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(57) ABSTRACT

The invention disclosure relates to a control system for a
motor-displaceable cargo compartment device of a motor
vehicle, wherein the cargo compartment device comprises a
motor-displaceable closure element, wherein an operator
occurrence sensor is provided, wherein a control arrange-
ment monitors the operator occurrence sensor to determine
whether a predetermined operator occurrence exists and,
upon detection of such a predetermined operator occurrence,
displaces the cargo compartment device with the aid of a
motor, wherein the control arrangement displaces the clo-
sure element in the opening direction with the aid of a motor
upon detection of a primary operator occurrence via the
operator occurrence sensor. Further the cargo compartment
device comprises at least one motor-displaceable cargo
compartment component and the control arrangement dis-
places at least one such cargo compartment component with
the aid of a motor upon detection, via the operator occur-
rence sensor, of a secondary operator occurrence following
the primary operator occurrence.
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CONTROL SYSTEM FOR A
MOTOR-DISPLACEABLE CARGO
COMPARTMENT DEVICE OF A MOTOR
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a national stage application
under 35 U.S.C. 371 of International Patent Application
Serial No. PCT/EP2016/067358, entitled “Steuersystem Fur
Eine Motorisch Verstellbare Laderaumvorrichtung Eines
Kraftfahrzeugs,” filed Jul. 21, 2016, which claims priority
from German Patent Application No. DE 102015 112 589.7,
filed Jul. 31, 2015, the disclosure of which is incorporated
herein by reference.

FIELD OF THE TECHNOLOGY

[0002] The disclosure relates to a control system for a
motor-displaceable cargo compartment device of a motor
vehicle, a motor vehicle comprising such a control system,
and a method for the control of a motor-displaceable cargo
compartment device of a motor vehicle.

BACKGROUND

[0003] The actuation of a closure element of a motor
vehicle by means of the contactless detection of operating
occurrences has been implemented to an increasing extent in
middle-class and luxury-class vehicles in recent years. In
this case, special significance is attributed to the operating
situation in which the operator of the motor vehicle does not
have a free hand in order to actuate an electronic vehicle key
or the like. This is the case, for example, when the operator
would like to load a bulky object into the motor vehicle.
[0004] In the known control system (DE 10 2013 114 883
Al), on which the disclosure is based, the contactless
detection of an operating occurrence is provided in the form
of an operator movement cycle, namely a foot movement of
the operator. For this purpose, a capacitively measuring
distance sensor is situated in the bumper of the motor vehicle
and is suitably monitored by a control arrangement. Upon
detection of the operating occurrence, the tailgate of the
cargo compartment device located there is displaced in the
opening direction by a motor. It is therefore possible for the
operator to open and, optionally, close the tailgate without
the use of his/her hands.

[0005] In the known control system, only one part of the
cargo compartment device, namely the tailgate, is designed
to be displaceable with the aid of a motor. Other components
of the cargo compartment device, for example a cargo
compartment floor, a rear seat bench, a through-load open-
ing, or the like, are regularly manually displaceable.

[0006] The increase in operator comfort achievable by
way of the hands-free operation of the known control system
meets its limits in situations in which particularly bulky
objects must be transported, wherein the cargo compartment
must be expanded in order to load such particularly bulky
objects. In this case, manual interventions are regularly
required, in particular in order to fold over the backrest of a
rear seat row, or the like. The user cannot avoid setting down
the bulky object to be loaded in order to expand the cargo
compartment. This, in turn, is associated with a reduction in
operator comfort.
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SUMMARY

[0007] A problem addressed by the disclosure is that of
designing and refining the known control system in such a
way that its operator comfort is increased.

[0008] The aforementioned problem is solved in the case
of a control system according to the disclosure.

[0009] A consideration is that the control system, in itself,
which is used for actuating the closure system can also be
utilized for expanding the cargo compartment with the aid of
a motor, provided the cargo compartment comprises at least
one suitably motor-displaceable cargo compartment compo-
nent such as a motor-displaceable seat arrangement or the
like.

[0010] Therefore, it is initially provided that the cargo
compartment device is equipped with at least one motor-
displaceable cargo compartment component such as an
above-described seat arrangement. It is also provided that
the control arrangement displaces at least one such cargo
compartment component with the aid of a motor upon
detection, via the operator-occurrence sensor, of a secondary
operator occurrence following the primary operator occur-
rence. In this case, the primary operator occurrence is the
operator occurrence, by way of which the actuation of the
closure element can be triggered.

[0011] The solution according to the disclosure can not
only be implemented at low cost, it also results in a
substantial increase in operator comfort, since the operator
has the option to not only actuate the closure element by
means of predetermined operator movement cycles, but also,
in particular, to expand the cargo compartment.

[0012] In various embodiments, misactivations can be
easily ruled out in that secondary operator occurrences,
which are far removed from the primary operator occurrence
with respect to time, are hidden. In various embodiments,
any impending collisions with objects and/or vehicle occu-
pants can be effectively avoided.

[0013] Insome embodiments, the displaceable cargo com-
partment component is a seat arrangement, wherein different
components of the cargo compartment are displaceable with
the aid of a motor, depending on the application. A simple
expansion of the cargo compartment can therefore be
achieved in most motor vehicles.

[0014] In principle, the displacement of the cargo com-
partment component according to the disclosure can also be
utilized for simplifying the loading process, as will be
explained further below. In some embodiments, the dis-
placement of the cargo compartment component is carried
out, however, in such a way that the cargo compartment is
expanded in the manner described above.

[0015] According to some variants which can be particu-
larly easy to implement and simultaneously intuitive to
operate, the operator movement cycle of the primary opera-
tor occurrence and of the secondary operator occurrence are
defined to be identical to each other.

[0016] The operator movement cycle can be any possible
movement cycle. A foot movement as described herein has
proven effective for a hands-free operation, in particular.
[0017] A high degree of flexibility can be achieved with
some embodiments, in that different variants of the second-
ary operator occurrence are defined, which result in different
variants of the displacement of the relevant cargo compart-
ment component. As a result, left and right backrest sections
of a seat arrangement, for example, can be displaced in a
targeted manner via the secondary operator occurrence.
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[0018] According to yet another embodiment, a motor
vehicle is disclosed, which includes a motor-displaceable
cargo compartment device and a control system according to
the disclosure, which is assigned to the cargo compartment
device.

[0019] In some cases the operator comfort for the motor
vehicle is increased overall with very little additional outlay,
in that, in addition to the contactless actuation of the closure
element, in particular the tailgate, the cargo compartment
device can also be displaced with the aid of a motor, in
particular in order to expand the cargo compartment of the
motor vehicle. Moreover, reference is made to all comments
related to the control system according to the disclosure.
[0020] According to various embodiments, a method for
the control of a motor-displaceable cargo compartment
device of a motor vehicle is described.

[0021] According to the further teaching, at least one
aforementioned cargo compartment component is displaced
with the aid of a motor upon the detection of a secondary
operator occurrence following the primary operator occur-
rence. The advantages are also reflected here in an increase
in operator comfort, which can be implemented with little
outlay. Moreover, reference is made to the comments related
to the mode of operation of the control system according to
the disclosure.

[0022] An embodiment provides a control system for a
motor-displaceable cargo compartment device of a motor
vehicle, wherein the cargo compartment device comprises a
motor-displaceable closure element, wherein an operator
occurrence sensor, in particular a distance sensor, is pro-
vided for the contactless detection of operator occurrences in
the form of operator occurrence cycles, wherein a control
arrangement monitors the operator occurrence sensor to
determine whether a predetermined operator occurrence
exists and, upon detection of such a predetermined operator
occurrence, displaces the cargo compartment device with
the aid of a motor, wherein the control arrangement dis-
places the closure element in the opening direction with the
aid of a motor upon detection of a primary operator occur-
rence via the operator occurrence sensor, wherein the cargo
compartment device comprises at least one motor-displace-
able cargo compartment component and the control arrange-
ment displaces at least one such cargo compartment com-
ponent with the aid of a motor upon detection, via the
operator occurrence sensor, of a secondary operator occur-
rence following the primary operator occurrence.

[0023] In various embodiments, wherein the control
arrangement displaces the cargo compartment component
upon detection of the secondary operator occurrence only
under the condition that the secondary operator occurrence
follows the primary operator occurrence within a predeter-
mined pause time.

[0024] In various embodiments, wherein the control
arrangement displaces the cargo compartment component
upon detection of the secondary operator occurrence in order
to avoid collisions only under the condition that a release
state has been detected by the control arrangement, such that
the detection of the release state can include a query of at
least one state sensor, further possibly that the detection of
the release state includes a query of a seat occupancy sensor
and/or a seat-belt lock sensor and/or an interior space
monitoring sensor.

[0025] In various embodiments, wherein the cargo com-
partment component, which is displaceable by means of the
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control arrangement, comprises a seat arrangement, in par-
ticular a seat row, including a seat part, in particular a seat
bench, and including a backrest, and that the seat arrange-
ment can be unlocked or moved, in entirety or in sections,
with the aid of a motor, and/or that the backrest of the seat
arrangement can be unlocked or moved, in entirety or in
sections, with the aid of a motor, and/or that the backrest
comprises a through-load opening which can be unlocked or
moved with the aid of a motor, and/or that the backrest
comprises at least one headrest which can be unlocked or
moved with the aid of a motor.

[0026] In various embodiments, wherein upon detection of
the secondary operator occurrence following the primary
operator occurrence, the control arrangement unlocks or
moves the seat arrangement, in entirety or in sections, with
the aid of a motor, and/or unlocks or moves the backrest of
the seat arrangement, in entirety or in sections, with the aid
of a motor, and/or unlocks or moves the through-load
opening with the aid of a motor, and/or unlocks or moves the
at least one headrest with the aid of a motor.

[0027] Invarious embodiments, wherein upon detection of
the secondary operator occurrence following the primary
operator occurrence, the control arrangement carries out the
displacement of the at least one cargo compartment com-
ponent in such a way that the cargo compartment is
expanded.

[0028] In various embodiments, wherein the cargo com-
partment component is a cargo compartment cover which
can be moved into an open position with the aid of a motor
and that, upon detection of the secondary operator occur-
rence following the primary operator occurrence, the control
arrangement extends the cargo compartment cover into the
open position, and/or that the cargo compartment compo-
nent is a cargo compartment floor which can be extended,
with the aid of a motor, out of a body opening assigned to
the closure element into a loading position and that, upon
detection of the secondary operator occurrence following the
primary operator occurrence, the control arrangement
extends the cargo compartment floor into the loading posi-
tion.

[0029] In various embodiments, wherein the operator
movement cycles of the primary operator occurrence and of
the secondary operator occurrence are defined differently
and can be distinguished from each other by means of the
control arrangement, or that the operator occurrence cycles
of the primary operator occurrence and of the secondary
operator occurrence are defined to be identical to each other.
[0030] In various embodiments, wherein the operator
movement cycle of the primary operator occurrence and/or
of the secondary operator occurrence are/is defined as a
movement of a body part, in particular of a foot, of the
operator, such that the operator movement cycle of the
primary operator occurrence and/or of the secondary opera-
tor occurrence can be defined as a to-and-fro movement of
the body part, in particular of a foot, of the operator.
[0031] In various embodiments, wherein the secondary
operator occurrence is defined in at least two variants and in
that the control arrangement carries out a different displace-
ment of the at least one cargo compartment component
depending on which variant of the secondary operator
occurrence has been detected.

[0032] In various embodiments, wherein the backrest of
the seat arrangement is divided and comprises a left backrest
section and a right backrest section, each of which can be
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displaced with the aid of a motor, and in that the control
arrangment moves the left backrest section or the right
backrest section depending on which variant of the second-
ary operator occurrence has been detected.

[0033] In various embodiments, wherein the operator
occurrence sensor, in particular the distance sensor, is
designed to measure distance longitudinally and trans-
versely to the longitudinal extension thereof, such as the
operator occurrence sensor, in the installed state, is situated
in or on a body component, in particular in or on a lower
cladding part, of the motor vehicle.

[0034] An embodiment provides for a motor vehicle com-
prising a motor-displaceable cargo compartment device and
comprising a control system assigned to the cargo compart-
ment device as described herein.

[0035] An embodiment provides for a method for the
control of a motor-displaceable cargo compartment device
of' a motor vehicle, wherein the cargo compartment device
comprises a motor-displaceable closure element, wherein an
operator occurrence sensor, in particular a distance sensor, is
provided for the contactless detection of operator occur-
rences in the form of operator occurrence cycles, wherein
the operator occurrence sensor is monitored in order to
determine whether a predetermined operator occurrence
exists and, upon detection of such a predetermined operator
occurrence, the cargo compartment device is displaced with
the aid of a motor, wherein the closure element is displaced
in the opening direction with the aid of a motor upon
detection of a primary operator occurrence, wherein the
cargo compartment device comprises at least one motor-
displaceable cargo compartment component and that at least
one such cargo compartment component is displaced with
the aid of a motor upon detection of a secondary operator
occurrence following the primary operator occurrence.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] Various embodiments are explained in greater
detail with reference to the drawings. In the drawings:
[0037] FIG. 1 shows the rear region of a motor vehicle
according to some embodiments, including a control system
according to some embodiments,

[0038] FIG. 2 shows the rear region of the motor vehicle
according to FIG. 1 a) after the detection of the primary
operator occurrence and b) after the detection of the sec-
ondary operator occurrence, and

[0039] FIG. 3 shows the rear region of the motor vehicle
according to FIG. 1 a) after detection of the secondary
operator occurrence in a second embodiment and b) after
detection of the secondary operator occurrence in a third
embodiment.

DETAILED DESCRIPTION

[0040] The control system 1 according to the disclosure is
used for controlling a motor-displaceable cargo compart-
ment device 2 of a motor vehicle 3. The cargo compartment
device 2 comprises a motor-displaceable closure element 4,
which is designed, in this case, as a tailgate, to which is
assigned a drive 4a for the motor-driven displacement
thereof.

[0041] The term “closure element” is to be broadly inter-
preted in the present case. It includes, for example, doors, in
particular sliding doors, gates, in particular aforementioned
tailgates, hatches, engine hoods, or the like, of a motor
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vehicle. All comments related to a tailgate apply similarly
for all other types of closure elements.

[0042] The term “motor-driven displacement” is likewise
to be broadly interpreted in this case and includes any type
of displacement associated with the relevant component. It
includes, for example, both a motor-driven movement of the
component to be displaced, or a part thereof, as well as
merely a motor-driven release, in particular an unlocking of
the relevant component, and therefore a manual or spring-
assisted movement of the component is enabled.

[0043] An operator occurrence sensor 5 is provided for the
purpose of the contactless detection of operator occurrences
in the form of operator movement cycles; in this case, the
operator occurrence sensor is a distance sensor. The operator
occurrence sensor 5 can comprise a plurality of sensor
components, as will be explained further below.

[0044] In addition, a control arrangement 6 is provided,
which can be a component of a central vehicle controller. In
this case, the control arrangement 6 is a decentralized
control arrangement, however, which optionally communi-
cates with a central vehicle controller.

[0045] The control arrangement 6 monitors the operator
occurrence sensor 5 to determine whether a predetermined
operator occurrence exists. Upon detection of such a prede-
termined operator occurrence, the cargo compartment
device 2 is displaced with the aid of a motor in a likewise
predetermined way.

[0046] Specifically, upon detection of a primary operator
occurrence via the operator occurrence sensor 5, the control
arrangement 6 displaces the closure element 4 with the aid
of a motor in the opening direction, as shown in FIG. 2a.
[0047] It should be pointed out that a motor-driven dis-
placement of the closure element 4 in the closing direction
is also possible by way of the operator occurrence monitor-
ing. In principle, the closure element 4 is displaceable
between a closed position and an open position with the aid
of'a motor, wherein a displacement of the closure element 4
out of the closed position in the opening direction, in
particular into the open position, in response to the detection
of the primary operator occurrence, can be also carried out.
It is also conceivable that a motor-driven displacement of the
closure element 4 in the closing direction takes place in
response to the detection of a predetermined operator occur-
rence, which is of minor significance in the present case,
however.

[0048] It is essential that the cargo compartment device 2
comprises at least one motor-displaceable cargo compart-
ment component 7, wherein the control arrangement 6
displaces at least one such cargo compartment component 7
with the aid of a motor upon detection, via the operator
occurrence sensor 5, of a secondary operator occurrence
following the primary operator occurrence. This is shown in
a total of three exemplary embodiments in FIGS. 25, 34 and
3b. The displacement of the cargo compartment component
7 according to the disclosure can be utilized for expanding
the cargo compartment 3a of the motor vehicle 3, as will be
described below.

[0049] One necessary condition for the reaction, to the
primary operator occurrence and the secondary operator
occurrence taking place can consist in the presence of an
electronic vehicle key being detected, by the control
arrangement 6, in the proximity of the motor vehicle 3. The
control arrangement 6 can trigger a safety dialogue with the
electronic vehicle key in order to ascertain whether the
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particular electronic vehicle key and, therefore, the operator
carrying the electronic vehicle key, is authenticated for
opening the motor vehicle.

[0050] In order to avoid an unexpected reaction of the
control system 1 to an operator occurrence, it can be
provided that the control arrangement 6 displaces the cargo
compartment component 7 upon detection of the secondary
operator occurrence only under the condition that the sec-
ondary operator occurrence follows the primary operator
occurrence within a predetermined pause time. If the pre-
determined pause time has transpired, the secondary opera-
tor occurrence does not result in the displacement of the
cargo compartment component 7 assigned to this operator
occurrence. Optionally, it can be provided that the secondary
operator occurrence then merely triggers the motor-driven
closing of the closure element 4.

[0051] An automatic displacement of a cargo compart-
ment component 7 is associated, in principle, with a certain
risk of a collision with objects and/or vehicle occupants and,
therefore, with a risk of damage and/or injury. In order to
avoid this risk, it can be provided that the control arrange-
ment 6 displaces the cargo compartment component 7 upon
detection of the secondary operator occurrence in order to
avoid collisions only under the condition that a correspond-
ing release state has been detected by the control arrange-
ment 6. In particular, this detection of the release state
includes a query of at least one state sensor, which can
provide information regarding an impending collision. A
state sensor which is usually provided anyway in a modern
motor vehicle can be utilized in this case. In some embodi-
ments, the detection of the release state includes a query of
a seat occupancy sensor and/or a seat-belt lock sensor and/or
an interior space monitoring sensor. Provided the query of
the particular state sensor yields a possible impending
collision, the displacement of the particular cargo compart-
ment component 7 is not triggered by the control arrange-
ment 6. The control arrangement 6 then, in some embodi-
ments outputs a suitable, in particular acoustic, warning
signal.

[0052] Numerous implementation options are conceivable
for the cargo compartment component 7 which is displace-
able by means of the control arrangement 6. In the exem-
plary embodiment which is represented, the cargo compart-
ment component 7 comprises a seat arrangement 8 which
can be a seat row 9. The seat arrangement 8 comprises a seat
part 10 which, in this case, is a seat bench 11, as well as a
backrest 12. In this case, the seat arrangement 8, in entirety,
can be unlocked or moved with the aid of a motor. In both
cases, this is utilized for displacing the seat arrangement 8
along the vehicle longitudinal direction 13. This displace-
ability can also be limited, in principle, to only one part of
the seat arrangement 8. A motor-driven drive 14, which is
shown in FIG. 1, is provided for the motor-driven displace-
ment of the seat arrangement 8 in entirety. All the drives are
represented only in FIG. 1 in the present case for the sake of
clarity.

[0053] Alternatively or additionally, the backrest 12 of the
seat arrangement 8 can be unlocked or moved with the aid
of a motor in entirety or in sections. This relates, first and
foremost, to a folding-over of the backrest 12, as shown by
the transition from FIG. 2a to FIG. 25. For this purpose, the
seat arrangement 8 is equipped with a corresponding drive
15.
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[0054] Alternatively or additionally, the backrest 12 can
be equipped with a through-load opening 16 which can
likewise be unlocked or moved with the aid of a motor. The
through-load opening 16 can be a flap which, in the open
state, exposes an opening in the particular backrest 12. The
through-load opening 16 can be equipped with a suitable
drive 17, which is also shown in FIG. 1, for the motor-driven
displacement of the through-load opening.

[0055] Alternatively or additionally, the backrest 12 com-
prises at least one headrest 18 which can be unlocked or
moved with the aid of a motor. A drive 19 is assigned to the
headrest 18 for this purpose.

[0056] It should be pointed out that the aforementioned
drives 14, 15, 17-19 can be provided or not, depending on
the application. It is also conceivable that at least one of the
drives carries out two or more of the particular motor-driven
displacements.

[0057] A great many possibilities for the displacement,
according to the disclosure, of the seat arrangement 8 are
conceivable, which are described in the following with
reference to the drawing.

[0058] In some embodiments, the seat arrangement 8 is
unlocked or moved, in entirety or in sections, with the aid of
a motor upon detection of the secondary operator occurrence
following the primary operator occurrence. The unlocking
can make it possible for the seat arrangement 8 to be
manually displaceable along the vehicle longitudinal direc-
tion 13. In the case of the motor-driven unlocking, the object
to be loaded can be pushed into the cargo compartment 3a,
whereby the unlocked seat arrangement 8 is correspondingly
pushed.

[0059] In yet another embodiment, the motor-driven dis-
placement of the seat arrangement 8 is a motor-driven
displacement of the seat arrangement 8 in the vehicle
longitudinal direction 13, however, and therefore the cargo
compartment 3 expands automatically and without the need
for an action of force provided by an operator (FIG. 3a). The
motor-driven movement is advantageous, in particular, since
the extent of the movement, i.e., the longitudinal position of
the seat arrangement 8 along the vehicle longitudinal direc-
tion 13, can be predefined, i.e., set, by the control arrange-
ment 6.

[0060] Alternatively or additionally, it can be provided
that, upon detection of the secondary operator occurrence
following the primary operator occurrence, the control
arrangement 6 unlocks or moves the backrest 12 of the seat
arrangement 8, in entirety or in sections, with the aid of a
motor. The motor-driven unlocking makes it possible for the
unlocked backrest 12 to be manually folded over, and
therefore, in turn, an expansion of the cargo compartment 3a
results. In various embodiments, a motor-driven movement
of the backrest 12 is provided in this case, and therefore the
cargo compartment 3¢, in turn, automatically expands (FIG.
2b). The motor-driven movement, i.e., the motor-driven
folding-over in this case, is advantageous, in particular,
since the extent of the movement, i.e., the fold-over angle,
can be predefined by the control arrangement 6 as described
above.

[0061] During transport of elongate objects in particular, it
can be advantageous to unlock or move the through-load
opening 16 in the backrest 12 with the aid of a motor upon
detection of the secondary operator occurrence following the
primary operator occurrence. Similarly to the case of the
backrest 12, in this case, the through-load opening 16 can be
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manually folded over after the motor-driven unlocking, and
therefore the elongate object can be guided through the
backrest 12. In the case of the motor-driven movement of the
through-load opening 16, it is advantageous, in turn, that a
predetermined movement, in particular a predetermined
angular displacement, can be predefined by the control
arrangement 6 (FIG. 3b).

[0062] It can also be advantageous that the at least one
headrest 18 is unlocked or moved with the aid of a motor
upon detection of the secondary operator occurrence fol-
lowing the primary operator occurrence. In the case of the
motor-driven unlocking of the headrest 18, it can be the case
that the headrest 18, after having been unlocked, moves into
a park position in a spring-driven manner. It is also con-
ceivable that the headrest 18 can be manually moved after
the motor-driven unlocking. In this case, however, that the
headrest 18 is moved with the aid of a motor, and therefore,
in turn, the extent of the movement can be predefined by the
control arrangement 6 (FIG. 2b).

[0063] In some embodiments, upon detection of the sec-
ondary operator occurrence following the primary operator
occurrence, at least two subcomponents 8-12, 16, 18 of the
cargo compartment component 7 are displaced with the aid
of a motor. The motor-driven displacement of these sub-
components can take place simultaneously or sequentially,
wherein a time advantage results for the simultaneous dis-
placement. In some embodiments, upon detection of the
secondary operator occurrence following the primary opera-
tor occurrence, the movement of the backrest 12, in particu-
lar the folding-over of the backrest 12, as well as the
movement of the headrest 18, in particular the retraction of
the headrest 18, is triggered by the control arrangement 6.
This is apparent from the transition from FIG. 2a to FIG. 2b.
The additional movement of the headrest 18 ensures that,
when the backrest 12 is folded over, a collision with other
subcomponents located in the motor vehicle 3 does not
result. In addition, it can be provided that the seat arrange-
ment 8 is displaced, in entirety, with the aid of a motor, in
order to further enlarge the cargo compartment 3a.

[0064] As mentioned above, the motor-driven movement
of the subcomponents 8-12, 16, 18 is advantageous insofar
as the extent of the movement of the control arrangement 6
can be predefined. It is therefore also possible, for example,
to merely displace the seat arrangement 8 in such a way that
the cargo compartment 3a can be expanded, but the usability
of the seat arrangement 8 as a means for the vehicle
passengers to sit is retained. In this case, the motor-driven
displacement can include, for example, the displacement of
the seat arrangement 8, in entirety, in the vehicle longitudi-
nal direction 13 and a displacement of the backrest 12 into
approximately vertical positions.

[0065] If two or more seat rows 9 offset in the vehicle
longitudinal direction 13 are provided (not represented), the
control arrangement 6 displaces the seat row 9 which abuts
the cargo compartment 3a upon detection of the secondary
operator occurrence following the primary operator occur-
rence. In addition, it can also be provided that the further
seat row or all seat rows 9 are moved, in particular folded
over, with the aid of a motor upon detection of the secondary
operator occurrence.

[0066] In the exemplary embodiment which is repre-
sented, only one seat row 9 is provided, as mentioned above,
which is offset in the vehicle longitudinal direction 13 with
respect to the cargo compartment components 7a of a
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driver’s seat 20 and a passenger’s seat 21. In this case, it can
also be advantageous that the passenger’s seat 21 is dis-
placed, in entirety, in the vehicle longitudinal direction 13,
i.e., toward the front, and/or that the backrest 22 thereof is
unlocked or moved with the aid of a motor, in particular
being folded over, and/or that the headrest 23 thereof is
unlocked or moved with the aid of a motor, provided the
secondary operator occurrence following the primary opera-
tor occurrence has been detected by the control arrangement
6. The drives required therefor are not represented in FIG. 1
for the sake of clarity.

[0067] The cargo compartment component 7, which can
be displaced with the aid of a motor upon detection of the
secondary operator occurrence, can be a non-illustrated
cargo compartment cover which can be moved into an open
position with the aid of a motor. Upon detection of the
secondary operator occurrence following the primary opera-
tor occurrence, the control arrangement 6 can move the
cargo compartment cover into the open position, and there-
fore the accessibility of the cargo compartment 3a is
increased.

[0068] Instead of expanding the cargo compartment 3a,
the motor-driven displacement of the particular cargo com-
partment component 7 can also be used to improve the
loadability. In this case, the relevant cargo compartment
component 7 is a non-illustrated cargo compartment floor
which can be extended, with the aid of a motor, out of a body
opening 24 assigned to the closure element 4 into a loading
position, wherein, upon detection of the secondary operator
occurrence following the primary operator occurrence, the
control arrangement 6 extends the cargo compartment floor
into the loading position. The operator is then spared the
need to lift the object to be loaded, which may be heavy, in
one cantilevered movement into the cargo compartment 3a.
A corresponding increase in operator comfort also results in
this case.

[0069] It should also be pointed out that the cargo com-
partment component 7 which is adjustable with the aid of a
motor upon detection of the secondary operator occurrence
can also be other components, for example a sliding roof or
a panoramic roof, and therefore, upon detection of the
secondary operator occurrence following the primary opera-
tor occurrence, the loading of, in particular, long and
unwieldly objects is simplified.

[0070] In some embodiments, the operator movement
cycles of the primary operator occurrence and of the sec-
ondary operator occurrence are defined differently and can
be distinguished from each other by means of the control
arrangement 6. For example, the distinguishable operator
movement cycles can include different directions of move-
ment. Given that the operator occurrences can be differen-
tiated, misactivations can be reduced to a minimum.
[0071] Alternatively, it can also be provided, however, that
the operator movement cycles of the primary operator
occurrence and of the secondary operator occurrence are
defined to be identical to each other. For the operator, this
means that only one and the same operator movement cycle
must be repeated for the motor-driven displacement of the
particular cargo compartment component 7. This results in a
high level of operator comfort, since it is not required that
the operator “learn” several operator movement cycles.
[0072] The operator movement cycle of the primary
operator occurrence and/or of the secondary operator occur-
rence can be defined as a movement of a body part, in
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particular of a foot 25, of the operator. This is apparent in
FIGS. 2 and 3. In this case, the operator movement cycle of
the primary operator occurrence and/or of the secondary
operator occurrence are/is defined as a to-and-fro movement
of the body part, in particular of a foot 25, of the operator.
[0073] In this case, it must be taken into account that, in
the case of the particular foot movement, it is not necessarily
the foot 25 itself that must be detected by the operator
occurrence sensor 5. It suffices, in principle, to carry out a
corresponding detection of the entire leg of the operator.
[0074] The aforementioned to-and-fro movement can be
provided, in principle, as a so-called kick movement which
is carried out essentially transversely to the outer surface of
the vehicle. It can also be a so-called wiping movement,
however, which is carried out along the outer surface of the
vehicle. Other trajectories of the operator occurrence cycle
are conceivable. Examples thereof are circular movement
cycles, vertically extending movement cycles (stamping the
foot), or the like.

[0075] A particularly high level of flexibility in the opera-
tion of the control system 1 results due to the fact that the
secondary operator occurrence, in various embodiments, is
defined in at least two variants, wherein the control arrange-
ment 6 carries out a different displacement of the at least one
cargo compartment component 7 depending on which vari-
ant of the secondary operator occurrence has been detected.
[0076] The aforementioned definition of the secondary
operator occurrence in at least two variants can be applied
particularly advantageously to a seat arrangement 8, the
backrest 12 of which is divided and comprises a left backrest
section and a right backrest section, wherein the backrest
sections can each be displaced with the aid of a motor. In this
case, the control arrangement 6 moves according to which
variant of the secondary operator occurrence has been
detected, i.e., the left backrest section or the right backrest
section.

[0077] According to yet another embodiment, the afore-
mentioned actuation of the backrest sections results particu-
larly intuitively in that the first variant of the secondary
operator occurrence is defined as a wiping movement to the
left and the second variant of the secondary operator occur-
rence is defined as a wiping movement to the right, with
respect to the vehicle longitudinal direction 13 in each case.
[0078] The detection of the first variant of the secondary
operator occurrence then results in the motor-driven move-
ment, in particular the folding-over of the left backrest
section, while the detection of the second variant of the
secondary operator occurrence triggers, via the control
arrangement 6, a motor-driven movement of the right back-
rest section, in particular a folding-over of the right backrest
section.

[0079] It should be pointed out that a reaction of the
control arrangement 6 to further operator occurrences which
follow the detection of the secondary operator occurrence
can be provided. For the sake of clarity, only two operator
occurrences are under discussion in this case, namely the
primary operator occurrence and the secondary operator
occurrence.

[0080] Numerous advantageous variants are conceivable
for the embodiment of the operator occurrence sensor 5. In
this case, the operator occurrence sensor 5 is designed as a
distance sensor. It is conceivable that, alternatively, the
operator occurrence sensor 5 is designed as an imaging
sensor, in particular as a camera-based sensor.
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[0081] In this case, the operator occurrence sensor 5 is
designed to measure distance longitudinally and trans-
versely with respect to the longitudinal extension 26 thereof.
In the exemplary embodiment which is represented in FIG.
1 and, in this respect the distance sensor is a capacitively
measuring sensor comprising two elongate measuring elec-
trodes 5a, 56, which allows for a simple design and a high
degree of robustness, in particular with respect to environ-
mental influences such as moisture, soiling, or the like.
[0082] The operator occurrence sensor 5, in the installed
state, is situated transversely to the vehicle longitudinal
direction 13, as represented in FIG. 1. In the case of a closure
element 4 designed as a sliding side door, it can also be
advantageous, however that the operator occurrence sensor
5, in the installed state, is situated along the vehicle longi-
tudinal direction 13.

[0083] In various embodiments, the operator occurrence
sensor 5, in the installed state, is situated in or on a body
component, in particular in or on a lower cladding part 27,
i.e., on a bumper of the motor vehicle 3 in this case. In this
case, the elongate operator occurrence sensor 5 extends
essentially horizontally, in particular, and therefore the
operator can carry out the operator occurrence at various
points along the motor vehicle 3.

[0084] According to yet another teaching, which has inde-
pendent significance, the motor vehicle 3 comprising a cargo
compartment 3a and a cargo compartment device 2 which is
adjustable with the aid of a motor, and a control system 1
which is assigned to the cargo compartment device 2.
Reference is made to all comments, in the full scope thereof,
made with respect to the control system 1 according to the
disclosure, which are suitable for describing the motor
vehicle 3 as such.

[0085] According to yet another teaching, which likewise
has independent significance, the method for the control of
a motor-displaceable cargo compartment device 2 of a motor
vehicle 3.

[0086] The method according to the disclosure can be
utilized on a cargo compartment device 2 which, as
described above, comprises a closure element 4 which is
adjustable with the aid of a motor, wherein an operator
occurrence sensor 5, which is a distance sensor in this case,
is provided for the contactless detection of operator occur-
rences in the form of operator occurrence cycles.

[0087] According to some embodiments, the operator
occurrence sensor 5, as likewise described in conjunction
with the control system 1 according to the disclosure, is
monitored to determine whether a predetermined operator
occurrence exists, wherein the cargo compartment device 2
is displaced with the aid of a motor upon detection of such
a predetermined operator occurrence. In this case as well, it
is provided that the closure element 4 is displaced with the
aid of a motor in the opening direction upon detection of a
primary operator occurrence.

[0088] According to the method, it can be essential that the
cargo compartment device 2 comprises at least one motor-
displaceable cargo compartment component 7 and that at
least one such cargo compartment component 7 is displaced
with the aid of a motor upon detection of a secondary
operator occurrence following the primary operator occur-
rence.

[0089] The method according to the disclosure reflects the
mode of operation of the control system 1 according to the
disclosure, and therefore reference is made to the descrip-
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tions of the mode of operation of the control system 1
according to the disclosure, in the full scope thereof, to
describe the method according to the disclosure.

1. A control system for a motor-displaceable cargo com-
partment device of a motor vehicle,

wherein the cargo compartment device comprises a
motor-displaceable closure element,

wherein the control system comprises an operator occur-
rence sensor for the contactless detection of operator
occurrences in the form of operator occurrence cycles,

wherein a control arrangement monitors the operator
occurrence sensor to determine whether a predeter-
mined operator occurrence exists and, upon detection
of such a predetermined operator occurrence, displaces
the cargo compartment device with the aid of a motor,

wherein the control arrangement displaces the closure
element in the opening direction with the aid of a motor
upon detection of a primary operator occurrence via the
operator occurrence sensor, and

wherein the cargo compartment device comprises at least
one motor-displaceable cargo compartment component
and the control arrangement displaces at least one such
cargo compartment component with the aid of a motor
upon detection, via the operator occurrence sensor, of a
secondary operator occurrence following the primary
operator occurrence.

2. The control system as claimed in claim 1, wherein the
control arrangement displaces the cargo compartment com-
ponent upon detection of the secondary operator occurrence
only under the condition that the secondary operator occur-
rence follows the primary operator occurrence within a
predetermined pause time.

3. The control system as claimed in claim 1, wherein the
control arrangement displaces the cargo compartment com-
ponent upon detection of the secondary operator occurrence
in order to avoid collisions only under the condition that a
release state has been detected by the control arrangement.

4. The control system as claimed in claim 1, wherein the
cargo compartment component, which is displaceable by the
control arrangement, comprises a seat arrangement, includ-
ing a seat part, and including a backrest, and wherein the seat
arrangement can be unlocked or moved, in entirety or in
sections, with the aid of a motor, and/or wherein the backrest
of the seat arrangement can be unlocked or moved, in
entirety or in sections, with the aid of a motor, and/or
wherein the backrest comprises a through-load opening
which can be unlocked or moved with the aid of a motor,
and/or wherein the backrest comprises at least one headrest
which can be unlocked or moved with the aid of a motor.

5. The control system as claimed in claim 4, wherein,
upon detection of the secondary operator occurrence fol-
lowing the primary operator occurrence, the control arrange-
ment unlocks or moves the seat arrangement, in entirety or
in sections, with the aid of a motor, and/or unlocks or moves
the backrest of the seat arrangement, in entirety or in
sections, with the aid of a motor, and/or unlocks or moves
the through-load opening with the aid of a motor, and/or
unlocks or moves the at least one headrest with the aid of a
motor.

6. The control system as claimed in claim 1, wherein,
upon detection of the secondary operator occurrence fol-
lowing the primary operator occurrence, the control arrange-
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ment carries out the displacement of the at least one cargo
compartment component in such a way that the cargo
compartment is expanded.

7. The control system as claimed in claim 1, wherein the
cargo compartment component is a cargo compartment
cover which can be moved into an open position with the aid
of a motor and wherein, upon detection of the secondary
operator occurrence following the primary operator occur-
rence, the control arrangement extends the cargo compart-
ment cover into the open position, and/or wherein the cargo
compartment component is a cargo compartment floor
which can be extended, with the aid of a motor, out of a body
opening assigned to the closure element into a loading
position and wherein, upon detection of the secondary
operator occurrence following the primary operator occur-
rence, the control arrangement extends the cargo compart-
ment floor into the loading position.

8. The control system as claimed in claim 1, wherein the
operator movement cycles of the primary operator occur-
rence and of the secondary operator occurrence are defined
differently and can be distinguished from each other by the
control arrangement, or wherein the operator occurrence
cycles of the primary operator occurrence and of the sec-
ondary operator occurrence are defined to be identical to
each other.

9. The control system as claimed in claim 1, wherein the
operator movement cycle of the primary operator occurrence
and/or of the secondary operator occurrence are/is defined as
a movement of a body part of the operator.

10. The control system as claimed in claim 4, wherein the
secondary operator occurrence is defined in at least two
variants and wherein the control arrangement carries out a
different displacement of the at least one cargo compartment
component depending on which variant of the secondary
operator occurrence has been detected.

11. The control system as claimed in claim 10, wherein
the backrest of the seat arrangement is divided and com-
prises a left backrest section and a right backrest section,
each of which can be displaced with the aid of a motor, and
wherein the control arrangement moves the left backrest
section or the right backrest section depending on which
variant of the secondary operator occurrence has been
detected.

12. The control system as claimed in claim 1, wherein the
operator occurrence sensor is designed to measure distance
longitudinally and transversely to the longitudinal extension
thereof.

13. A motor vehicle comprising a motor-displaceable
cargo compartment device and comprising a control system
assigned to the cargo compartment device as claimed in
claim 1.

14. A method for the control of a motor-displaceable cargo
compartment device of a motor vehicle, wherein the cargo
compartment device comprises a motor-displaceable closure
element, wherein an operator occurrence sensor is provided
for the contactless detection of operator occurrences in the
form of operator occurrence cycles, wherein the operator
occurrence sensor is monitored in order to determine
whether a predetermined operator occurrence exists and,
upon detection of such a predetermined operator occurrence,
the cargo compartment device is displaced with the aid of a
motor, wherein the closure element is displaced in the
opening direction with the aid of a motor upon detection of
a primary operator occurrence, and
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wherein the cargo compartment device comprises at least
one motor-displaceable cargo compartment component
and wherein at least one such cargo compartment
component is displaced with the aid of a motor upon
detection of a secondary operator occurrence following
the primary operator occurrence.

15. The control system as claimed in claim 1, wherein the
operator occurrence sensor is a distance sensor.

16. The control system as claimed in claim 3, wherein the
detection of the release state includes a query of at least one
state sensor.

17. The control system as claimed in claim 16, wherein
the detection of the release state includes a query of a seat
occupancy sensor and/or a seat-belt lock sensor and/or an
interior space monitoring sensor.

18. The control system as claimed in claim 9, wherein the
operator movement cycle of the primary operator occurrence
and/or of the secondary operator occurrence is defined as a
to-and-fro movement of the body part of the operator.

19. The control system as claimed in claim 12, wherein
the operator occurrence sensor, in the installed state, is
situated in or on a body component of the motor vehicle.

20. The control system as claimed in claim 19, wherein
the operator occurrence sensor, in the installed state, is in or
on a lower cladding part of the motor vehicle.

#* #* #* #* #*
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