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(57) ABSTRACT

The invention relates to a motor vehicle and to a method for
operating a motor vehicle for carrying out a parking proce-
dure, wherein the motor vehicle comprises at least a first
parking assistance function and a second parking assistance
function, which may be selected as desired, and wherein the
method comprises: detecting a gripping status of a steering
handle of the motor vehicle by a driver; and automatically
selecting the first or the second parking assistance function
depending on the gripping status.
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AUTOMATIC SELECTION OF ONE OF
MULTIPLE PARKING ASSISTANCE
FUNCTIONS IN A MOTOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to German Patent
Application No. DE 10 2020 211 5494, filed on Sep. 15,
2020 with the German Patent and Trademark Office. The
contents of the aforesaid patent application are incorporated
herein for all purposes.

TECHNICAL FIELD

[0002] The invention relates to a method for operating a
motor vehicle and to a motor vehicle, wherein a selection
may automatically be made between multiple parking assis-
tance functions. The motor vehicle is for example a passen-
ger car or a truck.

BACKGROUND

[0003] This background section is provided for the pur-
pose of generally describing the context of the disclosure.
Work of the presently named inventor(s), to the extent the
work is described in this background section, as well as
aspects of the description that may not otherwise qualify as
prior art at the time of filing, are neither expressly nor
impliedly admitted as prior art against the present disclo-
sure.

[0004] It is known to provide a vehicle driver with parking
assistance functions to assist with parking procedures. The
parking procedures may include procedures for pulling in
and/or pulling out. They may also include maneuvering
procedures, e.g. in narrow places, on the way to a parking lot
(i.e., on approaching the parking lot) and/or with a trailer.
The parking assistance function may generally be intended
for unburdening the driver from the task, which is often
considered difficult, to maneuver the vehicle into or back out
of'the confined space of a parking space by selecting suitable
steering angles and/or turning points.

[0005] Currently known parking assistance functions are
characterized by a varying extent of the range of functions
and for example of the actions that may be performed
autonomously of the driver (i.e., automatically).

[0006] Driver-autonomous longitudinal guidance is one
example, in which vehicle acceleration may also be selected
autonomously of the driver, with the vehicle driver selecting
the gear or direction of travel if necessary.

[0007] Depending on the personal preference of the
vehicle driver, for example with regard to a current parking
situation, a varying degree of assistance with the parking
procedure may be desired. A first finding is that parking
assistance functions of different types between which a
driver may choose could be provided to a driver. These
parking assistance functions may be designed according to
any of the examples outlined above, i.e., be characterized by
a varying degree of autonomously executable actions, for
example with regard to transverse guidance and/or longitu-
dinal guidance.

[0008] Furthermore, any parking assistance function men-
tioned herein may be used in any of the following contexts
or for at least one of the following purposes: Assistance with
parking procedures with the driver in the vehicle, for
example assistance (or help) with or takeover of longitudinal
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and/or transverse guidance, for example only assistance with
or takeover of transverse guidance may take place; driver-
autonomous parking without the driver being in the vehicle
(so-called remote park assist); assistance with (and/or
driver-autonomous performance of) maneuvering proce-
dures, for example in narrow places, in turning procedures,
on trained routes, with a trailer or when coupling a trailer.
[0009] In order to select from a corresponding plurality of
available parking assistance functions, an operator has pre-
viously had to perform an unintuitive input via special
operating elements, for example by actuating a pushbutton
on the steering wheel and/or a virtually superimposed oper-
ating element or a virtual selection option, e.g. on a central
vehicle touchscreen. From the point of view of the driver,
this is inconvenient, potentially susceptible to errors and
also poses a safety risk, since the driver must then, for
example, search for the input option for selecting a parking
assistance function selected by said driver at the time in
moving road traffic after having found a suitable parking
space. As a result, the driver could be distracted from the
traffic.

SUMMARY

[0010] A need exists to improve the selection of a suitable
parking assistance function, for example with regard to the
operating convenience and/or operational reliability of the
motor vehicle.

[0011] The need is addressed by the subject matter of the
appended independent claims. Embodiments of the inven-
tion are described in the dependent claims, the following
description, and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 shows a motor vehicle according to one
exemplary embodiment;

[0013] FIG. 2 shows a flow chart of a method according to
a first exemplary embodiment that may be carried out by the
vehicle of FIG. 1; and

[0014] FIG. 3 shows a flow chart of a method according to
a second exemplary embodiment that may be carried out by
the vehicle of FIG. 1.

DESCRIPTION

[0015] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description,
drawings, and from the claims.

[0016] In the following description of embodiments of the
invention, specific details are described in order to provide
a thorough understanding of the invention. However, it will
be apparent to one of ordinary skill in the art that the
invention may be practiced without these specific details. In
other instances, well-known features have not been
described in detail to avoid unnecessarily complicating the
instant description.

[0017] In general terms, some embodiments herein pro-
vide for automatically choosing between at least two avail-
able parking assistance functions. This may be an initial
selection such that a desired parking procedure may be
carried out. However, it may also be a selection during an
ongoing parking procedure, for example if a switch is to be
made from an initially activated parking assistance function
to another.
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[0018] The selection is made in consideration of an oper-
ating state of the motor vehicle by the vehicle driver (in the
following also referred in places merely as the driver). For
example, this operating state may be a gripping status of a
steering handle of the motor vehicle, i.e., for example
whether or not the driver is currently gripping the steering
handle. This may take place by means of a so-called hands-
off (or hands-free) recognition system of the like currently
already installed in vehicles. Said system may for example
be based on capacitive sensor principles.

[0019] Depending on whether or not the driver is gripping
the steering handle, one of the parking assistance functions
may thus be selected automatically and/or it is possible to
automatically switch between available parking assistance
functions. For example, no additional measures are required
on the part of the driver in order to make such a selection
and/or such a switch. For example, it is possible for the
driver to not have to actuate special (real or virtual) oper-
ating elements of the type explained above.

[0020] In other words, the driver may thus automatically
activate a specific parking assistance function by gripping or
releasing the steering handle or to prompt a corresponding
automatic selection between the parking assistance func-
tions (knowingly or unknowingly from the point of view of
the driver). This ensures a convenient, intuitive and reliable
selection of a suitable parking assistance function, whereby
the driver may also concentrate on the surrounding traffic.

[0021] In some embodiments, at least a first and second
parking assistance function are available which are distin-
guished by a varying degree of autonomy (or autonomy
level of autonomy). For example, a first parking assistance
function may, in the manner described below, generate only
temporarily effective torques or merely indicate generally
suitable steering maneuvers without carrying out same in a
fully autonomous manner. A second parking assistance
function with a correspondingly higher level of autonomy
may for example, in contrast, carry out transverse guidance
and/or longitudinal guidance autonomously of the driver of
the type described above. If the driver is not gripping the
steering handle, the parking assistance function with the
higher level of autonomy may be selected in some embodi-
ments. However, if the driver is gripping the steering handle,
the parking assistance function with the lower level of
autonomy may be selected in some embodiments.

[0022] As such and in some embodiments, by determining
the gripping status of the steering handle, it is possible to
reliably determine and/or the driver may intuitively specify
the extent to which said driver would like to retain control
over the vehicle (gripping) or that said driver wishes to be
assisted in an autonomous manner by the assistance function
(non-gripping).

[0023] In some embodiments, a method for operating a
motor vehicle for carrying out a parking procedure is
provided, wherein the motor vehicle comprises at least a first
parking assistance function and a second parking assistance
function (or may be operated in accordance with a first and
a second parking assistance function). The parking assis-
tance functions are for example different from one another,
may be selected and/or activated as desired and the method
may, e.g., comprise:

[0024] detecting a gripping status of a steering handle of
the motor vehicle by a driver;
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[0025] automatically selecting the first or the second
parking assistance function depending on the gripping
status.

[0026] The parking assistance functions may be provided
by means of at least one control circuit and/or may be
software functions that may be executed by at least one
control circuit of the motor vehicle in some embodiments. In
a manner known per se, said parking assistance functions
may actuate other components of the motor vehicle and/or
receive information therefrom, for example sensor signals.
[0027] The steering handle may be a steering wheel in
some embodiments. The gripping status may be either the
steering handle not being gripped or being gripped. It is also
possible to detect intermediate stages, for example gripping
with only one hand or mere touching in points with indi-
vidual fingers in some embodiments. These intermediate
stages may optionally be classified as the steering wheel
being gripped or not being gripped in some embodiments.
Alternatively and in some embodiments, such intermediate
stages may also be assigned assistance function. For
example, at least one third assistance function may be
assigned to a detectable intermediate stage. In general, for
safety reasons, for example only gripping of the steering
handle with both hands may be classified and detected as
actual gripping.

[0028] The gripping status may be detected by means of
known sensor apparatuses mentioned above that are, for
example, based on capacitive sensor principles. Alterna-
tively, optical detection, for example by an interior camera,
is also conceivable.

[0029] The selection of the first or second parking assis-
tance function may take place automatically and thus
autonomously of the driver. For example, it may take place
when the start of a parking procedure has been recognized
and/or when a changing gripping status is detected during an
ongoing parking procedure. Examples of both variants are
explained below.

[0030] In some embodiments, the method may also com-
prise the initial step of recognizing a parking procedure (for
example one that has started or one that is to be carried out).
For example, the driver may have activated a parking space
search by means of the environment sensors of a motor
vehicle and/or a parking space may have been automatically
found by the motor vehicle. For example, if the driver then
(in the proximity of the recognized parking space) stops the
vehicle, it may be concluded that a parking procedure is to
be initiated or carried out. Subsequently, the gripping status
of the steering handle may be detected and the parking
assistance function may be automatically selected.

[0031] However, it is also possible to initially select a
parking assistance function without taking into account the
gripping status, as will be explained below. Then, but also in
the case of a selection based on the gripping status, it is
possible to automatically switch to another parking assis-
tance function during the ongoing parking procedure on the
basis of the detected gripping status and for example on a
change hereto. This also increases operating convenience
and operational reliability, since the driver may then auto-
matically prompt the selection of a suitable parking assis-
tance function (i.e., one that is appropriate to the situation)
by simply gripping or releasing the steering handle.

[0032] According to some embodiments, the first and the
second parking assistance function are each configured to
generate forces and/or torques in a steering system of the
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motor vehicle autonomously of the driver. By means of these
forces and/or torques, driver-autonomous vehicle transverse
guidance is possible and/or a selected steering direction
and/or a turn-in point may be indicated to a driver. In the
latter case, transverse guidance cannot be carried out com-
pletely autonomously of the driver, but rather said driver
may be prompted to set a suitable steering angle simply by
means of the temporary generation of a torque.

[0033] Inboth cases, the parking assistance functions may
in some embodiments draw on at least one actuator (for
example an electric motor) in a steering system of the motor
vehicle and/or actuate same in order to generate correspond-
ing forces or torques. In the case of an electromechanical
steering system with an intact mechanical coupling between
the steering handle and a steering gear, the actuator may in
some embodiments act on the steering gear (for example it
may be an actuator that acts on a rack). In the case of a
steer-by-wire steering system without a corresponding
mechanical coupling, the actuator may in some embodi-
ments be a reaction force actuator that is coupled to the
steering handle.

[0034] According to some embodiments, the first parking
assistance function is configured to generate at least tempo-
rarily effective torques on a steering handle as a steering hint
for the driver. This torque may for example be generated in
the form of a jolt in order to prompt the driver to steer in to
a greater extent. However, it may also be an additional
steering torque by means of which the steering resistance
may be reduced in at least one direction. This may also be
perceptible by the driver as a steering hint.

[0035] The steering torques of the first parking assistance
function are in some embodiments lower than that of the
second. They cannot be sufficient for the vehicle to be
transversely guided in a completely autonomous manner.
[0036] A parking assistance function of this kind may
support the parking procedure but not carry out same
automatically without manual intervention in some embodi-
ments. As an alternative to an at least temporary generation
of torque and in some embodiments, visual and/or audible
steering hints, for example, may be output by means of the
first parking assistance function.

[0037] In contrast, the second parking assistance function
may be configured, according to some embodiments, to
generate the steering torque required for parking autono-
mously of the driver and for example completely autono-
mously of the driver. In other words, it may thus carry out
and/or cause driver-autonomous transverse guidance of the
vehicle. Additionally or alternatively and in some embodi-
ments, driver-autonomous longitudinal guidance according
to conventional variants may be provided.

[0038] As already mentioned, it is then, e.g., possible, if
the gripping status changes, to switch to the respective other
of the first and second parking function. Consequently, after
automatic selection of the first and second parking assistance
function, the gripping status may for example be monitored
continuously and it is then possible to switch between the
first and second parking function, if applicable multiple
times in the case of repeated changes.

[0039] In this context and in some embodiments, it is
possible to switch from the first to the second parking
assistance function if the gripping status indicates that the
steering handle is not being gripped (e.g., is released) by the
driver. This variant is particularly beneficial if the first
parking assistance function merely provides steering hints in
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the manner described above. The driver is then supposed to
implement the steering hint themselves, i.e., manually. How-
ever, if the driver does not grip the steering handle or lets go
thereof, it is beneficial in some embodiments to automati-
cally switch to another (for example the second) parking
assistance function, by means of which a higher level of
autonomy may be achieved and/or by means of which fewer
interventions on the part of the driver are required. One
difference between the parking assistance functions there-
fore for example consists in whether the driver actuates the
steering (and, if applicable, the accelerator and brake) them-
selves (first parking assistance function) or whether the
vehicle does this autonomously under the supervision of the
driver (second parking assistance function).

[0040] Additionally or alternatively and in some embodi-
ments, it is possible to switch from the second to the first
parking assistance function if the gripping status indicates
that the steering handle is being gripped by the driver. This
may indicate that the driver would like to take control of the
transverse guidance themselves, such that the driver-autono-
mous generation of steering torques should advantageously
be limited.

[0041] However, as already mentioned, an initial parking
assistance function may in some embodiments also be
selected and activated by means of the detected gripping
status. For example, if the driver initially grips the steering
handle, the first parking assistance function may be acti-
vated. In contrast, if the driver initially does not grip the
steering handle, the second parking assistance function may
be activated. However, as already mentioned, this may be
changed as soon as the gripping status of the steering handle
changes during the ongoing parking procedure.

[0042] Accordingly, in some embodiments, the method
comprises an initial selection of one of the first and second
parking assistance function. This for example takes place on
the basis of at least one default configuration setting. In this
case, the method in some embodiments also comprises:
selecting and thus switching to the respective other of the
first and second parking assistance function on the basis of
the detected gripping status. This may at least take place if
the gripping status indicates another selected parking assis-
tance function or is associated with such a parking assistance
function. The initial function may be preserved provided that
it corresponds (e.g., is assigned) to the gripping status.
[0043] The default configuration setting may be a default
setting that may be configured by the vehicle manufacturer
and/or a vehicle owner in some embodiments. It may
specify, for example based on status conditions explained
below and/or fixed or flexible criteria, the situations in which
the first or second parking function is to be selected initially.
This allows the driver to be provided with a parking assis-
tance function that is appropriate to the situation from the
outset or allows said function to be set initially in an for
example automatic manner. If this selection turns out to be
inappropriate from the point of view of the driver, the driver
may switch to a parking assistance function selected by them
by changing the gripping status. Then, a parking assistance
function that is more appropriate to the situation may be
activated autonomously of the driver in consideration of the
changed gripping status.

[0044] For example, the default configuration setting may
define at least one status condition which must be met in
order for the first or second parking assistance function to be
selected initially. The status bond may for example describe
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the status of the driver, vehicle and/or vehicle surroundings,
for example the parking situation.

[0045] For example, if the vehicle is close to a defined
location at which, for example, parking procedures take
place more frequently and/or fully automatic parking pro-
cedures were previously trained in within the framework of
a parking assistance function, a parking assistance function
with a correspondingly high level of autonomy may then be
activated. In this case, the status condition relates to the
location of the vehicle or the proximity to a location with a
parking procedure that has been trained in accordingly.
Furthermore, the presence of a trailer may be detected as a
status condition and then, for example, a suitably adapted
parking assistance with an for example high level of
autonomy may be activated. Equally, if a safety belt lock of
the driver is or was released, a trailer coupling assistant may
be activated as a parking assistance function, as described in
DE 10 2017 220 459 A1 of the applicant, incorporated by
reference herein, for example. Furthermore, when the safety
belt lock is released, a remote park assist of the above-
mentioned type may be activated, whereby the driver moni-
tors the parking procedure of the vehicle while being close
to (but not inside) the vehicle.

[0046] Insome embodiments, the driver may be prompted
to confirm the parking assistance function accordingly
selected for activation prior to actual activation of the
parking assistance function (i.e., actual implementation
hereof, e.g., by the control circuit). For example, an accord-
ingly selected parking assistance function may be visually
communicated to a driver or communicated via an audio
output and said driver may then be asked to confirm and/or
approve the actual activation or implementation of said
parking assistance function. This variant is beneficial for
example during initial selection of a parking assistance
function, as already discussed above, in order to prevent
mis-selections. Alternatively and in some embodiments, any
parking assistance function automatically selected in this
context may be immediately activated or implemented auto-
matically (i.e., may for example start to generate forces/
torques autonomously of the driver). This applies, for
example, to parking assistance functions that are selected
during an ongoing parking procedure, for example as a result
of a changing gripping status.

[0047] Another possibility is for all parking assistance
functions to be deactivated when a gripping status changes,
i.e., no switch is made to another assistance function in some
embodiments. This applies, for example, to cases in which
an initial parking assistance function is selected on the basis
of the gripping status. If the gripping status then changes,
this may also be interpreted as a signal from the driver that
they do not want any kind of support. This applies, for
example, when said driver grips the steering wheel after
previously releasing or not gripping same. This may be
recognized and interpreted as a desire to gain full control
over the vehicle and then, for example, activation of a
parking assistance function for generating steering hints of
the type described above may also be dispensed with.
[0048] In some embodiments, the behavior of the vehicle
or of a control circuit thereof may be configured in response
to a changing gripping status. For example, a driver may
configure, for example flexibly and/or reversibly, whether
they want an automatic switch to another parking assistance
function when the gripping status changes and/or whether all
parking assistance functions should then be terminated. The
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driver may also define conditions or statuses of the type
described above and according to which only in the event of
certain changes to the gripping status should a switch be
made between parking assistance functions which are then
for example specified in concrete terms.
[0049] The driver may also configure the status conditions
for setting initially selected parking assistance functions in
some embodiments. For this purpose, the driver may for
example specify logical links that describe the status con-
dition and the action to be carried out in the presence of said
status condition. Furthermore, it is possible to specify an
alternative that defines the action to be taken if the status
condition is not met. Logical links of this kind may be
referred to as an IF-THEN-ELSE relationship or link.
[0050] Inaddition or as an alternative to the monitoring of
changes to the gripping status and in some embodiments, at
least one other interaction of the driver with the vehicle may
be monitored and/or detected during the ongoing parking
procedure. For example, the actuation of a gas pedal, brake
pedal, clutch pedal, or a gear change may be recognized.
This may be interpreted as a desire of the driver to switch
from a parking assistance function with a high level of
autonomy (for example the second parking assistance func-
tion) to a parking assistance function with a low level of
autonomy (for example the first parking assistance func-
tion). Alternatively and in some embodiments, when a
corresponding actuation is detected, a currently selected
parking assistance function may be deactivated and no other
parking assistance function activated, i.e., the driver may
regain full manual control of the vehicle.
[0051] Additionally or alternatively and in some embodi-
ments, at least one activation condition may be checked, for
example when a parking assistance function with autono-
mous longitudinal guidance is selected, prior to actual
activation or implementation of the parking assistance func-
tion. This may for example involve a check as to whether the
driver is sitting on their seat, for example by means of seat
sensors. Additionally or alternatively and in some embodi-
ments, an attentiveness check may be carried out on the
driver, for example by means of viewing angle detection, in
order to ensure that the driver is monitoring the parking
procedure and may intervene reliably. Furthermore, a spe-
cific actuation on the part of the driver may be required as
an activation criterion, e.g. actuation of the brake, in order
to signal, at least indirectly, that the driver is able to monitor
the parking procedure.
[0052] Insome embodiments, a motor vehicle is provided,
comprising:
[0053] a steering handle;
[0054] a sensor apparatus for determining a gripping
status of the steering handle by a vehicle driver;
[0055] a control circuit, which is configured to choose
between a first and a second parking assistance function
depending on the determined gripping status.
[0056] In general terms, the motor vehicle and for example
the control circuit are configured to carry out the method(s)
according to any embodiment(s) described herein. In prin-
ciple, the motor vehicle and for example the control circuit
may comprise any feature and/or any function in order to
provide all of the measures, interactions, and effects accord-
ing to the disclosed methods or their embodiments described
herein. All explanations pertaining to details of the disclosed
methods may also be applied to the motor vehicle and for
example to the control circuit.
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[0057] The control circuit (also herein referred to as
‘control unit’) may comprise at least one processor and/or at
least one memory. Program instructions may be saved in the
memory and, when executed by the processor, may cause the
control circuit to perform all measures and for example
method steps described herein. The control circuit may be
connected by means of the sensor apparatus so as to transfer
data, for example via a communication bus. The parking
assistance functions may be executed by the control circuit
when they are activated following a corresponding selection
(or are activated automatically by means of the selection).
For this purpose, the control circuit may, in a manner known
per se, actuate an actuator of the steering system and for
example an actuator that is coupled to the steering handle.
[0058] Further embodiments are discussed below with
reference to the appended schematic FIGS. In all FIGS., the
same reference numerals may be used for components,
process steps, and other elements with the same effect or of
the same type.

[0059] Specific references to components, process steps,
and other elements are not intended to be limiting. It is
further noted that the FIGS. are schematic and provided for
guidance to the skilled reader and are not necessarily drawn
to scale. Rather, the various drawing scales, aspect ratios,
and numbers of components shown in the FIGS. may be
purposely distorted to make certain features or relationships
easier to understand.

[0060] FIG. 1 shows a motor vehicle 10 that is depicted in
a highly simplified manner. The view corresponds to a side
view, but vehicle doors are not shown and individual com-
ponents of the motor vehicle 10 that cannot normally be seen
from outside are shown for illustrative purposes.

[0061] The motor vehicle 10 is a passenger car. It com-
prises a steering handle in the form of a steering wheel 12.
This is connected by a steering rod 14 to a steering system
16. The steering system 16 comprises a steering gear 18,
which is mechanically connected to the front wheels 20. The
steering gear 18 is depicted in a highly simplified manner. A
steering actuator 22 is coupled to the steering gear 18. Said
steering actuator may, in a manner known per se, act on a
rack and thus deflect the steering gear and the front wheels
20 coupled hereto autonomously of the driver. However,
since the steering handle 12 is connected via the steering rod
14 to the steering gear 18, torques are also transmitted to the
steering handle 12 as a result. In other words, the actuator 22
may thus generate torques that are effective on the steering
wheel 12 but may also deflect the front wheels 20 autono-
mously of the driver.

[0062] A sensor apparatus 24 is arranged on the steering
handle 12. This is a so-called hands-off or hands-free
sensor/detection apparatus. It is configured to detect when
the driver is gripping or not gripping the steering handle 12.
[0063] The motor vehicle 10 also comprises a control
circuit 26. As indicated by dashed data lines, the control
circuit is connected to the sensor apparatus 24. As such, the
sensor apparatus 24 may provide information as to the
current gripping status (gripping or non-gripping) of the
steering handle 12 or the sensor apparatus 24 may provide
information from which said information may be derived.
[0064] Moreover, the control circuit 26 is connected to the
actuator 22. As a result, the control circuit 26 is configured
to actuate the actuator 22 such that same introduces or
transmits torques to the steering gear 18. In this way, firstly,
a wheel steering angle that is effective for steering may be
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set autonomously of the driver (i.e. via actuator 22), i.e. the
vehicle 10 may be steered autonomously or, more precisely,
transversely guided. Secondly, on account of the above-
described mechanical coupling with the steering handle 12,
a feedback torque that is perceptible on the steering handle
12 may be generated as a result.

[0065] It should be noted that, in the case of steer-by-wire
steering systems, the torque on the steering handle 12 is for
example generated via a separate actuator that may also be
coupled to the control apparatus 26.

[0066] Furthermore, the control circuit 26 is connected to,
merely by way of example, two and for example many more
environment sensors 30. These sensors may record infor-
mation relating to the environment and may, as is known,
automatically recognize parking spaces.

[0067] The control circuit 26 also comprises an indicated
processor apparatus 32 and a memory apparatus 34. Various
parking assistance functions in the form of programs, soft-
ware modules or software applications are stored on the
memory apparatus 34. Upon execution by means of the
processor apparatus 32, the control circuit 26 may operate
the vehicle 10 in accordance with said parking assistance
functions and, in accordance therewith, actuate the actuator
22, for example.

[0068] In the present case, only one of the parking assis-
tance functions may be executed at any given time in such
a way that it intervenes in transverse guidance (i.e. only one
assistance function may intervene in the transverse guidance
at any given time). As a result, the actuator 22 cannot be
actuated, in order to intervene in the transverse guidance,
by/with different parking assistance functions at the same
time.

[0069] In the example shown, the first parking assistance
function is intended for primarily manual parking and the
control circuit 26, by means of the actuator 22, generates
torques that are merely temporarily perceptible on the steer-
ing handle 12 as steering hints. As a result, transverse
guidance of the vehicle 10 is not carried out completely
autonomously of the driver. For example, no transverse
guidance of such an extent that would allow for pulling into
or out of a parking space takes place. Instead, a steering hint
is merely output to the driver via the torques generated on
the steering handle 12, for example when said driver has
reached a suitable turn-in point for driving into a recognized
parking space.

[0070] Furthermore, a second parking assistance function
is provided, by means of which the motor vehicle 10 is
transversely guided, and optionally also longitudinally
guided, autonomously of the driver. In this case, the driver
for example generates no torques that are effective for
steering, but rather these are for example generated exclu-
sively autonomously of the driver.

[0071] The control circuit 26 is configured to carry out
methods of the type explained below by way of example
with reference to FIG. 2 and FIG. 3.

[0072] According to the exemplary method from FIG. 2, a
driver’s wish to park is initially recognized in a step S1. This
may take place in that the driver activates the automatic
search for parking spaces and/or generally makes a corre-
sponding input via an operating element (not shown sepa-
rately here) or via an operating option (e.g. via speech
command). In a manner known per se, the motor vehicle will
then detect the vehicle surroundings by means of the envi-
ronment sensors 30 and attempt to identify parking spaces.
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[0073] Ina step S2, it is established that a parking proce-
dure is actually to be carried out or is imminent. This may
for example be the case if a parking space has been recog-
nized, this has been signaled to the driver (e.g. via output of
visual information or via audio output) and the driver
subsequently stops the vehicle. In a step S3, the control
circuit 36 determines a current gripping status by accessing
the sensor apparatus 24. If said gripping status corresponds
to the steering handle 12 being gripped (arrow I in FIG. 2),
the above-described first parking assistance function is auto-
matically selected at least as an initial parking assistance
function and automatically activated (i.e. implemented by
the control apparatus 20). By gripping the steering handle
12, the driver signals that they would like to retain at least
some control over the parking procedure. In contrast, if in
the step S3 the gripping status is determined to be that of the
steering handle not being gripped (see arrow II in FIG. 2),
the second parking assistance function is selected and acti-
vated. Optionally, any change to the gripping status may
subsequently be monitored continuously in a step S6,
regardless of which parking assistance function is activated.
If a change is detected (i.e. from initial gripping to non-
gripping or vice versa), a switch may be made to the
respective other parking assistance function that was not
initially selected.

[0074] Alternatively, instead of a switch, a current parking
assistance function may be deactivated and no new other
parking assistance function activated, such that no support
whatsoever is provided for parking.

[0075] FIG. 3 shows a method sequence according to an
alternative exemplary embodiment. In a step S1, a driver’s
wish to park is again identified as in the variant from FIG.
2. In the step S2, as in the variant from FIG. 2, it is
established that the parking procedure is imminent. In a step
S3, which may in principle be carried out prior to or in
parallel with the step S2, predefined default configuration
settings that are stored, for example, in the memory appa-
ratus 34 are then checked for the purpose of selecting an
initial parking assistance function. For example, it is
checked whether or which parking assistance function
should currently (at least initially) be selected according to
these default configuration settings. For this purpose, status
conditions of the type explained in the general part of the
description are detected and/or checked. These may also be
independent of a gripping status of the steering handle 12.
[0076] Ina step S4, an initially selected parking assistance
function is activated based on the default configuration
setting and the parking procedure is then started. In a step
S5, the gripping status is monitored during the parking
procedure. If said gripping status changes, a switch may be
made to another parking assistance function as per the
arrows I, II. For example, according to the arrow I, there
may be a switch from initial gripping to non-gripping and,
as a result, the second parking assistance function may be
activated. In contrast, according to the arrow II, there may
be a switch from non-gripping to gripping and, as a result,
the first parking assistance function may be activated. Fur-
thermore, subsequent continuous monitoring of the like in
the step S6 from FIG. 2 is possible. Equally, any support or
parking assistance function may also be deactivated when
the gripping status changes again.

[0077] The exemplary embodiments shown may be
supplemented by any other variants from the general part of
the description and/or changed accordingly. For example,

Mar. 17, 2022

after the selection of a parking assistance function, another
predefined actuation on the part of the driver, for example of
a brake pedal, may be checked in addition or as an alterna-
tive to the gripping status. If such an actuation has taken
place, the parking assistance function may be changed or all
parking assistance functions may in principle be deactivated.
Furthermore, within the scope of the method described and
for example that from FIG. 3, a driver may flexibly adapt or
change the default configuration setting for selecting an
initially active parking assistance function. For this purpose,
said driver may for example define situations in which they
would for example initially like to automatically activate
one of the parking assistance functions and this may then be
implemented accordingly in the future. For example, how-
ever, the gripping status is then also evaluated or monitored
within the scope of the parking procedure in order to change
the initially selected parking assistance function if neces-

sary.
LIST OF REFERENCE NUMERALS

[0078] 10 Motor vehicle
[0079] 12 Steering handle
[0080] 14 Steering shaft
[0081] 16 Steering system
[0082] 18 Steering gear
[0083] 20 Front wheel

[0084] 22 Actuator

[0085] 24 Sensor apparatus
[0086] 26 Control circuit
[0087] 30 Environment sensor
[0088] 32 Processor apparatus
[0089] 34 Memory apparatus
[0090] The invention has been described in the preceding

using various exemplary embodiments. Other variations to
the disclosed embodiments may be understood and effected
by those skilled in the art in practicing the claimed inven-
tion, from a study of the drawings, the disclosure, and the
appended claims. In the claims, the word “comprising” does
not exclude other elements or steps, and the indefinite article
“a” or “an” does not exclude a plurality. A single processor,
module or other unit or device may fulfil the functions of
several items recited in the claims.
[0091] The term “exemplary” used throughout the speci-
fication means “serving as an example, instance, or exem-
plification” and does not mean “preferred” or “having
advantages” over other embodiments.
[0092] The mere fact that certain measures are recited in
mutually different dependent claims or embodiments does
not indicate that a combination of these measures cannot be
used to advantage. Any reference signs in the claims should
not be construed as limiting the scope.

What is claimed is:

1. A method for operating a motor vehicle for carrying out
a parking procedure, wherein the motor vehicle comprises at
least a first parking assistance function and a second parking
assistance function which may be selected; wherein the
method comprises:

detecting a gripping status of a steering handle of the

motor vehicle by a driver; and
automatically selecting the first or the second parking
assistance function depending on the gripping status.

2. The method of claim 1, wherein the first and the second

parking assistance function are each configured to generate
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one or more of force and torque in a steering system of the
motor vehicle autonomously of the driver.

3. The method of claim 2, wherein the first parking
assistance function is configured to generate at least tempo-
rarily effective torque on a steering handle as a steering hint
for the driver.

4. The method of claim 2, wherein the second parking
assistance function is configured to generate steering torque
required for parking autonomously of the driver.

5. The method of claim 1, wherein, if the gripping status
changes, a switch is made to the respective other of the first
and second parking function.

6. The method of claim 3, wherein a switch is made from
the first to the second parking assistance function if the
gripping status indicates that the steering handle is not being
gripped by the driver.

7. The method of claim 4, wherein a switch is made from
the second to the first parking assistance function if the
gripping status indicates that the steering handle is being
gripped by the driver.

8. The method of claim 1, further comprising:

initially selecting one of the first and second parking

assistance function on the basis of at least one default
configuration setting; and

selecting and thus switching to the respective other of the

first and second parking assistance function on the basis
of the detected gripping status.

9. The method of claim 1, wherein the default configu-
ration setting defines at least one status condition which
must be met in order for one of the first and/or second
parking assistance function to be selected initially.

10. A motor vehicle comprising:

a steering handle;

a sensor apparatus for determining a gripping status of the

steering handle by a vehicle driver;

a control circuit, which is configured to choose between

a first and a second parking assistance function depend-
ing on the determined gripping status.

11. The method of claim 2, wherein the second parking
assistance function is configured to generate steering torques
required for parking autonomously of the driver.
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12. The method of claim 2, wherein, if the gripping status
changes, a switch is made to the respective other of the first
and second parking function.

13. The method of claim 3, wherein, if the gripping status
changes, a switch is made to the respective other of the first
and second parking function.

14. The method of claim 4, wherein, if the gripping status
changes, a switch is made to the respective other of the first
and second parking function.

15. The method of claim 4, wherein a switch is made from
the first to the second parking assistance function if the
gripping status indicates that the steering handle is not being
gripped by the driver.

16. The method of claim 5, wherein a switch is made from
the first to the second parking assistance function if the
gripping status indicates that the steering handle is not being
gripped by the driver.

17. The method of claim 5, wherein a switch is made from
the second to the first parking assistance function if the
gripping status indicates that the steering handle is being
gripped by the driver.

18. The method of claim 2, further comprising:

initially selecting one of the first and second parking

assistance function on the basis of at least one default
configuration setting; and

selecting and thus switching to the respective other of the

first and second parking assistance function on the basis
of the detected gripping status.

19. The method of claim 3, further comprising:

initially selecting one of the first and second parking

assistance function on the basis of at least one default
configuration setting; and

selecting and thus switching to the respective other of the

first and second parking assistance function on the basis
of the detected gripping status.

20. The method of claim 4, further comprising:

initially selecting one of the first and second parking

assistance function on the basis of at least one default
configuration setting; and

selecting and thus switching to the respective other of the

first and second parking assistance function on the basis
of the detected gripping status.
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