
include a touch screen, joystick, one or more dials, one or more buttons, and/or one or
more levers, such as at a dashboard of the vehicle. The vehicle HMI 14 can also be
configured to display status information generated by the vehicle controller 12, such as
the vehicle features that have been delegated to the wearable electronic device 22, the
operational status of the vehicle climate control system, the status of the vehicle com-
munication system, etc.

The vehicle transmitter/receiver 16 can be any suitable transmitter/receiver
configured to transmit/receive data between the vehicle controller 12 and one or more
of the PEPS key fob 18, the primary smart device 20, and the wearable electronic
device 22. For example, the vehicle transmitter/receiver 16 can wirelessly transmit and
receive data in any suitable manner, such as through Bluetooth low-energy con-
nectivity, WiFi, and/or NFC.

The PEPS key fob 18 can be any suitable key fob configured with passive entry/
passive start capabilities. For example, the PEPS key fob 18 can be any key fob de-
tectable by the vehicle controller 12 when the PEPS key fob 18 is within a prede-
termined distance from the vehicle. Upon detection of the PEPS key fob 18, the vehicle
controller 12 is configured to permit the vehicle to be unlocked without insertion of a
physical key. Thus, when a person in possession of the PEPS key fob 18 approaches
the vehicle and, for example, presses a button on an exterior of the vehicle, the vehicle
will unlock. When the vehicle controller 12 detects the PEPS key fob 18 as being
within the vehicle, the vehicle controller 12 will permit the vehicle to be started, which
with an internal combustion engine vehicle includes starting the engine. When the
vehicle controller 12 is unable to detect the PEPS key fob 18 within the predetermined
distance from the vehicle, the vehicle controller 12 will maintain the vehicle in a
locked state.

The primary smart device 20 can be any suitable smart device, such as a smart phone,
tablet computer, laptop computer, or any other device configured to communicate with
the vehicle controller 12 by way of the vehicle transmitter/receiver 16, as well as
wirelessly communicate with the wearable electronic device 22 in any suitable manner,

such as by using Bluetooth low-energy connectivity. The primary smart device 20 can
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include any suitable controller, including any suitable processor, as well as any suitable
memory and storage device configured to store instructions for delegating vehicle
features to the wearable electronic device 22, such as according to the methods
described herein at reference numerals 110, 210, and 310. For example, the primary
smart device can be an Apple iPhone, any suitable device configured to run the
Android operating system, or any other suitable portable smart device operating any
suitable mobile operating system.

The primary smart device 20 can be configured with PEPS functionality such that the
primary smart device 20 operates in the same manner as the PEPS key fob 18, thus
eliminating the need for one to carry the PEPS key fob 18 in addition to the primary
smart device 20. The primary smart device 20 is further configured to delegate vehicle
features under control of the vehicle controller 12 to the wearable electronic device 22
in any suitable manner. For example, an operator of the primary smart device can
select, using the operating system thereof, at least the features identified above for
delegation to the wearable electronic device 22. For example, the primary smart device
20 can include an application listing the vehicle features available to delegate to the
wearable electronic device 22, and a user can select one or more of the vehicle features
for delegation to the wearable electronic device 22 so that the wearable electronic
device 22 can be used to operate the delegated vehicle features.

The wearable electronic device 22 can be any suitable wearable electronic device,
such as a smart watch, smart glasses, an activity monitor (such as a Fit Bit for
example) or a wearable electronic device incorporated into jewelry, such as an earring
or necklace. The wearable electronic device 22 can thus be a secondary smart device or
merely a monitor that does not possess significant data processing capabilities. The
wearable electronic device 22 can include any suitable transmitter, and optionally a
receiver, configured for communication with the primary smart device 20 and/or the
vehicle controller 12 by way of the vehicle transmitter/receiver 16. For example, the
wearable electronic device 22 can include a Bluetooth low-energy transmitter/receiver,
WiFi communication, and/or NFC communication.

The wearable electronic device 22 can include one or more input devices, such as
buttons and/or a touch screen, configured to accept inputs from a user thereof for
operating features delegated to the wearable electronic device 22. Furthermore, the
wearable electronic device 22 can include an accelerometer or any other suitable
motion detector configured to detect motions of the wearer of the wearable electronic
device corresponding to inputs for operating vehicle features delegated to the wearable
electronic device 22. For example, if climate control functionality is delegated to the
wearable electronic device 22, rotation of the user’s hand in a clockwise direction may

represent a command to increase the temperature of the vehicle passenger cabin.
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Conversely, rotation of the user’s hand in a counterclockwise direction may represent a
command to decrease the temperature. With respect to entertainment system func-
tionality delegated to the wearable electronic device 22, rotation of the wearer’s hand
in a clockwise direction may be a command to change the radio to a higher channel
setting, and rotation of the user’s hand in a counterclockwise direction may be a
command to change the channel to a lower channel setting. Any other suitable hand
gestures for operating any of the delegated vehicle features may be used as well, such
as palm down and clockwise to palm up, and then counterclockwise to palm down,
which can represent any suitable command. Another suitable hand gesture includes
hand shaking.

With continued reference to FIG. 1, and additional reference to FIG. 2, an exemplary
method for delegating control of one or more vehicle features to the wearable
electronic device 22 is generally illustrated at reference numeral 110. With initial
reference to block 112, the wearable electronic device 22 is paired with the primary
smart device 20 and/or the vehicle controller 12. The wearable electronic device 22 can
be paired in any suitable manner, such as by transmitting any suitable device ID of the
wearable electronic device 22, such as the MAC address for example, to the primary
smart device 20 and/or the vehicle controller 12 and storage of the device ID at the
primary smart device 20 and/or the vehicle controller 12 for future recognition of the
wearable electronic device 22 by, and future connection to, the primary smart device
20 and/or the vehicle controller 12.

At block 114, the wearable electronic device 22 is recognized and selected by the
primary smart device 20 and/or the vehicle controller 12 either automatically or by a
user, and wirelessly connected thereto in any suitable manner, such as with a Bluetooth
low-energy connection. At block 116, a user can select one or more vehicle features
and delegate the one or more vehicle features to the wearable electronic device 22
using the primary smart device 20, the vehicle controller 12 by way of the vehicle HMI
14, and/or the wearable electronic device 22. For example, the primary smart device 20
and/or the vehicle controller 12 can execute any suitable application configured to
perform the method 110, as well as the methods 210 and 310 described herein. Thus
using the primary smart device 20 and/or the vehicle controller 12 (by way of the
vehicle HMI 14) the user can select and delegate one or more of the vehicle features to
the wearable electronic device 22 in any suitable manner. For example, the delegation
may be performed such that the wearable electronic device 22 does not know which
vehicle feature has been delegated to it, or in some applications whether it has been
delegated any feature at all. This is because the delegated feature is associated with the
device ID at the vehicle controller 12 and/or at the primary smart device 20, thus

eliminating the need to transmit detailed data regarding the delegated feature to the
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wearable electronic device 22. This will advantageously reduce the need for storage
and processing power at the wearable electronic device 22, thus allowing the wearable
electronic device 22 to be a simple activity monitor, for example, or any other
wearable device with limited storage and processing capabilities.

Furthermore, using the primary smart device 20 or the vehicle controller 12, the
features can be readily de-delegated from the wearable electronic device 22 by disas-
sociating the device ID of the wearable electronic device with a previously delegated
feature. Therefore, if the wearable electronic device 22 is lost or stolen, or the owner of
the vehicle decides he or she no longer wants the person in possession of the wearable
electronic device 22 to have access to the delegated feature, for example, the delegated
feature can be easily de-delegated even if access to the wearable electronic device 22 is
not available. Because delegation of features is based on recognition of the wearable
electronic device’s device 1D, no sensitive information is transmitted to the wearable
electronic device 22, such as electronic key information that can be used to open the
vehicle and which once transferred to the wearable electronic device 22 cannot be
revoked without access to the wearable electronic device 22. Using the primary smart
device 20 or the vehicle HMI 14, at block 118 the user can set an expiration time for
the delegated feature. Thus upon expiration of the set time, the wearable electronic
device 22 will no longer be operable to control the delegated vehicle feature.

At block 120, the vehicle features delegated to the wearable electronic device 22 can
be operated in any suitable manner using the wearable electronic device 22. If the
wearable electronic device 22 is worn on the user’s arm, for example, the user can use
hand gestures. For example, if the vehicle feature delegated is control of the vehicle
climate control system, after making any suitable initiation gesture, such as holding his
or hand in a raised position for a set period of time, the user can raise the temperature
by rotating his or her hand in a clockwise direction. The user can decrease the tem-
perature by rotating his or her hand in a counterclockwise direction. If the delegated
feature is operation of the vehicle communication system, the user may answer an
incoming call by raising his or her hand to his or her ear. When the delegated feature is
the ability to the lock and/or unlock the vehicle doors, the user may lock the doors by
raising or rotating his or her hand clockwise, and unlock the doors by lowering or
rotating his or her hand counterclockwise. When the delegated feature is starting the
vehicle, the user may start the vehicle by moving his or her hand in a circular motion.
The delegated vehicle feature can also be operated by pressing one or more buttons or
a touch panel of the wearable electronic device.

Furthermore, the mere presence of the wearable electronic device 22 within a prede-
termined distance from the vehicle may constitute the command, which in such a con-

figuration would constitute a passive command, if the wearable electronic device 22
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was previously paired. In other words, detection of a previously paired wearable
electronic device 22 within the predetermined range of the vehicle by the vehicle
controller 12 would result in the vehicle controller 12 performing a function based on
the delegated feature. For example, if the delegated feature was vehicle lock/unlock,
the passive command would be to unlock the doors when the wearable electronic
device 22 is within the predetermined distance and lock the doors when the wearable
electronic device 22 is outside of the predetermined distance. With reference to block
122, if an expiration time for control of the delegated feature has been set, the user’s
ability to control the feature using the wearable electronic device 22 will be terminated
upon expiration of the previously set time.

With continued reference to FIG. 1 and additional reference to FIG. 3, an additional
method according to the present disclosures for delegating control of vehicle features
to the wearable electronic device 22 is generally illustrated at reference numeral 210.
With reference to block 212, the primary smart device 20 having PEPS functionality is
paired with the wearable electronic device 22 so that the wearable electronic device 22
is recognized by the primary smart device 20, such as by storing a device ID of the
wearable electronic device 22 at the primary smart device 20 for connection
therebetween. At block 214, the wearable electronic device 22 is selected using the
primary smart device 20, and the wearable electronic device 22 and the primary smart
device 20 are wirelessly connected in any suitable manner, such as with a Bluetooth
low-energy connection.

At block 216, the primary smart device 20 is used to delegate control of the vehicle
door lock/unlock feature to the wearable electronic device 22. This feature can be
delegated in any suitable manner, such as by using an application running on the
primary smart device 20 based on instructions stored on the primary smart device 20.
At block 218, the user can use the primary smart device 20 to set an expiration time for
operation of the delegated feature using the wearable electronic device 22.

At block 220, when the primary smart device 20 is identified as being within the
vehicle and the wearable electronic device 22 is identified as being outside of a prede-
termined distance from the vehicle by the vehicle controller 12, the vehicle controller
12 will deactivate and/or ignore the PEPS functionality of the primary smart device 20,
which would typically inhibit locking the vehicle when the PEPS enabled primary
smart device 20 is within the vehicle, and activate a security lockdown mode of the
vehicle in which the vehicle is locked and cannot be opened as long as the wearable
electronic device 22 is outside of the predetermined distance from the vehicle. Thus
advantageously, a user can lock his or her primary smart device 20 within the vehicle
while performing an activity away from the vehicle, such as riding a bicycle, and not

be encumbered by having to carry his or her primary smart device 20.
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With reference to block 222, when the vehicle controller 12 determines that the
wearable electronic device 22 has returned to within the predetermined distance from
the vehicle, such as when the user returns to the vehicle after his or her bike ride, and
the vehicle controller 12 identifies the device ID of the wearable electronic device 22
as a previously paired device, the vehicle controller 12 will deactivate the vehicle
lockdown mode. As a result, at block 224 the user will be able to unlock the vehicle
doors by, for example, pressing a button on the vehicle doors, or inputting an unlock
command using the wearable electronic device 22 in any suitable manner, such as by
pressing a button on the wearable electronic device 22 or using any suitable hand
gesture. At block 226, if an expiration time for delegation of the vehicle feature to the
wearable electronic device 22 has been set, the primary smart device 20 and/or the
vehicle controller 12 will de-delegate the vehicle door lock/unlock feature at the set ex-
piration time.

With reference to FIG. 4, an additional method for delegating control of one or more
vehicle features to the wearable electronic device 22 is generally illustrated at
reference numeral 310. With initial reference to block 312, the wearable electronic
device 22 is paired with the vehicle controller 12, such that the vehicle controller 12
stores a device ID of the wearable electronic device 22 for future recognition of the
wearable electronic device 22. At block 314, the wearable electronic device 22 can be
selected for connection of the vehicle controller 12 using the vehicle HMI 14. The
wearable electronic device 22 can be connected to the vehicle controller 12 in any
suitable manner, such as by a Bluetooth low-energy connection.

With reference to block 316, using the vehicle HMI 14 a user can instruct the vehicle
controller 12 to delegate the vehicle door lock/unlock feature to the wearable electronic
device 22. At block 318, the user can use the vehicle HMI 14 to input an expiration
time to the vehicle controller 12 for terminating delegation of the vehicle door lock/
unlock feature. At block 320, the vehicle controller 12 deactivates and/or ignores the
PEPS functionality of the PEPS key fob 18, which would typically inhibit locking the
vehicle when the PEPS key fob 18 is within the vehicle, activates the vehicle security
lockdown mode when the vehicle controller 12 detects that the PEPS key fob 18 is
inside of the vehicle, and the wearable electronic device 22 is outside of a prede-
termined distance from the vehicle.

With reference to block 322, the vehicle controller 12 deactivates the vehicle
lockdown mode when it detects that the wearable electronic device 22 is returned to
within the predetermined distance from the vehicle, such as by recognizing the device
ID of the wearable electronic device 22. At block 324, the vehicle controller 12
unlocks the vehicle doors, lift gate, and/or trunk in response to a user command input

to the wearable electronic device 22 in any suitable manner, such as by using any
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suitable hand gesture or pressing a button or display screen on the wearable electronic
device 22. At block 326, if an expiration time was previously set, the vehicle controller
will de-delegate operation of the vehicle door lock/unlock feature from the wearable
electronic device 22 at the expiration time.

The foregoing description of the embodiments has been provided for purposes of il-
lustration and description. It is not intended to be exhaustive or to limit the disclosure.
Individual elements or features of a particular embodiment are generally not limited to
that particular embodiment, but, where applicable, are interchangeable and can be used
in a selected embodiment, even if not specifically shown or described. The same may
also be varied in many ways. Such variations are not to be regarded as a departure
from the disclosure, and all such modifications are intended to be included within the
scope of the disclosure.

Example embodiments are provided so that this disclosure will be thorough, and will
fully convey the scope to those who are skilled in the art. Numerous specific details are
set forth such as examples of specific components, devices, and methods, to provide a
thorough understanding of embodiments of the present disclosure. It will be apparent
to those skilled in the art that specific details need not be employed, that example em-
bodiments may be embodied in many different forms and that neither should be
construed to limit the scope of the disclosure. In some example embodiments, known
processes, known device structures, and known technologies are not described in
detail.

The terminology used is for the purpose of describing particular example em-

"

bodiments only and is not intended to be limiting. The singular forms "a,” "an," and

"the" may be intended to include the plural forms as well, unless the context clearly

"o "ocer

indicates otherwise. The terms "comprises," "comprising,” “including,” and “having,”
are inclusive and therefore specify the presence of stated features, integers, steps, op-
erations, elements, and/or components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, elements, components, and/or
groups thereof. The method steps, processes, and operations described herein are not to
be construed as necessarily requiring their performance in the particular order
discussed or illustrated, unless specifically identified as an order of performance. It is

also to be understood that additional or alternative steps may be employed.

1" o<e "

When an element or layer is referred to as being "on," “engaged to,” "connected to,"
or "coupled to" another element or layer, it may be directly on, engaged, connected or
coupled to the other element or layer, or intervening elements or layers may be present.
In contrast, when an element is referred to as being "directly on," “directly engaged
to,” "directly connected to," or "directly coupled to" another element or layer, there

may be no intervening elements or layers present. Other words used to describe the re-
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lationship between elements should be interpreted in a like fashion (e.g., “between”

9 <o

versus “directly between,” “adjacent” versus “directly adjacent,” etc.). As used herein,
the term "and/or" includes any and all combinations of one or more of the associated
listed items.

Although the terms first, second, third, etc. may be used to describe various elements,
components, regions, layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms. These terms may be only
used to distinguish one element, component, region, layer or section from another

99 <e

region, layer or section. Terms such as “first,” “second,” and other numerical terms
when used herein do not imply a sequence or order unless clearly indicated by the
context. Thus, a first element, component, region, layer or section discussed below
could be termed a second element, component, region, layer or section without
departing from the disclosures of the example embodiments.

9 <o

Spatially relative terms, such as “inner,” “outer,” "beneath," "below," "lower,"

"o

"above," "upper," and the like, may be used for ease of description to describe one
element or feature's relationship to another element(s) or feature(s) as illustrated in the
figures. Spatially relative terms may be intended to encompass different orientations of
the device in use or operation in addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements described as "below" or
"beneath"” other elements or features would then be oriented "above" the other
elements or features. Thus, the example term "below" can encompass both an ori-
entation of above and below. The device may be otherwise oriented (rotated 90 degrees
or at other orientations) and the spatially relative descriptors used herein interpreted ac-
cordingly.

It is noted that a method (also referred to as a flowchart or a processing) in the
present application includes multiple blocks (also referred to as steps or sections).
Further, each block can be divided into several sub-blocks while several blocls can be
combined into a single block.

While the embodiments, the configurations, and the modes according to the present
disclosure have been described with reference to embodiments thereof, it is to be un-
derstood that the disclosure is not limited to the embodiments and constructions. The
present disclosure is intended to cover various modification and equivalent ar-
rangements. In addition, while the various combinations and configurations, other
combinations and configurations, including more, less or only a single element, are

also within the spirit and scope of the present disclosure.
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Claims

A method for delegating control of a vehicle feature to a wearable
electronic device comprising:

wireless pairing the wearable electronic device to at least one of a smart
device or a vehicle controller onboard a vehicle;

delegating control of the vehicle feature to the wearable electronic
device using at least one of the smart device or the vehicle controller
such that a wearer of the wearable electronic device can control the
vehicle feature using the wearable electronic device; and

operating the vehicle feature based on commands generated by the user
using the wearable electronic device.

The method according to claim 1, wherein:

the smart device is a smart phone.

The method according to claim 1, wherein:

the wearable electronic device is a smart watch, an activity monitor,
smart glasses, or included with jewelry.

The method according to claim 1, wherein:

the vehicle feature includes at least one of the following:

locking and unlocking the vehicle;

turning the vehicle on and off;

operating an entertainment system of the vehicle;

operating a communication system of the vehicle;

operating a climate control system of the vehicle; or

operating a navigation system of the vehicle.

The method according to claim 1, further comprising:

setting a start time and an end time of the delegated control of the
vehicle feature; and

terminating the delegated control of the vehicle feature at the end time.
The method according to claim 1, further comprising:

providing the smart device with vehicle passive entry passive start
functionality.

The method according to claim 1, further comprising:

delegating control of the vehicle feature to the wearable electronic
device using Bluetooth communication between the smart device and
the wearable electronic device.

The method according to claim 1, further comprising:

delegating control of the vehicle feature to the wearable electronic
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[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]
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device using Bluetooth communication between a transmitter of the
vehicle and the wearable electronic device.

The method according to claim 1, wherein:

delegating control of the vehicle feature includes delegating vehicle
passive entry passive start functionality to the wearable electronic
device,

the method further comprising:

locking the vehicle when the smart device is within the vehicle and the
wearable electronic device is located outside of a predetermined
distance away from the vehicle;

maintaining the vehicle in a locked state while the smart device is
within the vehicle and the wearable electronic device is located outside
of the predetermined distance away from the vehicle; and

permitting the vehicle to be unlocked when the smart device is within
the vehicle and the wearable electronic device is moved from outside of
the predetermined distance to within the predetermined distance.

The method according to claim 1, wherein:

delegating control of the vehicle feature includes delegating vehicle
passive entry passive start functionality to the wearable electronic
device,

the method further comprising:

locking the vehicle when a passive entry passive start key fob is within
the vehicle and the wearable electronic device is located outside of a
predetermined distance away from the vehicle;

maintaining the vehicle in a locked state while the passive entry passive
start key fob is within the vehicle and the wearable electronic device is
located outside of the predetermined distance away from the vehicle;
and

permitting the vehicle to be unlocked when the passive entry passive
start key fob is within the vehicle and the wearable electronic device is
moved from outside of the predetermined distance away from the
vehicle to within the predetermined distance.

The method according to claim 1, wherein:

the vehicle feature is operated based on gesture commands generated
by the user using the wearable device.

A method for delegating control of a vehicle feature to a wearable
electronic device comprising:

wireless pairing the wearable electronic device to at least one of a smart
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[Claim 18]

[Claim 19]
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device or a vehicle controller onboard a vehicle;

delegating control of a passive entry passive start feature to the
wearable electronic device using at least one of the smart device or the
vehicle controller;

locking the vehicle and maintaining the vehicle in a locked state when
at least one of a passive entry passive start key fob or the smart device
are within the vehicle and the wearable electronic device is outside of a
predetermined distance from the vehicle; and

permitting the vehicle to be unlocked when the wearable electronic
device is moved back within the predetermined distance from the
vehicle.

The method according to claim 12, further comprising:

unlocking the vehicle in response to a command received from the
wearable electronic device when the wearable electronic device is
moved back within the predetermined distance from the vehicle.

The method according to claim 12, further comprising:

de-delegating control of the passive entry passive start feature after ex-
piration of a predetermined period of time.

A system for delegating control of a vehicle feature to a wearable
electronic device comprising:

a controller including a processor and a storage device having in-
structions that when executed delegate control of the vehicle feature to
the wearable electronic device such that a wearer of the wearable
electronic device can control the vehicle feature using the wearable
electronic device.

The system according to claim 15, wherein:

the controller is a smart phone controller.

The system according to claim 15, wherein:

the controller is an onboard vehicle controller.

The system according to claim 15, wherein:

the vehicle feature includes at least one of the following:

locking and unlocking the vehicle;

turning the vehicle on and off;

operating an entertainment system of the vehicle;

operating a communication system of the vehicle;

operating a climate control system of the vehicle; and

operating a navigation system of the vehicle.

The system according to claim 15, wherein:
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the controller is configured to maintain the vehicle in a locked state
when the wearable electronic device is outside of a predetermined
distance from the vehicle and at least one of a passive entry passive
start key fob and a smart device are within the vehicle.

[Claim 20] The system according to claim 19, wherein:
the controller is configured to permit the vehicle to be unlocked when
the wearable electronic device is returned to within the predetermined
distance from the vehicle and the at least one of the passive entry

passive start key fob and the smart device are within the vehicle.
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[Fig. 3]
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