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(54) METHOD AND SYSTEM FOR AUTOMATICALLY ACTIVATING A CLOSING ELEMENT OF A

CLOSABLE OPENING OF A VEHICLE

(57) A method for automatically activating a closing
element of a closable opening of a vehicle, comprising
the following steps:

- detecting whether a person with aremote-control device
for a vehicle approaches the vehicle within a predeter-
mined perimeter (31,42);

- if a person with a remote-control device for the vehicle
approaches the vehicle within a predetermined perime-
ter, capturing image data of the person and verifying

whether the person is an authorized user of the vehicle
based on at least one biometrical feature within the cap-
tured image data (32,43);

- if the person is an authorized user of the vehicle, cap-
turing a gesture performed by the authorized user and
automatically activating a closing element of a closeable
opening of the vehicle based on the captured gesture
(33).
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Description

[0001] The present invention relates to a method and
a system for automatically activating a closing element
of a closable opening of a vehicle and, in particular, to
an improved method and systems for automatically ac-
tivating a closing element of a closable opening of a ve-
hicle based on captured image data.

[0002] Driver assistance systems for vehicles are
known and have been optimized for various applications
within the last years. Typically, the driver assistance sys-
tems employ several vehicle environment sensors such
as cameras. Further, remote opening systems, such as
smart key systems are known. In a smart key system, a
wearable electronic transmitter device functions as an
electronic key and is used to replace a traditional vehicle
key. The electronic key device provides a function of au-
tomatically opening and closing of a door and/or tailgate
of a vehicle when a user is in close proximity to the ve-
hicle. Therein, the user can for example press a button
of the wearable device to control the doors and/or the
tailgate. In other examples, the opening and closing func-
tions are fully automated without the user having to op-
erate the wearable device. For example, systems are
known, wherein a sensor is placed under a tailgate of a
vehicle and detects leg movement of a user, and wherein
the tailgate is activated, respectively opened, based on
the detected leg movement.

[0003] US 2011/0248820 A1 discloses a device for au-
tomatically locking and/or unlocking at least one opena-
ble panel of a motor vehicle, which comprises a remote-
opening system with a central processing unit designed
to be installed inside the vehicle, and a portable identifi-
cation element, wherein the central processing unit is
capable of authenticating by radiofrequency the portable
identification element. The device further comprises a
means for the remote optical recognition of a predeter-
mined movement of part of the body for locking and/or
unlocking said openable panel or panels in front of which
the movement has been executed in the event of positive
recognition ofthe movement. The central processing unit
further comprises activation means for activating the re-
mote optical recognition means when the portable iden-
tification element is located within a predefined perimeter
around the vehicle.

[0004] Itis an object of the presentinvention to provide
animproved method forautomatically activating a closing
element of a closable opening of a vehicle.

[0005] According to one embodiment of the invention,
a method for automatically activating a closing element
of a closable opening of a vehicle is provided, which com-
prises the following steps: At first it is detected whether
a person with a remote-control device for a vehicle ap-
proaches the vehicle within a predetermined perimeter.
Then, if a person with a remote-control device for the
vehicle approaches the vehicle within a predetermined
perimeter, image data of the person is captured and it is
verified whether the person is an authorized user of the
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vehicle based on at least one biometrical feature within
the captured image data. Further, if the person is an au-
thorized user of the vehicle, a gesture performed by the
authorized user is captured and a closing element of a
closeable opening of the vehicle is automatically activat-
ed based on the captured gesture.

[0006] Thereby, animproved method for automatically
activating a closing element of a closable opening of a
vehicle is provided. As it is detected, whether a person
with a remote-control device for a vehicle approaches
the vehicle within a predetermined perimeter and, if a
person with a remote-control device for the vehicle ap-
proaches the vehicle within a predetermined perimeter,
further image data of the person is captured , wherein it
is verified whether the person is an authorized user of
the vehicle based on atleast one biometrical feature with-
in the captured image data, a method is provided which
is more intelligent to authenticate an authorized user than
common methods for automatically activating a closing
element of a closable opening of a vehicle. In particular,
as a remote-control device can be stolen, authentication
of a user that is only based on the detection of a remote-
control device within a predetermined perimeter around
the vehicle is not secure and can be misappropriated.
On the other hand, an authorized user might have no
permission to use the vehicle at a specific time or have
no intention to use the vehicle at a specific time, for ex-
ample only intends to pass by the vehicle at that time,
wherefore authentication of an authorized user based
only on verifying the user based on captured image data
might lead to false interpretations and, therefore, to false
activations of the closing element. Therefore, a robust
authentication of an authorized user based on remote-
control device information and the user’s biometrics is
provided. Further, as the closing element is activated
based on gesture input, the closing element can easily
be activated even if the user carries heavy luggage and,
therefore, the method is easy to use.

[0007] Therein, the step of automatically activating the
closing element of the closeable opening of the vehicle
can comprise automatically opening or closing the open-
ing of the vehicle. Therefore, a method is provided with
which an authorized person can open or close a vehicle
opening, for example a driver door and/or a tailgate of
the vehicle, based on gesture input. This is particularly
advantageous in the event that the user carries heavy
luggage or in the event of chronic or temporary voice or
speech impediments.

[0008] Further, the step of detecting whether a person
with a remote-control device for the vehicle approaches
the vehicle within a predetermined perimeter can com-
prise determining whether an engine of the vehicle is in
an on-state or an off-state, wherein the image data is
only captured if a person with a remote-control device
for the vehicle approaches the vehicle within a predeter-
mined perimeter and if the engine of the vehicle is in an
off-state. Therefore, a safety and security level of an ac-
tivation of the closing element can be further enhanced.
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[0009] According to one embodiment, the step of ver-
ifying whether the person is an authorized user of the
vehicle based on at least one biometrical feature within
the captured digital image data comprises detecting at
least one facial feature of the person within the captured
image data, comparing the at least one facial feature to
a database comprising stored facial features that are pre-
defined for authorized users of the vehicle, and verifying
that the person is an authorized user of the vehicle if the
atleast one facial feature matches one of the stored facial
features. In particular, when an image of a face of a per-
son carrying a remote-control device of the vehicle, hav-
ing a set of unique biometric features, is captured in the
field of view of an optical sensor, for example a camera
mounted to the vehicle, the set of unique biometric fea-
tures of the captured image are compared to a database
comprising predefined biometric information for one or
more persons that are authorized to use the vehicle, in
particular stored facial features that are predefined for
authorized users of the vehicle. Thereby, it can implicitly
and intelligently identified whether the detected face be-
longs to an authorized user and, therefore, verified
whether the respective person is an authorized user of
the vehicle. Further, face-recognition systems for vehi-
cles are known and, therefore, the method can easily be
implemented. Further, when a face-recognition system
is already installed in the vehicle, the weight and produc-
tion costs for implementing the method can be reduced
and an optimum use of the installation space of the ve-
hicle is possible. That the biometric feature is atleastone
facial feature should merely be understood as an exam-
ple, however. Thus, other biometric features, forexample
the size of a person could be used to verify whether the
person is an authorized user of the vehicle, too.

[0010] The gesture performed by the authorized user
can comprise at least one of a facial expression of the
authorized user, a movement of a part of the body of the
authorized user, or a voice command. Thus, an explicit
command comprising one of a facial expression of the
authorized user, a movement of a part of the body of the
authorized user, or a voice command can be detected
and further processed, in order to determine which clos-
ing element of the vehicle should be activated and how
it should be activated. Therein, especially if the gesture
input comprises afacial expression of the authorized user
or a voice command, activating the closing element from
a fair distance to avoid collision of the closing element
with the user can easily implemented, as there is no need
for the user to stand close to the vehicle and, in particular,
close to the closing element, so that it is less likely that
a part of the closing element, for example a driver door
or a tailgate, hits a part of the body of the user during
activation. Further, the method works in arobust way and
the closing element can be activated independently of
the vehicle position, for example a parking position of the
vehicle, as the position of a gesture sensor for capturing
a facial expression of the authorized user, a movement
of a part of the body of the authorized user, or a voice
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command, is not restricted to a certain position, such as
under a tailgate of the vehicle.

[0011] According to one embodiment, the step of au-
tomatically activating the closing member of the closea-
ble opening of the vehicle based on the captured gesture
comprises comparing the captured gesture to a database
comprising predefined associations between gestures
and activation commands for the closing element, deter-
mining a desired activation command for the closing el-
ement based on the comparison, and automatically ac-
tivating the closing element based on the desired activa-
tion command. For example, merely two easy to distin-
guish facial expressions can be used to automatically
open or close the vehicle opening. For example, the ve-
hicle opening can be opened, if the user opens his mouth,
or closed, if the user smiles. Further, known face-recog-
nition systems for vehicles can be used to detect a facial
expression of the authorized user and, therefore, the
method can easily be implemented. Therein, the already
captured image data can be utilized by the face-recog-
nition system, in order to identify the gesture and, there-
fore, the desired activation command. Further, when a
face-recognition system is already installed in the vehi-
cle, the weight and production costs for implementing the
method can be reduced and an optimum use of the in-
stallation space of the vehicle is possible.

[0012] According to another embodiment of the inven-
tion, acomputer program productis provided, which com-
prises code tangibly embodied thereon that when exe-
cuted on a processor, causes the processor to perform
a method as described above.

[0013] Thereby, a computer program product having
code of an improved method for automatically activating
a closing element of a closable opening of a vehicle em-
bodied thereon is provided. Therein, as it is detected,
whether a person with a remote-control device for a ve-
hicle approaches the vehicle within a predetermined pe-
rimeter and, if a person with a remote-control device for
the vehicle approaches the vehicle within a predeter-
mined perimeter, further image data of the person is cap-
tured and itis verified whether the person is an authorized
user of the vehicle based on at least one biometrical fea-
ture within the captured image data, the method is more
intelligent to authenticate an authorized user than com-
mon methods for automatically activating a closing ele-
ment of a closable opening of a vehicle. In particular, as
a remote-control device can be stolen, authentication of
a user that is only based on the detection of a remote-
control device within a predetermined perimeter around
the vehicle is not secure and can be misappropriated.
On the other hand, an authorized user might have no
permission to use the vehicle at a specific time or have
no intention to use the vehicle at a specific time, for ex-
ample only intends to pass by the vehicle at that time,
wherefore authentication of an authorized user based
only on verifying the user based on captured image data
might lead to false interpretations and, therefore, to false
activations of the closing element. Therefore, a robust
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authentication of an authorized user based on remote-
control device information and the user’s biometrics is
provided. Further, as, according to the method, the clos-
ing elementis activated based on gesture input, the clos-
ing element can easily be activated even if the user car-
ries heavy luggage and, therefore, the method is easy to
use.

[0014] Accordingto a further embodiment of the inven-
tion, a system for automatically activating a closing ele-
ment of a closeable opening of a vehicle is provided,
which comprises a remote opening system comprising a
detector for detecting whether a person with a remote-
control device for a vehicle approaches the vehicle within
a predetermined perimeter. The system further compris-
es an optical system, wherein the optical system com-
prises an optical sensor for capturing image data of the
person and means to activate the optical sensor if a per-
son with a remote-control device for the vehicle ap-
proaches the vehicle within a predetermined perimeter.
Further, the system comprises a verification unit for ver-
ifying whether the person is an authorized user of the
vehicle based on at least one biometrical feature within
the captured image data, and a gesture system, wherein
the gesture system comprises a gesture sensor for cap-
turing a gesture performed by the authorized user and
means to activate the gesture sensor if the person is an
authorized user of the vehicle. There is further a control
unit for determining a desired activation command for the
closing element based on the captured gesture, and an
activation unit for activating the closing element based
on the desired activation command.

[0015] Thereby, an improved system for automatically
activating a closing element of a closable opening of a
vehicle is provided. Therein, as the remote opening sys-
tem detects, whether a person with a remote-control de-
vice for a vehicle approaches the vehicle within a prede-
termined perimeter and, if a person with a remote-control
device for the vehicle approaches the vehicle within a
predetermined perimeter, further image data of the per-
son is captured by the optical sensor and the verification
unit verifies whether the person is an authorized user of
the vehicle based on atleast one biometrical feature with-
in the image data captured by the optical sensor, the
system is more intelligent to authenticate an authorized
user compared to common systems for automatically ac-
tivating a closing element of a closable opening of a ve-
hicle. In particular, as a remote-control device can be
stolen, authentication of a user that is only based on the
detection of a remote-control device within a predeter-
mined perimeter around the vehicle is not secure and
can be misappropriated. On the other hand, an author-
ized user might have no permission to use the vehicle at
a specific time or have no intention to use the vehicle at
a specific time, for example only intends to pass by the
vehicle at that time, wherefore authentication of an au-
thorized user based only on verifying the user based on
captured image data might lead to false interpretations
and, therefore, to false activations of the closing element.
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Therefore, a robust authentication of an authorized user
based on remote-control device information and the us-
er's biometrics is provided. Further, as the activation unit
activates the closing elementbased on gesture input cap-
tured by the gesture sensor, the closing element can eas-
ily be activated even if the user carries heavy luggage
and, therefore, the system is easy to use. Further, as the
optical sensor is only activated if it has been detected
that a person with a remote-control device approaches
the vehicle within a predetermined parameter, and as the
gesture sensor is only activated if the person is an au-
thorized user of the vehicle, the energy consumption of
the system and the automatic activation of the closing
element can be significantly reduced.

[0016] Therein, the desired activation command can
be a command to open the closeable opening of the ve-
hicle or acommand to close the closeable opening of the
vehicle. Therefore, a system is provided with which an
authorized person can open or close a vehicle opening,
for example a driver door and/or a tailgate of the vehicle,
based on gesture input. This is particularly advantageous
in the event that the user carries heavy luggage or in the
event of chronic or temporary voice or speech impedi-
ments.

[0017] According to one embodiment, the system fur-
ther comprises an engine control unit for determining
whether an engine of the vehicle is in an on-state or an
off state, wherein the means to activate the optical sensor
is configured to only activate the optical sensor, if a per-
son with a remote-control device for the vehicle ap-
proaches the vehicle within a predetermined perimeter
and if the engine of the vehicle is in an off-state. There-
fore, a safety and security level of an activation of the
closing element can be further enhanced.

[0018] Further, the verification unit can comprise a de-
tecting means for detecting at least one facial feature of
the person within the captured image data, a first storage
unit for storing a first database comprising stored facial
features that are predefined for authorized users, and a
first comparison unit for verifying that the person is an
authorized user of the vehicle if the at least one facial
feature matches one of the stored facial features. In par-
ticular, when an image of a face of a person carrying a
remote-control device of the vehicle, having a set of
unique biometric features, is captured in the field of view
of the optical sensor, for example a camera mounted to
the vehicle, the set of unique biometric features of the
captured image are compared to a database comprising
predefined biometric information for one or more persons
that are authorized to use the vehicle, in particular stored
facial features that are predefined for authorized users
of the vehicle. Thereby, it can implicitly and intelligently
be identified whether the detected face belongs to an
authorized user and, therefore, verified whether the re-
spective person is an authorized user of the vehicle. Fur-
ther, face-recognition systems for vehicles are known
and, therefore, the verification unit can easily be imple-
mented using known systems. Further, when a face-rec-
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ognition system is already installed in the vehicle, the
weightand production costs forimplementing the method
can be reduced and an optimum use of the installation
space of the vehicle is possible. That the biometric fea-
ture is at least one facial feature should merely be un-
derstood as an example, however. Thus, other biometric
features, for example the size of a person could be used
to verify whether the person is an authorized user of the
vehicle within the verification unit, too.

[0019] The gesture performed by the authorized user
can comprise at least one of a facial expression of the
authorized user, a movement of a part of the body of the
authorized user, or a voice command. Thus, an explicit
command comprising one of a facial expression of the
authorized user, a movement of a part of the body of the
authorized user, or a voice command can be detected
and further processed, in order to determine which clos-
ing element of the vehicle should be activated and how
it should be activated. Therein, especially if the gesture
input comprises afacial expression of the authorized user
or a voice command, activating the closing element from
a fair distance to avoid collision of the closing element
with the user can easily implemented, as there is no need
for the user to stand close to the vehicle and, in particular,
close to the closing element, so that it is less likely that
a part of the closing element, for example a driver door
or a tailgate, hits a part of body of the user during acti-
vation. Further, the activation of the closing element can
be accomplished in arobust way and the closing element
can be activated independently of the vehicle position,
for example a parking position of the vehicle, as the po-
sition of a gesture sensorfor capturing afacial expression
of the authorized user, a movement of a part of the body
of the authorized user, or a voice command, is not re-
stricted to a certain position, such as a tailgate of the
vehicle.

[0020] According to one embodiment, the control unit
comprises a second storage unit for storing a second
database comprising predefined associations between
gestures and activation commands for the closing ele-
ment, a second comparison unit for comparing the cap-
tured gesture to the entries of the database, and a de-
termining unit for determining a desired activation com-
mand for the closing element based on the comparison
in the second comparison unit. For example, merely two
easy to distinguish facial expressions can be used to au-
tomatically open or close the vehicle opening. For exam-
ple, the vehicle opening can be opened, if the user opens
his mouth, or closed, if the user smiles. Further, known
face-recognition systems for vehicles can be used to de-
tect afacial expression of the authorized user and, there-
fore, the control unit can easily be implemented by known
systems. Further, when a face-recognition system is al-
ready installed in the vehicle, the weight and production
costs for implementing the control unit and, therefore,
the system can be reduced and an optimum use of the
installation space of the vehicle is possible.

[0021] Therein, the optical sensor and/or the gesture
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sensor can be a camera mounted to the vehicle. Therein,
the camera can be mounted to the vehicle in close prox-
imity to the closeable opening of the vehicle. Further a
single camera can be utilized to provide the functions of
the optical sensor and the gesture sensor. As a plurality
of camera-based driver assistance systems for vehicles
are known, for example driver assistance systems for
preventing collision with an object or a pedestrian, a ve-
hicle surround view system, or a rear-view camera sys-
tem, the cameras of these systems can be used to cap-
ture image data and/or a gesture performed by the au-
thorized user and, therefore, the system can easily be
implemented by known systems. Further, as these cam-
eras are already installed in the vehicle, the weight and
production costs for implementing the system can be re-
duced and an optimum use of the installation space of
the vehicle is possible. That the optical sensor and/or the
gesture sensor is a camera should merely be understood
as an example, however. Thus, the optical sensor and/or
the gesture sensor can be for example an infrared sensor
or a three-dimensional laser scanner, too.

[0022] Further, the closing element can comprise a tail-
gate or a vehicle door, for example a driver door. A com-
mon vehicle has various mechanisms that can be auto-
matically activated for providing access to the vehicle,
such as a tailgate or a vehicle door. Therefore, a system
is provided with which an authorized person can open or
close a vehicle opening, for example a driver door and/or
a tailgate of the vehicle, and, therefore, can be provided
with access to the vehicle, which is particularly advanta-
geous in the event that the user carries heavy luggage
or in the event of chronic or temporary voice or speech
impediments.

[0023] According to still another embodiment of the in-
vention, a vehicle is provided, which comprises a system
for automatically activating a closing element of a close-
able opening of a vehicle as described above.

[0024] Thereby, a vehicle with an improved system for
automatically activating a closing element of a closable
opening of the vehicle is provided.

[0025] The invention is now described in more detail
with reference to the accompanied drawings, wherein in
the drawings:

Fig. 1 illustrates a schematic block diagram of a ve-
hicle which comprises a system for automatically ac-
tivating a closing element of a closeable opening of
the vehicle, according to embodiments of the inven-
tion.

Fig. 2 illustrates a flowchart of a method for control-
ling a closeable opening of the vehicle, according to
a first embodiment.

Fig. 3 illustrates a flowchart of a method for control-
ling a closeable opening of the vehicle, according to
a second embodiment.
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[0026] Fig. 1 illustrates a schematic block diagram of
avehicle 1, which comprises a system 2 for automatically
activating a closing element 3 of a closeable opening 4
of the vehicle 1 according to embodiments of the inven-
tion.

[0027] Driver assistance systems for vehicles are
known and have been optimized for various applications
within the last years. Typically, the driver assistance sys-
tems employ several vehicle environment sensors such
as cameras. Further, remote opening systems, such as
smart key systems are known. In a smart key system, a
wearable electronic transmitter device functions as an
electronic key and is used to replace a traditional vehicle
key. The electronic key device provides a function of au-
tomatically opening and closing of a door and/or tailgate
of a vehicle when a user is in close proximity to the ve-
hicle. In other examples, the opening and closing func-
tions are fully automated without the owner having to
operate the wearable device. For example, systems are
known, wherein a sensor is placed under a tailgate of a
vehicle and detects leg movement of a user, and wherein
the tailgate is activated, respectively opened, based on
the detected leg movement.

[0028] According to the embodiments shown in Fig. 1,
the vehicle 1 comprises a system for automatically acti-
vating a closing element 3 of a closeable opening 4 of
the vehicle 1, wherein the system 2 comprises a remote
opening system 5 with a detector 6 for detecting whether
a person with a remote-control device 7 for the vehicle 1
approaches the vehicle 1 within a predetermined param-
eter.

[0029] The shown system 2 further comprises an op-
tical system 8 with an optical sensor 9 for capturing image
data of the person an means 10 to activate the optical
sensor if a person with a remote-control device 7 for the
vehicle 1 approaches the vehicle 1 within a predeter-
mined parameter. The system 2 further comprises a ver-
ification unit 11 for verifying whether the person is an
authorized user of the vehicle 1 based on at least one
biometrical feature within the captured image data.
[0030] Asshownin Fig. 1, the system further compris-
es a gesture system 12 with a gesture sensor 13 for cap-
turing a gesture performed by the authorized user and
means 14 to activate the gesture sensor 13 if the person
is an authorized user of the vehicle 1. Also shown are a
control unit 15 for determining a desired activation com-
mand for the closing element 3 based on the captured
gesture and an activation unit 16 for activating the closing
element 3 based on the desired activation command.
[0031] Thereby, an improved system 2 for automati-
cally activating a closing element 3 of a closable opening
4 of the vehicle 1 is provided, which is more intelligent to
authenticate an authorized user compared to common
systems for automatically activating a closing element of
a closable opening of a vehicle. Further, as the activation
unit 16 activates the closing element 3 based on gesture
input captured by the gesture sensor, the closing element
3 can easily be activated even if the user carries heavy
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luggage and, therefore, the system 2 is easy to use. Fur-
ther, as the optical sensor 9 is only activated if it has been
detected that a person with a remote-control device 7
approaches the vehicle 1 within a predetermined param-
eter, and as the gesture sensor 13 is only activated if the
person is an authorized user of the vehicle 1, the energy
consumption of the system 2 can be significantly re-
duced.

[0032] Therein, according to the embodiments of Fig.
1, the desired activation command is a command to open
the closeable opening of the vehicle 1 or a command to
close the closeable opening of the vehicle 1.

[0033] According to the embodiments shown in Fig. 1,
the remote-control device 7 is a smart key 17, which can
unlock doors or a tailgate of the vehicle 1 based on wire-
less communications with the detector 6 of the remote
opening system 5. In particular, the smart key 17 com-
prises means for radio frequency communication with
the detector 6, if the smart key 17 is within a predeter-
mined parameter around the vehicle 1. Herein, the pre-
determined perimeter is defined by the coverage of this
radio frequency communication and, therefore, the geo-
graphic area where the remote-control device 7 can com-
municate with the detector, which in turn depends on the
signal strength.

[0034] The shown system 2 further comprises an en-
gine control unit 18 for detecting an operation state of an
engine 19 of the vehicle 1, in particular for determining
whether the engine 19 is in an on-state and, therefore,
operating, or whether the engine 19 is in an off-state and,
therefore, not operating. Therein, the means 10 to acti-
vate the optical sensor 9 is configured to only activate
the optical sensor 9 if a person with a remote-control
device 7 approaches the vehicle 1 within a predetermined
perimeter and if the engine 19 of the vehicle 1 is in an
off-state.

[0035] Asshownin Fig. 1, the verification unit 11 com-
prises a detecting means 20 for detecting at least one
facial feature of the person within the captured image
data, a first storage unit 21 for storing a first database
comprising stored facial features that are predefined for
authorized users, and a first comparison unit 22 for ver-
ifying that the person is an authorized user of the vehicle
1 if the at least one facial feature matches one of the
stored facial features. Thereby, it can implicitly and intel-
ligently be identified whether the detected face belongs
to an authorized user and, therefore, verified whether the
respective person is an authorized user of the vehicle.
That the biometric feature is at least one facial feature
should merely be understood as an example, however.
Thus, other biometric features, for example the size of a
person could be used to verify whether the person is an
authorized user of the vehicle within the verification unit,
too.

[0036] Further, it should be noted that the first data-
base can be created through an enrollment process,
which involves compiling biometric information about
each authorized user and saving the information in the



11 EP 3 349 191 A1 12

first database, and which can be supervised by a master
user who has rights to authorize others to enroll. The
master user may initially be a seller of the vehicle 1 and
can thereafter be changed to the purchaser of the vehicle
1.

[0037] According to the embodiments shown in Fig.1,
the gesture performed by the authorized user comprises
at least one facial expression of the authorized user.
However, the gesture performed by the authorized user
can be a movement of a part of the body of the authorized
user, or a voice command, too. Therein, as shown in Fig.
1, the control unit 15 comprises a second storage unit 23
for storing a second database comprising predefined as-
sociations between gestures and activation commands
for the closing element 3, a second comparison unit 24
for comparing the captured gesture to the entries of the
database, and a determining unit 25 for determining a
desired activation command for the closing element 3
based on the comparison in the second comparison unit
24,

[0038] According to the embodiments shown in Fig. 1,
the control unit 15 is a facial recognition system or engine
26 configured to provide identification of the facial ex-
pression of the authorized user and, based on the iden-
tified facial expression of the user, a desired activation
command for the closing element 3. Further, it should be
noted that also the second database can be created
through an enrollment process, which involves compiling
predefined associations between gestures and activation
commands for the closing element 3. Further, in other
embodiments, when the the gesture performed by the
authorized user comprises a voice command, the control
unit can be a speech recognition engine or comprise an
additional speech recognition engine.

[0039] The optical sensor 9 and the gesture sensor 13
are both cameras 27 mounted to the vehicle. As a plurality
of camera-based driver assistance systems for vehicles
are known, for example driver assistance systems for
preventing collision with an object or a pedestrian, a ve-
hicle surround view system, or a rear-view camera sys-
tem, the cameras of these systems can be used to cap-
ture image data and/or a gesture performed by the au-
thorized user and, therefore, the system can easily be
implemented by known systems.

[0040] Further, the closing element 3 comprises a tail-
gate 28. However, the closing element can comprise
closing elements of other closeable vehicle openings,
such as a vehicle door, for example a driver door, too.
Further, it should be noted that the system 2 is not re-
stricted to control only one closing element of the vehicle
and can be utilized to control a plurality of closing ele-
ments, too. Therein, for example the gesture performed
by the authorized user may be used determine which
closing element of the vehicle should be activated and
how it should be activated.

[0041] Fig. 2 illustrates a flowchart of a method 30 for
controlling a closeable opening of the vehicle, according
to a first embodiment.
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[0042] In step 31, itis detected whether a person with
aremote-control device for a vehicle approaches the ve-
hicle within a predetermined perimeter. Herein, the pre-
determined perimeter is defined by the coverage of the
radio frequency communication between the remote-
control device and a corresponding detector of a remote
opening system of the vehicle, and, therefore, by the ge-
ographic area where the remote-control device 7 can
communicate with the detector, which in turn depends
on the signal strength.

[0043] If it is determined in step 31, that there is no
person with a remote-control device for a vehicle ap-
proaching the vehicle within a predetermined perimeter,
step 31 is repeated. On the other hand, if it is determined
in step 31, that a person with a remote-control device for
a vehicle approaches the vehicle within a predetermined
perimeter, the method 30 continues with step 32.
[0044] Instep 32, image data of the person is captured
and it is verified whether the person is an authorized user
of the vehicle based on at least one biometrical feature
within the captured image data.

[0045] Ifitis determined in step 32, that the person is
not an authorized user of the vehicle, the method returns
to step 31. On the other hand, if it is determined in step
32, that the person is an authorized user of the vehicle,
the method 30 continues with step 33.

[0046] In step 33, a gesture performed by the author-
ized user is captured and a closing element of a closeable
opening of the vehicle is automatically activated based
on the captured gesture.

[0047] Fig. 3 illustrates a flowchart of a method 40 for
controlling a closeable opening of the vehicle, according
to a second embodiment.

[0048] Therein, in step 41, itis determined whether an
engine of the vehicle is in an on-state and, therefore,
operated, or whether the engine of the vehicle is in an
off-state and, therefore, not operated.

[0049] Ifitis determined in step 41, that the engine of
the vehicle is in an off-state, the method 40 is terminated.
On the other hand, if it is determined in step 41, that the
engine of the vehicle is in an on-state, the method 40
continues with step 42.

[0050] Instep 42, itis detected whether a person with
aremote-control device for a vehicle approaches the ve-
hicle within a predetermined perimeter.

[0051] If it is determined in step 42, that there is no
person with a remote-control device for a vehicle ap-
proaching the vehicle within a predetermined perimeter,
the method 40 returns to start and, therefore, to step 41.
On the other hand, if it is determined in step 41, that a
person with a remote-control device for a vehicle ap-
proaches the vehicle within a predetermined perimeter,
the method 40 continues with step 43.

[0052] Instep43,image data of the person is captured
and it is verified whether the personis an authorized user
of the vehicle based on at least one biometrical feature
within the captured image data, wherein the verification
whether the person is an authorized user of the vehicle
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based on at least one biometrical feature within the cap-
tured image data comprises detecting at least one facial
feature of the person within the captured image data and
comparing the at least one facial feature to a database
comprising stored facial features that are predefined for
authorized users of the vehicle and verifying that the per-
son is an authorized user of the vehicle if the at least one
facial feature matches one of the stored facial features.
[0053] If it is determined in step 43, that the at least
one facial feature does not match one of the stored facial
features, the method 40 returns to start and, therefore,
to step 41. On the other hand, if it is determined in step
43, that the at least one facial feature matches one of the
stored facial features, the method 40 continues with step
44,

[0054] In step 44, itis determined, whether the author-
ized user performs a gesture, wherein the gesture is a
facial expression of the authorized user.

[0055] I[fitis determined in step 44, that the authorized
user does not perform a gesture, the method 40 returns
to start and, therefore, to step 41. On the other hand, if
it is determined in step 44, that the authorized user per-
forms a gesture, the method 40 continues with step 45.
[0056] In step 45, the captured gesture is compared to
a database comprising predefined associations between
gestures and activation commands for the closing ele-
ment and a desired activation command for the closing
element is based on the comparison.

[0057] Therein, according to the embodiment shown
in Fig. 3, if is determined that the user opens his mouth,
this gestureis associated to acommand to open a tailgate
of the vehicle and the tailgate is correspondingly opened
in step 46.

[0058] Further, if it is determined that the user smiles,
this gesture is associated to a command to close the
tailgate of the vehicle and the tailgate is correspondingly
closed in step 47.

Claims

1. A method for automatically activating a closing ele-
ment of a closable opening of a vehicle, comprising
the following steps:

- detecting whether a person with a remote-con-
trol device for a vehicle approaches the vehicle
within a predetermined perimeter (31,42);

- if a person with a remote-control device for the
vehicle approaches the vehicle within a prede-
termined perimeter, capturing image data of the
person and verifying whether the person is an
authorized user of the vehicle based on at least
one biometrical feature within the captured im-
age data (32,43);

- if the person is an authorized user of the vehi-
cle, capturing a gesture performed by the au-
thorized user and automatically activating a
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closing element of a closeable opening of the
vehicle based on the captured gesture (33).

The method according to claim 1, wherein the step
of automatically activating the closing element of the
closeable opening of the vehicle comprises automat-
ically opening or closing the closeable opening of
the vehicle.

The method according to claim 1 or 2, wherein the
step of detecting whether a person with a remote-
control device for the vehicle approaches the vehicle
within a predetermined perimeter (31,42) comprises
determining whether an engine of the vehicle is in
an on-state or an off-state (41), and wherein the im-
age data is only captured if a person with a remote-
control device for the vehicle approaches the vehicle
within a predetermined perimeter and if the engine
of the vehicle is in an off-state.

The method according to one of claims 1 to 3, where-
in the step of verifying whether the person is an au-
thorized user of the vehicle based on at least one
biometrical feature within the captured image data
(32,43) comprises detecting at least one facial fea-
ture of the person within the captured image data
and comparing the at least one facial feature to a
database comprising stored facial features that are
predefined for authorized users of the vehicle and
verifying that the person is an authorized user of the
vehicle if the at least one facial feature matches one
of the stored facial features.

The method according to one of claims 1 to 4, where-
inthe gesture performed by the authorized user com-
prises at least one of a facial expression of the au-
thorized user, a movement of a part of the body of
the authorized user, or a voice command.

The method according to one of claims 1 to 5, where-
in the step of automatically activating the closing el-
ement of the closeable opening of the vehicle based
on the captured gesture (33) comprises comparing
the captured gesture to a database comprising pre-
defined associations between gestures and activa-
tion commands for the closing element, determining
a desired activation command for the closing ele-
ment based on the comparison and automatically
activating the closing element based on the desired
activation command.

A computer program product, comprising code tan-
gibly embodied thereon that when executed on a
processor, causes the processor to perform the
method (30,40) of one of claims 1 to 6.

A system for automatically activating a closing ele-
ment (3) of a closeable opening (4) of a vehicle (1)
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comprising:

a remote opening system (5) comprising a de-
tector (6) for detecting whether a person with a
remote-control device (7) for a vehicle (1) ap-
proaches the vehicle (1) within a predetermined
perimeter;

an optical system (8), comprising an optical sen-
sor (9) for capturing image data of the person
and means (10) to activate the optical sensor
(9) if a person with a remote-control device (7)
for the vehicle (1) approaches the vehicle (1)
within a predetermined perimeter;

a verification unit (11) for verifying whether the
person is an authorized user of the vehicle (1)
based on at least one biometrical feature within
the captured image data;

a gesture system (12), comprising a gesture
sensor (13) for capturing a gesture performed
by the authorized user and means (14) to acti-
vate the gesture sensor (13) if the person is an
authorized user of the vehicle (1);

a control unit (15) for determining a desired ac-
tivation command for the closing element (3)
based on the captured gesture; and

an activation unit (16) for activating the closing
element (3) based on the desired activation
command.

The system according to claim 8, wherein the desired
activation commandis acommand to open the close-
able opening (4) of the vehicle (1) or a command to
close the closeable opening (4) of the vehicle (1).

The system according to claim 8 or 9, wherein the
system (2) further comprises an engine control
unit(18) for determining whether an engine (19) of
the vehicle (1) isin an on-state or an off state, wherein
the means (10) to activate the optical sensor (9) is
configured to only activate the optical sensor (9), if
a person with a remote-control device (7) for the ve-
hicle approaches the vehicle within a predetermined
perimeter and if the engine (19) of the vehicle (1) is
in an off-state.

The system according to one of claims 8 to 10,
wherein the verification unit (11) comprises a detect-
ing means (20) for detecting at least one facial fea-
ture of the person within the captured image data, a
first storage unit (21) for storing a first database com-
prising stored facial features that are predefined for
authorized users, and a first comparison unit (22) for
verifying that the person is an authorized user of the
vehicle if the at least one facial feature matches one
of the stored facial features.

The system according to one of claims 8 to 11,
wherein the gesture performed by the authorized us-
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13.

14.

15.

er comprises at least one of a facial expression of
the authorized user, a movement of a part of the
body of the authorized user, or a voice command.

The system according to one of claims 8 to 12,
wherein the control unit (15) comprises a second
storage unit (23) for storing a second database com-
prising predefined associations between gestures
and activation commands for the closing element, a
second comparison unit (24) for comparing the cap-
tured gesture to the entries of the database, and a
determining unit (25) for determining a desired acti-
vation command for the closing element based on
the comparison in the second comparison unit.

The system according to one of claims 8 to 13,
wherein the optical sensor (9) and/or the gesture
sensor (23) is a camera (27) mounted to the vehicle

(1.

The system according to one of claims 8 to 14,
wherein the closing element (3) comprises a tailgate
(28) or a vehicle door.
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