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(57) ABSTRACT

A remote control for a parking assistance system for auto-
mated parking of a passenger motor vehicle is provided. The
parking assistance system has an environment sensor system
that supplies sensor information, and an obstacle detection
device for detecting the presence of an obstacle based on the
sensor information. In addition, the parking assistance system
has a bidirectional wireless communication device that trans-
mits obstacle detection information about the presence of an
obstacle to the remote control. The remote control also has a
bidirectional wireless communication device for communi-
cation with the passenger motor vehicle. In addition, the
remote control has one or more parking function operating
elements for controlling the parking and/or unparking. The
bidirectional communication device of the remote control
receives the obstacle detection information. In addition, the
remote control has signaling means for signaling the presence
of an obstacle to the operator of the remote control.

TESLA-1010



Patent Application Publication Aug. 7,2014 Sheet1 of 6 US 2014/0222252 Al

PR YRICPYHDR

o
[




Aug. 7,2014 Sheet2 of 6 US 2014/0222252 Al

Patent Application Publication

£d

et

S

e
[y

e b .,




Patent Application Publication Aug. 7,2014 Sheet 3 of 6 US 2014/0222252 Al




Patent Application Publication Aug. 7,2014 Sheet 4 of 6 US 2014/0222252 Al

ey
i
L8



Patent Application Publication Aug. 7,2014 Sheet 5 of 6 US 2014/0222252 Al

N Operating
i system canbe a

isld visinle,

ted *

Long press on
button 137

N8

S

Ny
Butlon 13 %y, Mo
prassed?

e

e

e

System deaciiva

d Vt\, S0

SR
EREERERERICRRRSERNINTEPEvEves &

Yes &

o ¥

Vehicle is parked
£

Vehicle moving fore

! .\\: h




Patent Application Publication Aug. 7,2014 Sheet 6 of 6 US 2014/0222252 Al

)
64,
64
&0




US 2014/0222252 Al

REMOTE CONTROL FOR A PARKING
ASSISTANCE SYSTEM AND A PARKING
ASSISTANCE SYSTEM WHICH CAN BE
CONTROLLED BY REMOTE CONTROL

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT Interna-
tional Application No. PCT/EP2012/070090, filed Oct. 10,
2012, which claims priority under 35 U.S.C. §119 from Ger-
man Patent Application No. 102011 084 366.3, filed Oct. 12,
2011, the entire disclosures of which are herein expressly
incorporated by reference.

BACKGROUND AND SUMMARY OF THE
INVENTION

[0002] The invention relates to a remote control for a park-
ing assistance system which can be controlled by remote
control, for the purpose of automated parking of a passenger
motor vehicle, particularly in a parking space which is
accessed frontally, and to a corresponding parking assistance
system.

[0003] Various types of parking assistants are known.
Simple parking assistants include a proximity sensor system,
for example a radar sensor system or an ultrasound sensor
system, for the purpose of detecting obstacles, wherein the
distance to the detected obstacle is indicated to the driver in a
visual and/or acoustic manner. Self-steering parking assis-
tants take over the task of driving from the driver, wherein the
driver continues to actuate the service brake pedal and accel-
erator pedal. Moreover, more highly automated parking assis-
tance systems are known which additionally control the drive
power and the service brake. The parking assistant in this case
carries out the driving tasks as long as the driver is actuating
a button in the vehicle. The driver assumes control of the
parking procedure via the button in the vehicle. In the case of
these parking assistants, the driver remains in the work station
of the driver. However, parking assistants are known—for
example for parking spaces which can be accessed frontally
(for example a single-car garage)—wherein the driver has a
position outside of the vehicle during the parking procedure.
The control of the parking procedure in this case is shifted to
the remote control key rather than to a button in the vehicle.
Such parking assistants for parking spaces which can be
accessed from the front are also called garage assistants.

[0004] A radio-control remote vehicle key is known from
DE 101 17 651 A1, which has multiple buttons for the purpose
of remote control of a parking assistance system. The vehicle
can be maneuvered in straight forward progress in a parking
space by means of the parking assistance system. The vehicle
operator can move the vehicle forward and backward in a
straight line remotely, using visual monitoring, by means of
two buttons. The forward movement and/or rearward move-
ment continues as long as the corresponding button is
pressed. The vehicle key can be equipped with a bidirectional
communication means for the purpose of displaying malfunc-
tions. The malfunctions can be displayed optically by all
buttons blinking at the same time. The buttons can also have
anoptical display for the purpose of signaling their activation.
In addition, the buttons can be covered by means of a flip
cover in order to prevent an undesired activation of these
elements.
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[0005] A parking assistance system for motor vehicles is
described in DE 198 17 142 A1, wherein an automatic park-
ing program can be activated from outside of the vehicle by
means of a remote control. Upon the actuation of a first
operating element on the remote control, a forward move-
ment of the vehicle is executed; upon actuation of a second
operating element on the remote control, a reverse movement
of the vehicle is executed.

[0006] A method for the remote controlled maneuvering of
a vehicle by means of a remote control is known from DE 10
2008 051 982 A1l. The remote control includes a plurality of
operating elements in the form of buttons. An immobilizer
system of the vehicle can be activated and/or deactivated, and
an engine can be started and/or turned off by means of a first
operating element. A service brake of the vehicle can be
braked, a parking brake can be released, and a forward gear of
an automatic transmission can be selected by means of a
second operating element. By means of a third operating
element, it is possible to control a speed of the vehicle via the
service brake. The function of a fourth operating element
corresponds largely to that of the second operating element,
but a reverse speed of the automatic transmission can be
selected by means of the same. In addition, the remote control
can have light diodes for the purpose of displaying each of the
functional states.

[0007] A garage assistant for the purpose of supporting a
parking procedure of a vehicle in a garage or parking space is
known from DE 2008 033 925 A1. The assistant has a prox-
imity sensor system for the purpose of automatically detect-
ing spatial conditions, and a remote control for the purpose of
activating a parking procedure. The remote control has, in
addition to operating elements for the purpose of inputting the
distance and of starting the parking procedure, a display
which enables the driver to monitor the parking procedure
from the outside. The remote control is integrated into the
radio control key.

[0008] A remote control for the purpose of remotely con-
trolling the parking of a motor vehicle is known from DE 103
46 888 Al, which has a housing and actuating elements,
wherein the housing has an operating interface with elements,
the spatial arrangement and/or functions of which emulate the
steering elements and wheels of the vehicle.

[0009] A problem addressed by the invention is that of
providing an improved remote control for a parking assis-
tance system which can be controlled by remote control, and
particularly for the purpose of parking in a parking space
which can be accessed from the front. A further problem
addressed by the invention is that of providing a correspond-
ing parking assistance system which can be controlled by
remote control.

[0010] A first aspect of the invention relates to a remote
control for a parking assistance system which can be con-
trolled by remote control, for the automated parking of a
passenger motor vehicle in a parking space. This is preferably
a parking assistance system for (frontal and/or reverse) park-
ing in a head-in parking space, particularly for the purpose of
parking in a head-in parking space which can be accessed
frontally (for example a single-car garage). However, it can
also be a parking assistance system which alternatively, or
additionally, enables (typically reverse) parking into a longi-
tudinal parking space (parallel to the direction of the street)
and/or into a diagonal parking space (orthogonal to the direc-
tion of the street).
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[0011] The remote control can be integrated into a radio
control key.
[0012] The parking assistance system has an environment

sensor system which provides sensor information. In addi-
tion, an obstacle detection device is included for the purpose
of detecting the presence of an obstacle base on the sensor
information from the environment sensor system. Therefore,
a decision is made in the obstacle detection device, using the
sensor information, as to whether an obstacle is present or not.
Obstacle detection information on the presence of an obstacle
is determined by means of the obstacle detection device. In
addition, a bidirectional communication device is included,
meaning a communication device with transmitting and
receiving functions. The bidirectional communication device
transmits obstacle detection information on the presence of
an obstacle determined by means of the obstacle detection
device to the remote control. In addition, the communication
device can receive information which has been transmitted by
the remote control.

[0013] The parking function of the parking assistance sys-
tem automatically controls, by way of example, the drive
torque, the service brake, the speed selection, and the steer-
ing. The remote control preferably serves the purpose of
substantially starting and stopping the automatic parking
function; the driver is then not able to influence the speed, the
steering, and the selection of a speed directly by means of the
remote control. This is automatically taken over by the auto-
matic parking function.

[0014] The remote control includes a bidirectional commu-
nication device for wireless (for example, by radio or infra-
red) communication with the passenger motor vehicle. In
addition, there are one or more parking function operating
elements for the purpose of controlling the parking and/or
unparking.

[0015] The bidirectional communication device is config-
ured to receive the obstacle detection information determined
by means of the obstacle detection device. By way of
example, binary data is received which indicates whether an
obstacle is present in the direction of travel or not. However,
details on the distance of the obstacle can also be transmitted.
[0016] In addition, the remote control has signaling means
(for example visual or acoustic signaling means) for the pur-
pose of signaling the presence of an obstacle to the user of the
remote control, according to the obstacle detection informa-
tion.

[0017] The remote control according to embodiments of
the invention therefore makes it possible to receive informa-
tion from the obstacle detection device contained in the
vehicle, and to inform the user of the presence of an obstacle
based on this information, without the user needing to be in
the vehicle.

[0018] By way of example, a forwards operating element is
included for the purpose of controlling the forward movement
of the passenger motor vehicle, and/or a reverse operating
element is included for the purpose of controlling the reverse
movement of the passenger motor vehicle. These are, by way
of example, each a button wherein the automatically con-
trolled forwards and/or reverse movements are carried out by
the parking function as long as the respective button is
pressed. The parking procedure preferably takes place in a
forward direction, and the unparking procedure preferably
takes place in reverse. However, a combined forwards and
reverse operating element can be used—for example a rocker
button (rocker switch), wherein a forwards movement is car-
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ried out when one side of the rocker button is actuated, and a
reverse movement is carried out when the other side of the
rocker button is actuated, as long as the respective side of the
rocker button is actuated.

[0019] In place of a mechanical button, a touchscreen
(meaning a touch-sensitive display screen) can be used to
implement the forwards and/or reverse operating element, or
the combined forwards and reverse operating element. By
way of example, a surface which is an abstract image of the
vehicle in top view can be depicted on the touchscreen for this
purpose, wherein the surface can be pushed along a line in two
directions by a finger movement, like a slider. The forward
movement is initiated by the sliding of the surface in one
direction; the reverse movement of the surface is initiated by
the sliding of the surface in the other direction.

[0020] In one preferred embodiment, the signaling means
are visual signaling means. In this case, a forwards display
element is preferably included, which is functionally
assigned to the forwards operating element, for the purpose of
visually signaling the presence of an obstacle detected by
means of the obstacle detection device in the forward direc-
tion. As an alternative or in addition thereto, the remote con-
trol has a reverse display element which is functionally
assigned to the reverse operating element, for the purpose of
visually signaling the presence of an obstacle detected by
means of the obstacle detection device, in the reverse direc-
tion.

[0021] Such a display element can be implemented using
one or more light emitting diodes (LEDs). Such a display
element can alternatively be implemented using a display
screen, particularly a touchscreen.

[0022] By way of example, the forwards and/or reverse
operating element and the respective display element (and/or
the combined forwards and reverse operating element and the
forwards display element and/or the reverse display element)
functionally assigned thereto are formed by an integrated
operating and display element. By way of example, this can
be an integrated operating and display element wherein the
operating element is backlit by light from the display element.
For this purpose, the operating element can be designed as a
membrane keypad, by way of example, wherein each button
is backlit by an LED.

[0023] However, the forwards display element can be
arranged next to the forwards operating element and/or the
reverse display element can be arranged next to the reverse
operating element (and/or the forwards display element and/
or the reverse display element is arranged next to the com-
bined forwards and reverse operating element). The display
element and the operating element in this case are preferably
spaced apart from each other in such a manner that, when the
operating element is actuated, the display element is not
covered by the finger used for the actuation.

[0024] By way of example, in a typical holding position of
the remote control, the forwards display element is arranged
above, next to the forwards operating element, and/or above
next to the combined forwards and reverse operating element,
from the perspective of the user, while the reverse display
element is arranged below, next to the reverse operating ele-
ment and/or below next to the combined forwards and reverse
operating element, from the perspective of the user in a typi-
cal holding position of the remote control. The forwards
operating element in this case is arranged above the reverse
operating element, from the perspective of the user, when the
remote control is held in the typical position, and/or the side
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of the combined operating element in this case, said side
being functionally assigned to the forwards direction, when
the remote control is held in the typical position, is assigned
[sic: arranged] above the side of the combined operating
element which is functionally assigned to the reverse direc-
tion.

[0025] Ifthe operating element is a button, the same can be
implemented using a snap disk (click spring).

[0026] By way of example, for the purpose of signaling the
presence of an obstacle in the forwards or reverse direction,
the corresponding display element can be illuminated in a
first color (for example in red or yellow), and for the purpose
of'signaling the absence in this direction, the display element
can be illuminated in a second color.

[0027] The parking function operating elements also pref-
erably include an activation operating element for the purpose
of activating the parking function. This is actuated prior to the
actuation of the forwards or reverse operating element. In
addition a display element for the purpose of signaling the
status of the parking function can be functionally assigned to
the activation operating element. These two elements are
preferably designed as an integrated operating and display
element.

[0028] In addition, for the purpose of requesting the actua-
tion of an operating element, the associated display element
can blink, such that the operator is requested to actuate the
operating element. For example, the operating element can
blink in a configuration with an integrated operating and
display element. In addition, an actuating element can blink
in order to request the operator to release the operating ele-
ment. By way of example, an operating element can blink in
a first color (e.g. green) in order to request the driver to actuate
the operating element, and in a second color (e.g. yellow) in
order to request the operator to release the operating element.
[0029] A second aspect of the invention particularly relates
to the protection of the parking function operating element
from unintentional activation. For this purpose, a remote con-
trol is preferably designed in such a manner that it has a base
element and a parking function operating part which has one
or more parking function operating elements. The remote
control is designed in such a manner that, when the parking
function operating part is in the covered state, the one or
multiple parking function operating elements of the parking
function operating part are covered and cannot be operated.
The parking function operating part can be transitioned out of
the covered state and into an open state of the parking function
operating part by movement of the parking function operating
part with respect to the base element, wherein the parking
function operating elements are visible and can be operated
when in said open state. For this purpose, the remote control
can have a corresponding mechanism which makes it possible
for the parking function operating part to be moved out of the
base element, particularly slid out or pulled out. As an alter-
native, the parking function operating part could also be
flipped out to make it visible.

[0030] The remote control is preferably designed in such a
manner that a parking or unparking function can only be
activated if the parking function operating part has reached a
defined end position for the movement—{for example, if it is
completely slid out. For the purpose of activating a parking
function, however, it is additionally necessary to actuate an
operating element, or even a plurality of operating elements in
a defined sequence. Such an initialization actuation sequence
can also serve as a child-proof device. As an alternative or in
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addition thereto, a mechanical lock of the mechanism which
moves out and/or flips out could be included.

[0031] A further aspect of the invention relates to the park-
ing assistance system which communicates with the remote
control. The parking assistance system comprises an environ-
ment sensor system and an obstacle detection device for the
purpose of detecting the presence of an obstacle based on
sensor information from the environment sensor system. In
addition, a bidirectional, wireless communication device is
included for the purpose of transmitting obstacle detection
information on the presence of an obstacle, determined by
means of the obstacle detection device, to the remote control,
and for the purpose of receiving information transmitted by
means of the remote control.

[0032] The duty ofthedriver to control a parking or unpark-
ing procedure can be ensured in a configuration wherein the
assistance system continuously monitors the remote control
to see whether the same is positioned in a defined range near
the vehicle. If the remote control is located outside of the
range, the assistant system automatically halts the vehicle in
aparked position, for example by means of the service brake.
[0033] For the purpose of monitoring, two different radio
modes are included in the communication device of the
vehicle: a first radio mode with a lesser range, and a second
radio mode with a range which is greater than the range of the
first radio mode. The first radio mode is preferably imple-
mented by means of a first radio device which works in the
low frequency (LF) range (30-300kHz), and the second radio
mode is preferably implemented by means of a second radio
device which works in the ultra-high frequency (UHF) range,
by way of example (300 MHz to 3000 MHz).

[0034] The first radio device with the lesser range is con-
trolled cyclically, by way of example. The first radio device
with the lesser range transmits a signal to the remote control.
If the remote control is located within the range of the first
radio device, the remote control transmits a confirmation
signal to the vehicle confirming that this signal has been
received from the vehicle. The confirmation signal is received
by means of the second radio device. If the confirmation
signal is not received, this means that the remote control is
located outside of the range of the first radio device. In this
case, the parking function (as the parking or unparking func-
tion) is blocked or interrupted, for example.

[0035] By using two radio systems, the key functions of a
remote control with an integrated key function are not com-
promised (particularly as regards range), because they can be
entirely implemented via the second antenna system which
has a high range.

[0036] Other objects, advantages and novel features of the
present invention will become apparent from the following
detailed description of one or more preferred embodiments
when considered in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows a passenger motor vehicle having one
embodiment of the parking assistance system according to
the invention, which can be controlled by remote control;
[0038] FIGS. 2-9 show an embodiment for the remote con-
trol schematically illustrated in FIG. 1, in various different
states and views;

[0039] FIG.10shows an exemplary process diagram for the
operation of the parking assistance system; and
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[0040] FIGS. 11-12 show further embodiments for a
remote control according to the invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0041] FIG.1 shows a schematic view of a passenger motor
vehicle 1 having one embodiment of the parking assistance
system 5 according to the invention, which can be controlled
by remote control 2 by an operator 3 of the remote control 2.
The parking assistance system 5 provides support, for
example, in a difficult parking procedure into a head-in park-
ing space 4, particularly in frontal parking. The head-in park-
ing space 4 is, by way of example, a garage, a narrow parking
space, or a public parking space. The parking assistant 5 has
two modes, for example: a parking mode, wherein the parking
assistant parks the vehicle forwards into the parking space 4,
and an unparking mode, wherein the parking assistant 5
unparks the vehicle 1 out of the parking space 4. Both modes
preferably have no forced coupling. Accordingly, the driver
can park his vehicle 1 himself, by way of example, and then
allow the unparking procedure to be carried out by means of
the described function. As an alternative, the parking assistant
5 can be something which alternatively, or additionally,
enables parking into longitudinal parking spaces or diagonal
parking spaces.

[0042] Because the operator 3 is not in the vehicle 1 during
the parking maneuver, and need not exit the vehicle 1 after the
maneuver, the parking space can be narrow with respect to the
width of the vehicle (for example a narrow garage). In order
to park the vehicle 1 in the parking space 4, the driver 3 exits
the vehicle 1 and starts the automatic parking procedure via a
remote control 2. The parking assistant 5 then takes over the
control of the drive, braking, and steering functions, and
optionally the gear selection function, and maneuvers the
vehicle independently into the narrow garage—and also out
of the same at a later time. As such, the driver is spared the
discomfort of entering and exiting the vehicle in narrow
garages, and is also potentially spared damaged doors. For
simplification, the automatic control functions of the parking
assistance system 5, for controlling the drive, braking, etc., as
well as the interface to the corresponding control devices of
the vehicle 1 are not illustrated in FIG. 1.

[0043] The parkingassistance system 5 includes two partial
environment sensor systems 6a, 6. These are, by way of
example, an ultrasound, radar, or camera-based environment
sensor system, or a combination of different types of envi-
ronment sensor systems. In the example in FIG. 1, a first
environment sensor system 6a, for the purpose of detecting
the environment in the forward direction, is positioned on the
front side, and a second environment sensor system 654 for the
purpose of detecting the environment in the rearward direc-
tion is positioned on the rear side, each typically having a
plurality of individual sensors. The sensor information 7a, 75
of'the environment sensor systems 6a, 65 is further processed
by an obstacle detection device 8; rather than one detection
device 8 for both directions, two completely separate detec-
tion devices can be included for the two directions—for the
forward and the rearward directions. The presence of an
obstacle is determined in the obstacle detection device 8
based on the sensor information 7a, 7b. The information 9 on
the presence of an obstacle (or absence thereof)—called the
obstacle detection information 9 below—is transmitted by a
bidirectional wireless communication device 10 to the remote
control 2. In this case, the obstacle detection information 9
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can be reformatted into any suitable format for the transmis-
sion. In addition, the bidirectional communication device 10
can receive control signals from the remote control 2, by way
of example.

[0044] The remote control 2 has a bidirectional communi-
cation device 11 for the purpose of communication with the
communication device 10 of the vehicle 1. In addition, there
are parking function operating elements 12-14, for example
in the form of buttons, meaning keys. As an alternative, a
touchscreen can also be used to implement the parking func-
tion operating elements 12-14. The bidirectional communi-
cation device 11 is configured to receive the obstacle detec-
tion information 9 on the presence of an obstacle determined
by means of the obstacle detection device 10. In addition the
remote control 2 has signaling means 12-14. The signaling
means 12 and 14 serve the purpose of signaling the presence
of'an obstacle to the operator of the remote control according
to the obstacle detection information 9 received. In the
embodiment in FIG. 1, there are, by way of example, inte-
grated operating and display elements 12-14, wherein the
keys of each operating element are backlit by light from the
display element (for example an LED), for example. In addi-
tion, each display element can be positioned next to the oper-
ating element.

[0045] In the embodiment in FIG. 1, a forwards button 12
for the purpose of controlling the forward movement of the
passenger motor vehicle 1, and a reverse button 14 for the
purpose of controlling the rearward movement of the passen-
ger motor vehicle, are included in the remote control 2. The
forwards button 12 is equipped with a forwards display ele-
ment (for example an LED) 12 which is able to signal the
presence of an obstacle in the forward direction. The reverse
button 14 is equipped with a reverse display element (for
example an LED) 14 which serves the purpose of visually
signaling the presence of an obstacle in the reverse direction.
[0046] FIG. 2 shows one embodiment of the remote control
2 illustrated schematically in FIG. 1. In this case, it is a radio
remote control 2 which has a parking function operating part
20 with the parking function operating elements 12-14, and a
base element 21. The base element 21 has operating elements
for the purpose of opening and closing the vehicle 1. The
remote control 2 therefore has dedicated parking function
operating elements, such that it is possible to avoid assigning
two functions to buttons on the base element in the imple-
mentation of the parking function control.

[0047] The parking function operating part 20 on the base
element 21 is preferably able to be moved out, for example to
be slid out or pulled out. The operating surface with the
parking function buttons 12-14 can only be seen and operated
after the parking function operating part 20 has been moved
out. The parking function can preferably only be activated
once the operating part 20 has been fully slid out. The for-
wards button 12, the reverse button 14, and a so-called acti-
vation button 13 can each be selectively backlit by means of
the light from two-color LEDs, for example selectively with
a green light or a yellow light. According to the presence of an
obstacle in the forward direction or the reverse direction, the
forwards button 12 and/or reverse button 13 is backlit in a first
orasecond color. Inthe following, the assumption is made, by
way of example, that each button 12 and/or 13 is illuminated
in yellow given the presence of an obstacle in the forwards
direction and/or reverse direction, and is illuminated in green
in the absence of an obstacle. However, any two different
colors canbe used for the purpose of signaling the presence of
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an obstacle or absence of the same. The buttons 12-14 can
have symbols, for example (by way of example, triangles in
different directions, and a vehicle shown in top view as in
FIG. 2). The buttons 12-14 can be backlit in such a manner
that the light passes through the respective symbol when
viewed from above, and does not pass through the surface of
the respective button around the symbol.

[0048] FIG. 3 shows the remote control 2 illustrated in FIG.
2, in a side view.

[0049] The remote control 2 is shown in FIG. 4 prior to the
parking function operating part 20 being moved out of the
base element 21. Prior to the movement thereof outward, the
parking assistant is preferably not yet activated. After the
same is moved out, the parking function is preferably still not
immediately activated. To activate the parking assistant, the
activation button 13 is actuated, the same basically corre-
sponding to an on/off switch (see FIG. 5).

[0050] The button 13 preferably blinks after the parking
function operating part 20 is moved out in order to request the
operator 3 to actuate the button 13. After the button 13 is
actuated, the operator 3 is informed, by the color with which
the forward button 12 and the reverse button 13 are backlit,
whether an obstacle is present in the forwards direction and/or
the reverse direction. In the situation illustrated in FIG. 6, the
forward button 12 and the reverse button 14 are each illumi-
nated in yellow in order to inform the operator 3 that there is
an obstacle in both the forwards direction and the reverse
direction. In the situation illustrated in FIG. 7, in contrast, the
forward button 12 is illuminated in green, and the reverse
button 14 in yellow, in order to inform the operator 3 that there
is no obstacle in the forwards direction and there is an
obstacle in the reverse direction. The forward button 12 is not
persistently illuminated in the case in FIG. 7, but rather
blinks. In this way, the operator 3 is requested to actuate the
blinking forward button 12.

[0051] Inthe case in FIG. 7, the forward button 12 is actu-
ated to initiate the parking procedure inthe forwards direction
(to initiate the unparking procedure in the reverse direction,
the reverse button 14 is actuated); in this case, a long press
(meaning longer than 2 s) is sufficient, for example. FIG. 8
shows the remote control upon the actuation of the forward
button 12, wherein the forward button 12 and the activation
button 13 are illuminated in green. During the forwards
movement, the forward button 12 must be continuously actu-
ated, because otherwise it springs back automatically into the
non-pressed position. As soon as the button 12 (or the button
14 in the case of movement in the reverse direction) of the
remote control 2 is no longer actuated, the parking assistant 5
brakes the vehicle 1 and brings it to a halt using the service
brake. The remote control 2 enables the operator 3 to brake
the vehicle 1 in an emergency by letting go of the button 12 (or
the button 14 in the case of movement in the reverse direction)
of the remote control 2. If the forward button 12 becomes
jammed in the pressed position, the vehicle is preferably
brought to a halt by means of a pressing of any other button of
the remote control 2, using the service brake.

[0052] The vehicle is likewise halted by means of the ser-
vice brake if the detector device 8 detects an obstacle on the
basis of the sensor information of the sensor 6a.

[0053] The parking procedure can be re-assumed from the
parked state by once again actuating the forward button 12.
The parking procedure is then continued. The driver prefer-
ably always has the possibility of carrying out a quick change
of'the direction of movement. For this purpose, a clear direc-
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tion of movement is assigned to the buttons 12 and 14 of the
remote control 2. In order to carry out the change in the
direction of movement as quickly as possible, the vehicle 1 is
initially held by the service brake for a maximum of 10 s, by
way of example, following a halting of the vehicle. If no other
actuation of the remote control 2 by the driver occurs during
this time, the vehicle 1 switches to the secure vehicle state
(gear position P). The parking function can be ended when the
vehicle has assumed the secure vehicle state and the parking
procedure is not resumed within 30 seconds.

[0054] The vehicle comes to a halt by means of the service
brake, and switches into the secure vehicle state (gear posi-
tion P) if the vehicle has reached the end position in the
parking space. The end position is reached, by way of
example, when either the detector 8 detects a large-surface
area object in the direction of travel (case 1, when a frontal
boundary object exists), or the detector 8 detects that the front
of the vehicle 1 is projecting past the lateral boundary object
(case 2, when there is no frontal boundary object). However,
the vehicle always only travels a maximum, specific distance,
for example a maximum of 1.2 times the length of the vehicle.
Then the gear position P is selected, the vehicle is no longer
ready for movement, and the ignition is switched off.

[0055] The unparking procedure is controlled in a similar
manner. After the parking function operating part is moved
out, and the activation button 13 is activated, the parking
function is ready for the unparking procedure.

[0056] So that the vehicle at this point moves out of the
parking space backwards, the driver must actuate and hold
down the reverse button 14 of the remote control 2. As soon as
the reverse button 14 of the remote control 2 is no longer
actuated, the function halts the vehicle 1 using the service
brake.

[0057] The unparking procedure can be resumed from the
halt by the reverse button 14 being actuated and held down
again.

[0058] Once the end position is reached, the vehicle 1 is
halted by means of the service brake, and switches over to the
secure state (gear position P). The end position is, by way of
example, the starting point of the parking procedure if a
parking procedure has previously been carried out by the
function, and the vehicle 1 has not been moved in the mean-
time. The end of the function can be signaled to the driver, by
way of example, by the outer mirror tilting outward. The
vehicle is then, at this point, ready for movement, and in gear
position P. The readiness for movement can also be ended if
the driver does not open a door within 30 seconds.

[0059] The duty ofthedriver to control a parking or unpark-
ing procedure can be ensured in a configuration wherein the
driver assistance system 5 continuously monitors the remote
control 2 to see whether the same is positioned in a defined
range near the vehicle 1—for example within a lateral and
rearward region of the vehicle at a maximum of 2 m or 4 m
away.

[0060] If the remote control 2 is located outside of the
range, the assistant system 5 automatically halts the vehicle 1
in a parked position, for example by means of the service
brake. The vehicle 1 can switch over to a secure vehicle state
with the gear position P if no other button is pressed within a
certain duration of time (for example 10 s).

[0061] For this purpose, two different radio modes are
included in the communication device 10 of the vehicle 1: a
first LF radio mode (for example operating at 125 kHz) with
a lesser range, and a second UHF radio mode (for example
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operating at 433 MHz) with a greater range. The first radio
mode has a range of 2 meters or 4 meters, by way of example.
The second radio mode has a range of tens of meters, by way
of example.

[0062] The communication device 10 transmits a coded
query signal to the remote control 2 repeatedly, in the LF radio
mode with the lesser range. If the remote control 2 is located
in the range of the first radio mode, the remote control 2
transmits a confirmation signal to the vehicle 1 confirming
that it has received the query signal of the vehicle 1. The
confirmation signal is received in the UHF radio mode in the
communication device 10 of the vehicle 1. If the confirmation
signal is not received, this means that the remote control 2 is
located outside of the range of the LF radio mode, and the
parking function cannot be activated or is blocked or inter-
rupted. If the remote control 2 is outside of the allowed range
around the vehicle 1, this is signaled to the operator 3 prefer-
ably via the remote control 2, particularly in a visual manner.
For this purpose, corresponding data is transmitted by the
vehicle 1 to the remote control 2. According to FIG. 9, the
activation button 13 is illuminated in yellow if the remote
control 2 is located outside of the allowed range around the
vehicle.

[0063] The vehicle 1 preferably transmits the control infor-
mation for the individual display elements of the parking
function buttons 12-14 directly to the remote control 2, con-
cerning whether and in what color each parking function
button 12-14 should be illuminated, and whether the illumi-
nation should be a blinking or continuous illumination (illu-
mination mode). In steps 260-290 and 330-360, the control
information on the color and the illumination mode for the
buttons 12 and 14 is obstacle detection information on the
presence of an obstacle in the forwards direction and/or
reverse direction, because the color control information and
the illuminated mode control information (even in and of
themselves) indicate whether an obstacle is present or not in
the respective direction.

[0064] FIG.10 shows an exemplary process diagram for the
operation of the parking assistance system 5. Prior to a park-
ing procedure, the driver 3 exits the vehicle 1, the same being
positioned in front of the parking space 4, oriented toward the
same, and in the gear position P of the automatic transmis-
sion. The driver 3 moves the parking operating part 20 out of
the base element 21 of the remote control 2, such that the
parking operating surface is visible. The parking assistance
system 5 can be activated at this point (see step 100). This is
indicated to the driver 3 by a green, blinking activation button
13, wherein the driver 3 is requested to actuate the activation
button 13 by the blinking (see step 110). In FIG. 10, a blinking
button is indicated by the letter “B” (for blinking), and a
non-blinking, illuminated button is indicated by the letter “D”
(for duration). A green illuminated button is indicated by the
characters “Gr”, and a yellow illuminated button is indicated
by the characters “Ge”. The parking assistance system 5 is
activated by a long pressing (for example greater than 2 s) of
the button 13 (see query 120 and step 130). The function is
initialized at this point, and ready for the parking procedure.
In addition, the front headlight can optionally be switched on.
The state of readiness can additionally be indicated to the
driver 3 via the tilting of the outer mirror.

[0065] A check can optionally be made of whether the
activation is carried out within a certain period of time (for
examplein less than 5 s) after the exiting of the vehicle 1. The
activation procedure, by completely moving the operating
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part 20 out, and then pressing the activation button 13 for a
long time, should prevent an unintentional activation.
[0066] By means of the request 140, it is possible to check
whether the driver 3 would like to cancel the parking function
by actuating the button 13. The functional cancellation is
indicated to the driver 3 by yellow blinking buttons 12-14 (see
steps 150 and 160).

[0067] A check is made by means of the query 170 as to
whether the driver 3 is positioned in the allowed range near to
the vehicle. This can be checked on the basis of whether the
confirmation signal has been received from the remote con-
trol 2 in the UHF range. If the remote control 2 is outside of
the range, this is indicated to the driver 3 by a yellow, con-
tinuous illumination of the activation button 13 (see step 180).
In the query 190, a check is made as to whether multiple
buttons 12-14 have been pressed. If the button 13 is pressed in
this case (see query 200), the system is deactivated (see step
210). In query 220, a check is made as to whether the forward
button 12 or the reverse button 14 can been actuated. If this is
not the case, then a check is made of whether both the for-
wards direction and the reverse direction are clear (see query
230), only the forwards direction is clear (see query 240), or
only the reverse direction is clear (see query 250). The
absence of an obstacle inthe forwards direction is indicated to
the driver 3 by a green blinking forward button 12 (see steps
260 and 270), an obstacle in the forwards direction is indi-
cated to the driver 3 by a continuously yellow illuminated
button 12 (see steps 280 and 290). An absence of an obstacle
in the reverse direction is indicated to the driver 3 by a green
blinking reverse button 14 (see steps 260 and 280), an
obstacle in the reverse direction is indicated to the driver 3 by
a continuously green illuminated button 14 (see steps 270 and
290). If the result of the query 220 is that one of the buttons 12
or 14 is pressed, a check is made in the queries 300 and 310 as
to whether the button 12 or the button 14 is actuated.

[0068] Ifthe forward button 12 is actuated, a check is made
in query 320 to determine that no obstacle is positioned in the
forwards direction. If an obstacle is present in the forwards
direction, this is indicated to the driver 3 by a yellow blinking
forward button 12, wherein the vehicle 1 is parked or is halted
if it is already moving (see step 330). A user action is com-
municated by a blinking: in this case, the yellow blinking of
the forward button 12 requests the user to release the button
12.

[0069] If there is no obstacle in the forwards direction, the
vehicle 1 begins to move in the forwards direction, or contin-
ues to move in the forwards direction if it is already moving
(see step 340). This indicated to the driver 3 by a continuously
green-illuminated forward button 12. If there is no obstacle in
the reverse direction (see query 380), this is indicated to the
driver 3 by a yellow blinking reverse button 14, wherein the
vehicle is parked or is halted if it is already moving (see step
350). The driver is requested to let go of the button by the
yellow blinking. If there is no obstacle in the reverse direc-
tion, the vehicle 1 begins to move in the reverse direction—
for example in an unparking procedure—or continues to
move in the reverse direction if it is already moving (see step
360). This is indicated to the driver 3 by a continuously
green-illuminated reverse button 14. After one of the steps
330-360 is selected, the method jumps to query 400, wherein
a check is made as to whether the vehicle 1 has already
exceeded a maximum allowing movement distance during
the parking procedure. This corresponds to 1.2 times the
length of the vehicle, by way of example.
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[0070] A remote control concept for a parking assistant has
been described above, wherein the parking function operating
surface has—additionally to the parking function operating
buttons—a set of display symbols (in this case in the form of
LEDs which backlight the operating buttons), said display
symbols symbolizing the state of the parking function and the
assignment of the buttons to actions. In order to not depict all
display possibilities inside the vehicle on the remote control,
the parking function has a logic which independently ana-
lyzes certain display possibilities, and initiates actions with-
out an interaction with the user.

[0071] The duty of'the driver to control the situation can be
ensured in a configuration wherein the parking function con-
tinuously monitors the remote control to see whether the
same is positioned in a defined range near the vehicle. If the
remote control is located outside of the range, the assistant
system automatically halts the vehicle in a parked position,
for example by means of the service brake. For the monitoring
function, a radio system having an LF and a UHF mode is
used, as described above. As a result, the configuration pre-
vents the driver from being able to remove himself from the
parking situation and no longer see the area which the vehicle
is driving into.

[0072] The keys are designed in such a manner that they
cannot be arrested in the pressed position, and must be con-
tinuously held down by hand in this position, wherein other-
wise they automatically spring back to the unpressed posi-
tion. As soon as the corresponding button of the remote
control is no longer actuated, the parking function halts the
vehicle with the service brake. In this way, a continuous
contact is created between the driver and the vehicle, wherein
it is possible for the driver to halt the vehicle in an emergency
by releasing the button of the remote control. Likewise, a
button is functionally assigned to each direction of travel—
meaning forwards and reverse. As such, multi-point parking
behavior can be possible, wherein the operator of the remote
control can always specify the change of the direction of
movement himself, and therefore can control the parking
process.

[0073] The vehicle key is preferably designed in such a
manner that the parking operating part must be moved out,
and thereby the parking function operating elements are vis-
ible. In addition, a press (particularly a long press) of an
activation button for the activation of the parking function, or
alternatively even a determined sequence of button actuations
for turning on the parking function, can also be required. It
could also be contemplated that multiple buttons must be
pressed at the same time in order to switch on the parking
function. Such measures prevent the parking function from
being initiated unintentionally (for example from a pocket) or
by children.

[0074] The vehicle is preferably always automatically
brought to a halt as soon as either the remote control leaves the
allowed range, or any other operating element on the remote
control is actuated. In this way, dangerous situations are
avoided in which the vehicle can no longer be brought to ahalt
if the respective parking function button on the remote control
becomes jammed in the pressed state.

[0075] The preferably clear assignment of the button of the
remote control to one direction of travel serves the purpose of
allowing the driver to immediately react to a dangerous situ-
ation he has identified, among other things, with a change in
the direction of travel, and to remove the vehicle from this
situation. In this way, the driver has the same option for
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intervention as in the vehicle. Therefore, there is preferably a
button to which the forward movement of the vehicle is
assigned, and preferably a button to which the reverse move-
ment of the vehicle is assigned. In addition, by means of an
LED (or alternatively a display), the assignment is displayed
to the operator, by way of example. In addition, the vehicle is
first brought to a halt by means of the service brake upon each
release of the respective parking function button. Only after a
defined period of time (for example 10 s), the parking block is
preferably activated in order to hold the vehicle parked for a
longer duration. In this way, it is possible to carry out achange
in the direction of travel as quickly as possible (halting the
vehicle with the service brake), and also to fully and perma-
nently secure the vehicle against rolling away (parking
block).

[0076] In addition, the distance of the vehicle can be mea-
sured via sensors inside the vehicle. As soon as a defined
distance in the forwards direction or the reverse direction has
been reached or exceeded, the vehicle is preferably automati-
cally halted by braking without user interaction. In this way,
the action radius of the vehicle is limited in order to minimize
the potential risk.

[0077] Thevehicle can optionally be depicted to the user on
a display of the remote control or a smartphone as a true
image, or a symbolic depiction.

[0078] A further embodiment of a remote control 2 accord-
ing to the invention is illustrated in FIG. 11 (at right in top
view; at left in side view). Instead of using two separate
buttons for the forwards movement and the reverse move-
ment, acombined forwards and reverse operating element can
be used, in the form of a rocker button 50, wherein upon the
actuation (by pressing it down) of the upper half 52 of the
rocker button 50, a forwards movement is carried out, or upon
the actuation (by pressing it down) of the lower half 54 of the
rocker button 50, a reverse movement is carried out, as long as
each half 52 and/or 54 of the rocker button is actuated. If the
actuation of one half 52 and/or 54 of the rocker button 50 is
ended, the rocker button 50 springs back into the starting
position.

[0079] In addition, there is a forward display element 56,
and a reverse display element 58, wherein the forwards dis-
play element 56 is arranged above next to the rocker button
50, while the reverse display element 58 is arranged below
next to the reverse button 50. The display elements 56 and 58
can each have one or more LEDS, by way of example, and
preferably be illuminated in different colors. For the purpose
of signaling the presence of an obstacle in the forwards or
reverse direction, the forwards display element 56 is illumi-
nated, and/or the reverse display element 58 is illuminated,
for example in red, while the respective display element 56
and 58 is illuminated in green, for example, to signal the
absence of an obstacle in the respective direction. In addition,
an on/off switch 60 for generally switching on and off the
parking function, with a status display element 62 positioned
next to the same, and a deadman button 64, with a deadman
display element 66 positioned next to the same, are included.
All display elements 56, 58, 62, and 64 can preferably be
illuminated in yellow, red, and green. In order to request the
user to actuate an operating element 52, 54, 60, 64, the
assigned display element 56, 58, 62, 66 can further be
switched over to a blinking state.

[0080] One exemplary process is explained below. After
actuation of the on/off button 60, the status display element 62
is illuminated continuously in green, and the deadman display
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element 66 blinks in yellow. The blinking serves as a request
for actuation. Upon continuous actuation of the deadman
button 64, and with no obstacle in the forwards and reverse
directions, the forwards display element 56 and the reverse
display element 58 blink in green in order to request the user
to actuate the upper side 52 or the lower side 54 of the rocker
button 50. The display elements 62 and 66 are illuminated
continuously in green. Upon the actuation of the upper side 52
of' the rocker button 50 (and the further, continuous actuation
of the deadman button 64), travel begins in the forwards
direction. The forwards display element 56 is continuously
illuminated in green, and the reverse display element 58 is not
illuminated. If there is an obstacle in the forwards direction,
or the end position has been reached, the forwards display
element 56 is illuminated in red.

[0081] A further embodiment of a remote control 2 accord-
ing to the invention is illustrated in FIG. 12. This includes a
display screen 70 (for example a liquid crystal display (LCD)
or an organic light emitting display (OLED)) for the purpose
of displaying the presence of an obstacle. The display logic
corresponds substantially to the first embodiment in FIG. 2 to
FIG. 10, by way of example. If no obstacle is present in the
forwards direction, a green symbol 72 (in this case, a triangle)
appears, by way of example, on the screen 70. If there is an
obstacle in the forwards direction, a red symbol 72 (in this
case a triangle) appears on the display 70, by way of example.
Ifthere is no obstacle present in the reverse direction, a green
symbol 74 (in this case a triangle) appears on the display 70
by way of example. If there is an obstacle in the reverse
direction, a red symbol 74 (in this case a triangle) appears on
the display screen 70. As an alternative or in addition thereto,
the distance to the obstacle could be illustrated graphically on
the display screen 70. For this purpose the boundary of a
detected obstacle, and the space behind the boundary of the
obstacle, could be emphasized in color with respect to the
clear space in the illustrated environment detection area, as is
indicated in FIG. 12 (see the surface 75 in the environment
detection area in the forwards direction, wherein the surface
75 represents the boundary of the obstacle and the space
behind the boundary of the obstacle).

[0082] Status information for the parking function can be
displayed via the vehicle 80 illustrated on the display screen
70.

[0083] The operation of the parking function is carried out
via mechanical buttons in FIG. 12. For this purpose, there is a
forward button 76, a reverse button 78 (wherein the buttons 76
and 78 can be implemented as a common rocker button), an
on/off button 60, and a deadman button 64.

[0084] A notification (for example a blinking arrow) can
optionally be displayed on the display screen 70 next to the
respective button 60, 64, 76, and 78, as an actuation notifica-
tion, when the respective button 60, 64, 76, and 78 should be
actuated.

[0085] Ifthe display screen 70 is a touchscreen, the opera-
tion of the parking function can also take place via the touch-
screen 70. By way of example, the vehicle 80 illustrated on
the touchscreen 70 can be moved upward or downward like a
slider, by a finger movement. The forwards movement is
initiated by the sliding of the vehicle 80 upward; the sliding of
the vehicle 80 downward initiates the reverse movement, as
long as the deadman button 64 is actuated.

[0086] The foregoing disclosure has been set forth merely
to illustrate the invention and is not intended to be limiting.
Since modifications of the disclosed embodiments incorpo-
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rating the spirit and substance of the invention may occur to
persons skilled in the art, the invention should be construed to
include everything within the scope of the appended claims
and equivalents thereof

What is claimed is:

1. A remote control for a parking assistance system for
automated parking of a passenger motor vehicle, wherein the
parking assistance system comprises an environment sensor
system, an obstacle detection device for detecting the pres-
ence of an obstacle based on sensor information from the
environment sensor system, and a first bidirectional wireless
communication device for transmitting obstacle detection
information on the presence of an obstacle as determined by
the obstacle detection device, and for receiving information
sent by the remote control,

the remote control comprising:

a second bidirectional wireless communication device for
wireless communication with the first bidirectional
wireless communication device of the passenger motor
vehicle, and

one or more parking function operating elements for con-
trolling at least one of parking or unparking of the pas-
senger motor vehicle, wherein:

the second bidirectional wireless communication device of
the remote control is configured to receive the obstacle
detection information on the presence of the obstacle
determined by the obstacle detection device, and

the remote control has signaling means for signaling the
presence of the obstacle to an operator of the remote
control according to the received obstacle detection
information.

2. The remote control according to claim 1, wherein the

signaling means include at least one of:

a forwards display element for visually signaling the pres-
ence of the obstacle in the forward direction, or

a reverse display element for visually signaling the pres-
ence of the obstacle in the reverse direction.

3. Theremote control according to claim 2, wherein the one

or more parking function operating elements include:

a forwards operating element for controlling a forward
movement of the passenger motor vehicle,

a reverse operating element for controlling the reverse
movement of a passenger motor vehicle, or

a combined forwards and reverse operating element.

4. The remote control according to claim 3, wherein at least
one of:

the forwards display element is arranged next to the for-
wards operating element,

the reverse display element is arranged next to the reverse
operating element, or

at least one of the forwards display element or the reverse
display element is arranged next to the combined for-
wards and reverse operating element.

5. The remote control according to claim 3, wherein

atleast one of the forwards operating element or the reverse
operating element, and the display element which is
functionally assigned to the forwards reverse operating
element or the reverse operating element, and/or the
combined forwards and reverse operating element, and
at least one of the forwards display element or the
reverse display element, form one integrated operating
and display element.
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6. The remote control according to claim 5, wherein the
operating element in the integrated operating and display
element is backlit with light from the display element.

7. The remote control according to claim 6, wherein the
integrated operating and display element has a button which
is backlit by a light emitting diode (LED) which is function-
ally assigned to the button.

8. The remote control according to claim 2, wherein at least
one of the forwards display element or the reverse display
element:

is illuminated in a first color for signaling the presence of

the obstacle in at least one of the forward direction or the
reverse direction, and

is illuminated in a second color for signaling the absence of

the obstacle in at least one of the forward direction or the
reverse direction.
9. The remote control according to claim 1, wherein the
parking function operating elements have an activation oper-
ating element for activating the parking assistance system.
10. The remote control according to claim 9, wherein a
display element for signaling a status of a parking function is
functionally assigned to the activation operating element.
11. The remote control according to claim 1, wherein the
remote control further comprises a display element that
blinks to request actuation of an associated operating element
or to request release of the associated operating element.
12. The remote control according to claim 1, further com-
prising:
a base element, and
a parking function operating part comprising the one or
more parking function operating elements, wherein:

when the parking function operating part is in a covered
state, the one or more parking function operating ele-
ments of the parking function operating part are covered
and cannot be operated, and

the parking function operating part is transitioned from the

covered state into an open state of the parking function
operating part by moving the parking function operating
part with respect to the base element, wherein the park-
ing function operating elements are visible and operated
when in the open state.

13. The remote control according to claim 12, wherein the
parking function operating part is transitioned from the cov-
ered state into the opened state by sliding out, pulling out, or
flipping out the parking function operating part.

14. The remote control according to claim 1, further com-
prising a radio control key for locking and unlocking the
passenger motor vehicle.

15. The remote control according to claim 1, wherein the
remote control and the parking assistance system serve the
purposc of automated parking of the passenger motor vehicle
in a head-in parking space.

16. The remote control according to claim 1, wherein:

the second bidirectional wireless communication device of

the remote control has a first radio mode and a second
radio mode which has a greater range compared to a
range of the first radio mode,
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in the first radio mode, a signal emitted by the passenger

motor vehicle is received, and

in the second radio mode, a signal is transmitted to the

passenger motor vehicle if the remote control is located
in a space near the passenger motor vehicle.

17. The remote control according to claim 1, further com-
prising a touchscreen for implementing the one or more park-
ing function operating elements and the signaling means.

18. A parking assistance system which can be controlled by
a remote control, for automated parking of a passenger motor
vehicle, the parking assistance system comprising:

an environment sensor system,

an obstacle detection device for detecting the presence of

an obstacle based on sensor information from the envi-
ronment sensor system, and
a bidirectional wireless communication device for trans-
mitting to the remote control obstacle detection infor-
mation on the presence of an obstacle as determined by
the obstacle detection device, and for receiving informa-
tion sent by the remote control.
19. The parking assistance system according to claim 18,
wherein:
the bidirectional wireless communication device has a first
radio mode and a second radio mode which has a greater
range compared to a range of the first radio mode, and

the parking assistance system monitors whether the remote
control is located within the range of the first radio mode
by transmitting a signal to the remote control in the first
radio mode, and then receives a signal transmitted from
the remote control in the second radio mode if the remote
control is located within the range of the first radio
mode.

20. A remote control for a parking assistance system for the
automated parking of a passenger motor vehicle, the remote
control comprising:

a base element; and

a parking function operating part comprising one or more

parking function operating elements for controlling at
least one of parking or unparking of the passenger motor
vehicle, wherein:

when the parking function operating part is in a covered

state, the one or more parking function operating ele-
ments of the parking function operating part are covered
and cannot be operated, and

the parking function operating part is transitioned from the

covered state into an open state of the parking function
operating part by moving the parking function operating
part with respect to the base element, wherein the park-
ing function operating elements are visible and operated
when in the open state.

21. The remote control according to claim 20, wherein the
parking function operating part is transitioned from the cov-
ered state into the opened state by sliding out, pulling out, or
flipping out the parking function operating part.

* * * * *
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