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Description
Field of Invention

[0001] The present invention relates to the control of
vehicle elements and, in particular, to the automatic ad-
justment of elements provided inside or outside a vehic-
ular cabin based on the position of a driver or another
passenger determined by means of microphones.

Prior Art

[0002] The passengers of vehicles, in particular, driv-
ers have to operate different apparatus and cabin ele-
ments as, e.g., operating controls, mirrors, displays and
entertainment devices, before the start of a travel and
also while traveling. Displays and mirrors, e.g., have to
be adjusted to the viewing angle of the driver and/or the
other passengers.

[0003] The vehicular cabin elements (inside or outside
the vehicular cabin) are usually manipulated by hand.
Given the increasing number of elements to be handled,
restriction to manual operation is more and more consid-
ered uncomfortable. Moreover, the need or desire for ma-
nipulating different devices during the travel distracts the
driver’s attention thereby increasing the risk of accidents,
in particular, in the case of car drives in urban areas.
[0004] Inrecentyears employment of servo-motors for
actuating cabin elements as seats, windows, and mirrors
became prevalent in higher-class automobiles as well as
in ships and boats. Manipulating by crank handles and
manual turning is partly replaced by pressing or touching
buttons that initiate operation by servo-motors.

[0005] However, each time a user wants a cabin ele-
ment to be re-adjusted, e.g., due to slight positional
changes, he has to operate the buttons in order to have
the servo-motors to adjust the respective cabin element.
Moreover, if different drivers use the same vehicle at dif-
ferent times, particular adjustments, e.g., the inclination
of an interior and an exterior mirror of an automobile,
chosen by one of the drivers are almost necessarily in-
appropriate for another one.

[0006] EP0472356 A1discloses aspeech recognition
apparatus according to the preamble of claims 1 and 12
that is configured to determine from which seat of a ve-
hicle a command is generated. The disclosed apparatus
comprises a command seat discriminating means that
consists of a comperator that outputs signals based on
phase shift and in-phase information of microphone sig-
nals.

[0007] EP 1085 781 A2 discloses a voice control suit-
able inthe case of arelatively great distance of a speaker
from microphones. It is disclosed an apparatus for adapt-
ing the direction characteristics of directional micro-
phones on the basis of signals provided by a means for
detecting the position of the speaker.

[0008] EP 0 624 046 A1 describes a hands-free set
with noise compensation comprising directional micro-
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phones by which microphone signals are obtained that
are subtracted from each other to obtain an enhanced
wanted signal.

[0009] Inthe US patentUS 6 731 334 B1 an automatic
voice tracking camera system comprising a microphone
array and a beamformer is described.

[0010] Consequently, there is still a need for a more
comfortable and safer adjustment of vehicular cabin el-
ements, in particular, of those elements that assist the
driver in observing the traffic and orientating himself. It
is therefore an object of the present invention to provide
an improved control of cabin elements.

Description of the invention

[0011] The above mentioned object is achieved by a
system for automatic adjustment of vehicular cabin ele-
ments according to claim 1 and a method for adjusting
vehicular cabin elements according to claim 12.

[0012] According to claim 1 it is provided a system for
automatic adjustment of at least one element provided
with at least one actuator and provided inside or outside
a vehicular cabin, comprising

at least one microphone array for detecting utterances
of at least one speaker and for obtaining microphone
signals corresponding to the utterances;

localization means configured to determine the position
of the atleast one speaker on the basis of the microphone
signals and to output at least one localization signal; and
control means configured to receive the at least one lo-
calization signal and to automatically control the at least
one actuator of the at least one element on the basis of
the at least one localization signal.

[0013] An element provided inside or outside a vehic-
ular cabin, herein also referred to as "vehicular cabin el-
ement’ orsimply ’element’, may be a standard equipment
component, as, e.g., a mirror, a blower of a heating, but
also a display, e.g., of an on-board navigation system
and avideo/DVD and television device, as well as a com-
ponent of audio entertainment devices. The at least one
vehicular cabin element is equipped with an actuator
(servo-motors) that electrically adjusts the element ac-
cording to control signals transmitted by a control means.
The control means is not necessarily physically separat-
ed from the localization means and may, in particular, be
integrated in the latter.

[0014] The terms vehicle and’vehicular cabin’, in gen-
eral, herein refer to watercrafts, aircrafts and automo-
biles. Automobiles represent a preferred application of
the embodiments of the inventive method and system
disclosed herein.

[0015] The microphone signals may preferably be dig-
itized and undergo a Fast Fourier Transformation for fur-
ther processing. Methods for speaker localization using
microphone arrays are known in the art (see, e.g., Micro-
phone arrays: signal processing techniques and applica-
tion, M. Brandstein and D. Ward, Springer, Berlin, 2001).
Different sound travel times may, e.g., be detected by



3 EP 1 695 873 B1 4

different microphones which, considering the constant
sound speed, allow for a determination of the distance
of some acoustic source to the respective microphones.
However, the term microphone array includes the trivial
case of only one microphone.

[0016] The individual actuators of the vehicular cabin
elements are controlled on the basis of the localization
signals that encode the accurate position of the driver
and possibly of other passengers. For the accurate po-
sition the according optimized position and, in particular,
inclination of the respective vehicular element that is to
be adjusted can be set up by means of the actuators.
Preferably, for possible positions of the driver and other
passengers the respective positions and inclinations of
the vehicular elements are stored and actuation of the
elements is performed using these stored data.

[0017] Bytheinventive systemamore comfortable and
safer adjustment of vehicular cabin elements, in partic-
ular, of those elements that assist the driver in observing
the traffic and orientating himself is provided than pres-
ently available in the art.

[0018] When a driver starts the engine, the mirrors,
e.g., can automatically be adjusted to the size of the driv-
er. Positional changes can be compensated for by the
disclosed automatic adjustment of vehicular cabin ele-
ments. It may be, e.g., that during the travel the driver
decides to sit closer to or farer from the windshield. Con-
sequently, the previous inclination of, e.g., the interior
mirror no longer provides the optimal rear view. The in-
terior mirror can be automatically adjusted corresponding
to the new position of the drivers after he has performed
verbal utterances or voiced sounds that not necessarily
represent semantically meaningful sounds.

[0019] In principle, the inventive system may be con-
figured in a manner that it can be used by all passengers
of a vehicle. Priority should, however, be given to the
driver. It may be preferred that some particular vehicular
cabin elements, as, e.g., the interior mirror, is automati-
cally adjusted in response to the driver’s utterances only.
[0020] An embodiment of the inventive system may
further comprise a speech recognition system configured
to receive the microphone signals and to output at least
one command signal on the basis of the microphone sig-
nals to the control means and the control means may be
configured to receive the at least one command signal
and to control the at least one actuator of the at least one
vehicular cabin element on the basis of the at least one
command signal.

[0021] Herein, the term "speech recognition means"
refers to a means that may comprise a speech output
whereas the term "speech dialog system" (see below) is
used to refer to a means that does comprise a speech
output.

[0022] The speech recognition system may be config-
ured to also receive the at least one localization signal
and to output the at least one command signal on the
basis of the at least one localization signal. In this case
the control means may additionally use the at least one
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localization signal received from the localization means
to control the at least one actuator and/or to crosscheck
the commands given by the speech recognition system.
[0023] Whereas employment of a speech recognition
system is not mandatory for the inventive method it may
be advantageously used in automatically adjusting ve-
hicular cabin elements. For example, a driver who wants
to have the blowers of the heating to be re-directed to or
away from his present position, may utter "Blowers" or
"Put blowers aside". The speech recognition system can
be configured to map the associated microphone signals
to the corresponding data representation and to transmit
the appropriate command signals to the control means
that subsequently re-direct the blowers utilizing the ac-
tuators of the blowers.

[0024] The system for automatic adjustment of at least
one vehicular cabin element may further comprise a
beamforming means configured to receive the micro-
phone signals, to receive the at least one localization
signal, to beamform the microphone signals on the basis
of the at least one localization signal to obtain beam-
formed signals and to transmit the beamformed signals
to the speech recognition system, and the speech rec-
ognition system may be configured to receive the beam-
formed signals and to output the at least one command
signal on the basis of the beamformed signals to the con-
trol means.

[0025] The beamforming means enhances the signal-
to-noise ratio (SNR) significantly and thereby increases
the reliability of the speech recognition system, i.e. the
probability that the correct data representation for the
detected microphone signals is identified. The beam-
forming means may be an adaptive weighted sum beam-
former that combines preferably time delayed complex-
valued signals Xy ,, of M microphones preprocesed by
a time delay means to obtain one output signal Ywith an
improved SNR

The weights A,, may be time-independent or time-de-
pendent In the latter case they have to be recalculated
repeatedly as it is required, e.g., to maintain sensitivity
in the desired direction and to minimize sensitivity in the
directions of noise sources. The desired direction is de-
termined by the localization means.

[0026] The localization means can be configured to
evaluate the accurateness of the localization of the at
least one speaker and to transmit at least one failure
signal to the speech recognition system, if the accurate-
ness of the localization of the at least one speaker is
below a predetermined level and the speech recognition
system can be configured to receive the at least one fail-
ure signal and to output a repeat demand to the at least
one speaker when receiving the at least one failure sig-
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nal.

[0027] It could happen that a driver utters "Interior mir-
ror" to have the interior mirror to be re-adjusted, but the
localization means is not able to accurately localize the
driver/speaker. This may be caused by some transient
noise, e.g., caused by a passing heavy truck. Test runs
may be performed to determine the levels of accuracy of
speaker localization below which no satisfying adjust-
ment of a particular vehicular cabin element is possible.
For different vehicular cabin elements different levels
may be determined.

[0028] If the localization means is not able to localize
the speaker with satisfying accuracy, it may output a fail-
ure signal to the speech recognition system. This may
output a repeat demand, i.e. ask the speaker to repeat
his command, e.g. by the synthesized utterance "Please
repeat”. When the driver utters again "Interior mirror" the
localization means again localizes the speaker, possibly,
with a higher accuracy than before.

[0029] Furthermore, the system may comprise at least
one sensor means, in particular, a means for detecting
the daylight, configured to obtain and to transmit at least
one sensor signal, and the control means may be con-
figured to receive the at least one sensor signal and to
control the at least one actuator of the at least one ve-
hicular cabin element on the basis of the at least one
sensor signal.

[0030] Changing weather conditions and progressing
twilight may demand for the adjustment of the interior
mirror, for example. An adjustment of vehicular cabin el-
ements in response to both positional changes of the
driver and exterior conditions can furtherimprove comfort
and safety.

[0031] The control means can be configured to adjust
the at least one vehicular cabin by operating the at least
one actuator, if a positional change of the at least one
speaker above a predetermined level is determined by
the localization means. The predetermined level may be
chosen by the driver from a variety of levels offered by
the system. Test runs may be performed to generate the
different levels a driver may choose from. Thus, accord-
ing to the individual preferences automatic adjustment
of vehicular cabin elements is provided thereby further
increasing the comfort.

[0032] A manual re-adjustment means for re-adjust-
ment of the at least one vehicular cabin element by the
at least one speaker may also be provided. Such a fea-
ture is particularly helpful, if the automatic adjustment
does not work accurately enough, and/or if the speech
recognition system cannot properly recognize verbal ut-
terances due to, e.g., too much noise.

[0033] The at least one microphone array that is part
of embodiments of the inventive system may comprise
at least one one-dimensional and/or at least one two-
dimensional and/or at least one three-dimensional as-
sembly of microphones and the at least one microphone
array comprises at least one directional microphone, in
particular, more than one directional microphone pointing
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in different directions.

[0034] Usage of directional microphones may not only
improve the localization of the speaker but also supports
a possible identification of utterances by the driver in con-
trast to utterances by other passengers. One subset of
directional microphones may be directed to the driver,
another one to another front-passenger in order to in-
crease the reliability of the identification of an actual
speaker.

[0035] The inventive system can comprise a frame
wherein each microphone of the at least one microphone
array is arranged in a predetermined, in particular fixed,
position in or on the frame. This ensures that after man-
ufacture of the frame with the microphones, the relative
positions of the microphones are known.

[0036] Whereas one-dimensional (linear) microphone
arrays can be easily installed at relatively low costs, two-
and, in particular, three-dimensional arrays allow for a
more accurate estimate of the direction and position of
a speaker.

[0037] The at least one vehicular cabin element that
is to be adjusted automatically may comprise at least one
interior mirror and/or at least one exterior mirror and/or
atleast one head rest and/or at least one arm rest and/or
a steering wheel and/or at least one blower of a heating
and/or at least one display, in particular, a display of an
on-board navigation system, and/or at least one loud-
speaker.

[0038] In principle, interior and exterior mirrors may be
adjusted according to the driver’s position. Displays may
be orientated to allow the other passenger optimal visi-
bility of the screen. It may be preferred that by default all
vehicle cabin elements are adjusted according to the driv-
er's position/utterances, and that some elements, as,
e.g., audio playback devices, are chosen to respond to
utterances by the other passengers.

[0039] Inordertoachieve the above mentioned object,
the present invention also provides a method for auto-
matically adjusting at least one vehicular cabin element
provided with at least one actuator, comprising
detecting utterances, that may include sounds that are
not necessarily semantically meaningful, of at least one
speaker by at least one microphone array and obtaining
microphone signals corresponding to the utterances;
determining the position of the at least one speaker on
the basis of the microphone signals; and

automatically controlling the at least one actuator of the
at least one vehicular cabin element on the basis of the
determined position of the at least one speaker to adjust
the at least one vehicular cabin element.

[0040] The actuator can be controlled to adjust the ve-
hicular cabinelementaccording tothe speaker’s position.
For example, an interior mirror can, thus, be adjusted to
the optimal inclination depending on the driver’s position.
[0041] Preferably, a speech recognition system may
further be provided to recognize a speech input of the at
least one speaker and to obtain a recognizing result and
wherein the recognizing result determines which one of



7 EP 1 695 873 B1 8

the at least one vehicular cabin element is adjusted.
Thus, automatic adjustment on verbal demand by the
driver or another passenger is enabled.

[0042] The microphone signals that are detected by at
least one microphone array may be beamformed by a
beamforming means, e.g., an adaptive beamformer and
the beamformed microphones signals may be output to
the speech recognition system.

[0043] The accurateness of the localization of the at
least one speaker can be evaluated and a repeat de-
mand, as, e.g., "Repeat please!" is output to the at least
one speaker by the speech recognition system when the
determined accurateness is below a predetermined lev-
el.

[0044] The speech recognition system may receive in-
formation about the accurate position of the at least one
speaker and may transmit this information to a control
means that controls the at least one actuator of the at
least one vehicular cabin element.

[0045] Furthermore, the at least one actuator of the at
least one vehicular cabin element can be further control-
led on the basis of data obtained by at least one sensor
means, in particular, a sensor means for detecting the
daylight.

[0046] Moreover, the at least one vehicular cabin ele-
ment can be manually re-adjusted by the at least one
speaker.

[0047] According to an embodiment of the present
method, the position of the at least one speaker can be
determined on the basis of microphone signals detected
by at least one microphone array comprising at least one
one-dimensional and/or at least one two-dimensional
and/or at least one three-dimensional assembly of mi-
crophones. The at least one microphone array may com-
prise at least one directional microphone, in particular,
more than one directional microphone pointing in differ-
ent directions.

[0048] The at least one vehicular cabin element con-
trolled by an embodiment of the disclosed method may
comprise at least one interior mirror and/or at least one
exterior mirror and/or at least one head rest and/or at
least one arm rest and/or a steering wheel and/or at least
one blower of a heating and/or at least one display, in
particular, a display of an on-board navigation system,
and/or at least one loudspeaker.

[0049] Furthermore, the present invention provides a
computer program product, comprising one or more com-
puter readable media having computer-executable in-
structions for performing the steps of embodiments of
the inventive method for automatic adjustment of vehic-
ular cabin elements as described above.

[0050] Additional features and advantages of the in-
vention will be described with reference to the drawings:

Figure 1 shows an example of the inventive system
including a microphone array and a localization
means.
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Figure 2 is shows an example of the inventive system
including a microphone array, a localization means
a beamformer and a speech dialog system.

Figure 3 is a block diagram illustrating an example
of the inventive method including localization of a
speaker and actuating an interior mirror.

Figure 4 is a block diagram illustrating an example
of the inventive method including accurate localiza-
tion of a speaker after a second verbal utterance by
a speaker asked for by a speech dialog system and
actuating an exterior mirror.

[0051] Fig. 1 illustrates components of an example of
the disclosed system for automatic adjustment of vehic-
ular cabin elements. In a vehicular cabin 1 of an automo-
bile a driver 2 and a further front-seat passenger 3 may
be considered. Between them a microphone array 4 con-
sisting of four microphones is installed. It should be noted
that the microphone array may consist of more micro-
phones and that additional microphone arrays, e.g., on
the driver’s left-hand-side or in front of the driver 2, may
be installed in the vehicular cabin. The microphones are
preferably directional ones and the two left microphones
are directed to the driver 2 whereas the two right ones
are directed to the other front-passenger 3.

[0052] Aninterior (driving) mirror 5 is to be considered
as an example for a cabin element to be controlled by
the embodiment of the inventive system. Assume that
the mirror 5 has been adjusted during the present travel
in urban areas according to the driver’s preferences. The
passengers intend toleave the urban areafor an overland
travel and, thus, after some period of time they travel on
a countryside highway. The driver 2 changes the position
or inclination of the seat to prepare for a more relaxed
longer travel. Consequently, the inclination of the mirror
5 has to be adjusted to guarantee an optimal rear view.
[0053] Assume that the driver 2 and the other front-
passenger are talking to each other. The driver’s verbal
utterances 2 are detected by the microphone array 4 and,
in particular, by the two left microphones of the micro-
phone area. The detected signals are input in a localiza-
tion means 6. Differences in the sound transit time of the
sounds detected by different microphones of the micro-
phone array 4 can be determined by the localization
means 6 in order to localize the driver 2 accurately.
[0054] The localization means 6 outputs signals ac-
cording to the determined driver’'s position to a control
means 7. The mirror 5 is equipped with a servo-motor
that is controlled by the control means 7 in order to adjust
the mirror in a way to provide an optimal rear view for the
driver at his new position.

[0055] Fig. 2 shows an enhanced version of the inven-
tive system as compared to Fig. 1. As seen in Fig. 2 the
vehicular cabin 1 is also equipped with a speech dialog
system 9 and a beamformer 8 for improving the quality
of the detected and processed speech signals that serve
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as input signals for the speech dialog system 9.

[0056] Microphone signals obtained by the micro-
phone array 4 are used by the localization means 6 to
localize the speaker, in particular, the driver 2. The mi-
crophone signals are also input in the (adaptive) beam-
former 8. The beamformer may reduce noise and pro-
vides the speech dialog system 9 with speech signals
with preference to signals associated with the driver's
utterances. For this purpose, the beamformer uses sig-
nals output by the localization means 6, to be enabled to
determine which signals are associated with the driver's
utterances. In other words, employment of the localiza-
tion means 6 allows for adjustment of the directional lobe
of the beamformer 8.

[0057] However, the beamformer 8 is only an optional
component of the disclosed system that improves the
quality of the speech signals thereby increasing the reli-
ability of the speech dialog system 9. Employment of fur-
ther noise reduction means may be advantageous. By
means of the speech dialog system 9 the driver 2 is en-
abled to explicitly ask for adjustment of the interior mirror
5 or any other cabin element included in the disclosed
system.

[0058] According to the presently discussed example,
the control means 7 may cause adjustment of the mirror
5 in response to signals input be the localization means
6 and/or by signals input by the speech dialog system 9.
As described with reference to Fig. 1 the localization
means may detect some positional changes of the driver
and may notice the control means 7 about the changed
position. The servo-motor of the mirror 5 is controlled by
the control means 7 to adjust the mirror 5 to the new
optimal inclination.

[0059] Moreover, the driver 2 may use the speech di-
alog system 9 to have the mirror 5 be adjusted to the new
position. He may command "Adjust interior mirror I" The
associated speech signals are detected by the micro-
phone array 4 and processed by the beamformer 8 before
they are input to the speech dialog system 9. A speech
recognizing means included in the speech dialog system
9 maps the signals to the appropriated data representa-
tion and, consequently, signals are output to the control
means 7 that cause the control means 7 to control the
servo-motor of the mirror 5 to adjust the mirror according
to the localization information obtained by the localization
means 6.

[0060] Fig. 3 shows steps of an example of the inven-
tive method. A driver enters an automobile and starts the
engine 30. Alternatively, he may only initiate the ignition
by only partly turning the key in the starter lock. Then, he
activates a speech dialog system 31, e.g., by pressing
the appropriate button. Before starting the travel he wants
the interior mirror to be adjusted.

[0061] The driver commands "Interior mirror" 32. The
verbal utterance is detected by a microphone array com-
prising multiple directional microphones. The position of
the speaker is determined 33 accurately by a localization
means provided with the microphone signals. The
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speech dialog system can subsequentlyinitiate actuating
of the interior mirror 34 in order to adjust it for an optimal
rear view in dependence on the driver's accurate posi-
tion.

[0062] Consider, now referring to Fig. 4, that a driver
wants to adjust the exterior left-hand-side and right-hand-
side mirrors of an automaobile. Assume that the vehicular
cabinis equipped with a speech dialog system. The driver
utters "Exterior mirrors" 40. The speech dialog system
may be able to successfully recognize the speech signals
detected by one or more microphone arrays, but a local-
ization means may fail, e.g., due to high transient noise
level, in accurately determining the speaker’s position
41. In this case, the localization means sends a failure
signal to the speech dialog system that is configured to
respond to such a failure signal by outputting a repeat
demand 42.

[0063] The driver repeats his command 43 and it may
be assumed that now the localization means succeeds
in accurately localizing the speaker 44. Consequently,
the speech dialog system can cause a control unit to
adjust the exterior mirrors by servo-motors 45 according
to the driver's position.

[0064] After actuation of the exterior mirrors 45 has
been completed the speech dialog system may be in a
stand-by mode. The driver may also have the interior
mirror be re-adjusted and an utterance "Interior mirror"
46 can result in accurate adjustment of the interior mirror
in a similar way as described above.

[0065] All previously discussed embodiments are not
intended as limitations but serve as examples illustrating
features and advantages of the invention.

Claims

1. System for automatic adjustment of at least one el-
ement provided with at least one actuator and pro-
vided inside or outside a vehicular cabin (1), com-
prising
at least one microphone array (4) for detecting utter-
ances of at least one speaker and for obtaining mi-
crophone signals corresponding to the utterances;
characterized in that:

localization means (6) configured to determine
the position of the at least one speaker on the
basis of the microphone signals and to output
at least one localization signal encoding the ac-
curate position of the at least one speaker; and
control means (7) configured to receive the at
least one localization signal and to automatically
control the at least one actuator of the at least
one element on the basis of the at least one lo-
calization signal.

2. System according to claim 1, further comprising a
speech recognition system configured to receive the
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microphone signals and to output at least one com-
mand signal on the basis of the microphone signals
to the control means (7), and wherein the control
means (7) is configured to receive the at least one
command signal and to control the at least one ac-
tuator of the at least one element on the basis of the
at least one command signal.

System according to claim 2, further comprising a
beamforming means (8) configured

to receive the microphone signals;

to receive the at least one localization signal;

to beamform the microphone signals on the basis of
the at least one localization signal to obtain beam-
formed signals;

to transmit the beamformed signals to the speech
recognition system; and

wherein the speech recognition systemis configured
to receive the beamformed signals and to output the
at least one command signal on the basis of the
beamformed signals to the control means (7).

System according to claim 2 or 3, wherein

the localization means (8) is configured to evaluate
the accurateness of the localization of the at least
one speaker,

to transmit at least one failure signal to the speech
recognition system, if the accurateness of the local-
ization of the at least one speaker is below a prede-
termined level; and

the speech recognition system is configured to re-
ceive the at least one failure signal and to output a
repeat demand to the at least one speaker when
receiving the at least one failure signal.

System according to one of the claims 2 - 4, wherein
the speech recognition system is configured to also
receive the at least one localization signal and to
output the at least one command signal on the basis
of the at least one localization signal.

System according to one of the preceding claims fur-
ther comprising at least one sensor means, in par-
ticular, a sensor means for detecting the daylight,
configured to obtain and to transmit at least one sen-
sor signal, and wherein the control means (7) is con-
figured to receive the at least one sensor signal and
to control the at least one actuator of the at least one
elementonthe basis of the at least one sensorsignal.

System according to one of the preceding claims,
wherein the control means (7) is configured to adjust
the at least one vehicular cabin (1) by operating the
at least one actuator, if a positional change of the at
least one speaker above a predetermined level is
determined by the localization means (6).

System according to one of the preceding claims fur-
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10.

1.

12

13.

14.

15.

12

ther comprising a manual re-adjustment means for
re-adjustment of the at least one element by the at
least one speaker.

System according to one of the preceding claims,
wherein the at least one microphone array (4) com-
prises at least one one-dimensional and/or at least
one two-dimensional and/or at least one three-di-
mensional assembly of microphones.

System according to claim 9, wherein the at least
one microphone array (4) comprises at least one di-
rectional microphone, in particular, more than one
directional microphone pointing in different direc-
tions.

System according to one of the preceding claims,
wherein the at least one element comprises at least
one interior mirror (5) and/or at least one exterior
mirror and/or at least one head rest and/or at least
one arm rest and/or a steering wheel and/or at least
one blower of a heating and/or at least one display,
in particular, a display of an on-board navigation sys-
tem, and/or at least one loudspeaker.

Method for automatically adjusting at least one ele-
ment provided with at least one actuator and provid-
ed inside or outside a vehicular cabin (1), comprising
detecting utterances of at least one speaker by at
least one microphone array (4) and obtaining micro-
phone signals corresponding to the utterances;
characterized in that

determining the position of the at least one speaker
on the basis of the microphone signals; and
automatically controlling the at least one actuator of
the at least one element on the basis of the deter-
mined position of the at least one speaker to adjust
the at least one element.

Method according to claim 12, wherein further a
speech recognition system is provided to recognize
a speech input of the at least one speaker and to
obtain a recognizing result and wherein the recog-
nizing result determines which one of the at least
one element is adjusted.

Method according to claim 13, wherein the micro-
phone signals detected by at least one microphone
array (4) are beamformed and output to the speech
recognition system.

Method according to claim 13 or 14, wherein the ac-
curateness of the localization of the at least one
speaker is evaluated and a repeat demand is output
tothe atleast one speaker by the speech recognition
system when the determined accurateness is below
a predetermined level.
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Method according to one of the claims 13- 15, where-
in the speech recognition system receives informa-
tion about the accurate position of the at least one
speaker and transmits this information to a control
means (7) that controls the at least one actuator of
the at least one element.

Method according to one of the claims 12 - 16, where-
in the atleast one actuator of the at least one element
is further controlled on the basis of data obtained by
at least one sensor means, in particular, a means
for detecting the daylight.

Method according to one of the claims 12-17, where-
in the at least one element can be manually re-ad-
justed by the at least one speaker.

Method according to one of the claims 12 - 18, where-
in the position of the at least one speaker is deter-
mined on the basis of microphone signals detected
by at least one microphone array (4) comprising at
least one one-dimensional and/or at least one two-
dimensional and/or at least one three-dimensional
assembly of microphones.

Method according to claim 19, wherein the at least
one microphone array (4) comprises at least one di-
rectional microphone, in particular, more than one
directional microphone pointing in different direc-
tions.

Method according to one of the claims 12 - 20, where-
in the at least one element comprises at least one
interior mirror (5) and/or at least one exterior mirror
and/or at least one head rest and/or at least one arm
rest and/or a steering wheel and/or at least one blow-
er of a heating and/or at least one display, in partic-
ular, a display of an on-board navigation system,
and/or at least one loudspeaker.

Computer program product, comprising one or more
computer readable media having computer-execut-
able instructions for performing the steps of the
method according to one of the Claims 12 - 21.

Patentanspriiche

1.

System zum automatischen Justieren von zumin-
dest einem Element, das zumindest mit einem Ak-
tuator versehenistund das innerhalb oder auf3erhalb
einer Fahrzeugkabine (1) vorgesehen ist, umfas-
send

zumindest eine Mikrofonanordnung (4) zum Detek-
tieren von Auflerungen von zumindest einem Spre-
cher und zum Erhalten von Mirofonsignalen entspre-
chend den Aul&erungen;

gekennzeichnet durch
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eine Lokalisierungseinrichtung (6), die dazu ausge-
bildet ist, die Position des zumindest einen Spre-
chers auf der Grundlage der Mikrofonsignale zu be-
stimmen und zumindest ein Lokalisationssignal, das
die genaue Position des zumindest einen Sprechers
codiert, auszugeben; und

eine Steuereinrichtung (7), die dazu ausgebildet ist,
das zumindest eine Lokalisationssignal zu empfan-
gen und automatisch den zumindest einen Aktuator
des zumindest einen Elements auf der Grundlage
des zumindest einen Lokalisationssignals zu steu-
ern.

System gemaf Anspruch 1, weiterhin ein Spracher-
kennungssystem umfassend, das dazu ausgebildet
ist, die Mikrofonsignale zu empfangen und zumin-
dest ein Befehlssignal auf der Grundlage der Mikro-
fonsignale an die Steuereinrichtung (7) auszugeben,
und in dem die Steuereinrichtung (7) dazu ausgebil-
det ist, das zumindest eine Befehlssignal zu emp-
fangen und den zumindest einen Aktuator des zu-
mindest einen Elements auf der Grundlage des zu-
mindest einen Befehlssignals zu steuern.

System gemafll Anspruch 2, weiterhin eine Beam-
forming - Einrichtung (8) umfassend, die dazu aus-
gebildet ist,

das zumindest eine Lokalisationssignal zu empfan-
gen,

die Mikrofonsignale auf der Grundlage des zumin-
dest einen Lokalisationssignals zu beamformen, um
beamgeformte Signale zu erhalten;

die beamgeformten Signale an das Spracherken-
nungssystem zu Gbermitteln; und

in dem das Spracherkennungssystem dazu ausge-
bildet ist, die beamgeformten Signale zu empfangen
und das zumindest eine Befehlssignal auf der
Grundlage der beamgeformten Signale an die Steu-
ereinrichtung (7) auszugeben.

System gemafy Anspruch 2 oder 3, in dem

die Lokalisierungseinrichtung (6) dazu ausgebildet
ist, die Genauigkeit der Lokalisierung des zumindest
einen Sprechers zu bewerten;

zumindest ein Fehlersignal an das Spracherken-
nungssystem zu Ubermitteln, wenn die Genauigkeit
der Lokalisierung des zumindest einen Sprechers
unterhalb einer vorbestimmten Grenze liegt; und
das Spracherkennungssystem dazu ausgebildet ist,
das zumindest eine Fehlersignal zu empfangen und
eine Wiederholungsaufforderung an den zumindest
einen Sprecher auszugeben, wenn es das zumin-
dest eine Fehlersignal empfangt.

System gemal} einem der Ansprliche 2 - 4, in dem
das Spracherkennungssystem dazu ausgebildet ist,
das zumindest eine Lokalisationssignal zu empfan-
gen und das zumindest eine Befehlssignal auf der
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Grundlage des zumindest einen Lokalisationssi-
gnals auszugeben.

System gemafy einem der vorangegangenen An-
spriche, weiterhin zumindest eine Sensoreinrich-
tung, insbesondere eine Sensoreinrichtung zum De-
tektieren des Tageslichts, umfassend, die dazu aus-
gebildet ist, zumindest ein Sensorsignal zu gewin-
nen und zu Ubermitteln, und in dem die Steuerein-
richtung (7) dazu ausgebildet ist, das zumindest eine
Sensorsignal zu empfangen und den zumindest ei-
nen Aktuator des zumindest einen Elements auf der
Grundlage des zumindest einen Sensorsignals zu
steuern.

System gemafy einem der vorangegangenen An-
spriche, in dem die Steuereinrichtung (7) dazu aus-
gebildet ist, die zumindest eine Fahrzeugkabine (1)
durch Betatigen des zumindest einen Aktuators zu
justieren, wenn eine positionelle Anderung des zu-
mindest einen Sprechers oberhalb einer bestimmten
Grenze von der Lokalisierungseinrichtung (6) be-
stimmt wird.

System gemafy einem der vorangegangenen An-
sprlche, weiterhin eine manuelle Justiereinrichtung
zum Rejustieren des zumindest einen Elements
durch den zumindest einen Sprecher umfassend.

System gemafy einem der vorangegangenen An-
spriche, in dem die zumindest eine Mikrofonanord-
nung (4) zumindest eine eindimensionale und/oder
zumindest eine zweidimensionale und/oder zumin-
dest eine dreidimensionale Anordnung von Mikrofo-
nen umfasst.

System gemaf Anspruch 9, in dem die zumindest
eine Mikrofonanordnung (4) zumindest ein Richtmi-
krofon, insbesondere mehr als ein Richtmikrofon, die
in verschiedene Richtungen zeigen, umfasst.

System gemafy einem der vorangegangenen An-
spriche, in dem das zumindest eine Element zumin-
dest einen Innenspiegel (5) und/oder zumindest ei-
nen AufRRenspiegel und/oder zumindest eine Kopf-
stlitze und/oder zumindest eine Armstitze und/oder
ein Lenkrad und/oder zumindest ein Geblase oder
eine Heizung und/oder eine Anzeige, insbesondere
eine Anzeige eines Bord - Navigationssystems, und/
oder zumindest einen Lautsprecher umfasst.

Verfahren zum automatischen Justieren von zumin-
dest einem Element, das zumindest mit einem Ak-
tuator versehenist und das innerhalb oder auRerhalb
einer Fahrzeugkabine (1) vorgesehen ist, umfas-
send

Detektieren von AuRerungen von zumindest einem
Sprecher mit zumindest einer Mikrofonanordnung
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(4) und Erhalten von Mircfonsignalen entsprechend
den AuRerungen:;

gekennzeichnet durch

Bestimmen der Position des zumindest einen Spre-
chers auf der Grundlage der Mikrofonsignale; und
automatisches Steuern des zumindest einen Aktua-
tors des zumindest einen Elements auf der Grund-
lage der bestimmten Position des zumindest einen
Sprechers, um das zumindest eine Element zu ju-
stieren.

Verfahren gemald Anspruch 12, in dem weiterhin ein
Spracherkennungssystem bereitgestellt wird, um ei-
ne Spracheingabe des zumindest einen Sprechers
zu erkennen und ein Erkennungsergebnis zu erhal-
ten, und in dem das Erkennungsergebnis bestimmt,
welches von dem zumindest einem Element justiert
wird.

Verfahren gemal Anspruch 13, in dem Mikrofonsi-
gnale, die von der zumindest einen Mikrofonanord-
nung (4) detektiert werden, gebeamformt und an das
Spracherkennungssystem ausgegeben werden.

Verfahren gemaf Anspruch 13 oder 14, in dem die
Genauigkeit der Lokalisierung des zumindest einen
Sprechers ausgewertet wird und eine Wiederho-
lungsaufforderung an den zumindest einen Spre-
cher von dem Spracherkennungssystem ausgege-
benwird, wenn die bestimmte Genauigkeit unterhalb
einer vorbestimmten Grenze liegt.

Verfahren gemal einem der Anspriiche 13 - 15, in
dem das Spracherkennungssystem Informationen
Uber die genaue Position des zumindest einen Spre-
chers empfangt und diese Informationen an eine
Steuereinrichtung (7) Gbermittelt, die den zumindest
einen Aktuator des zumindest einen Elements steu-
ert.

Verfahren gemal einem der Anspriiche 12 - 16, in
dem der zumindest eine Aktuator des zumindest ei-
nen Elements weiterhin auf der Grundlage von Da-
ten gesteuert wird, die von zumindest einer Sensoc-
reinrichtung, insbesondere einer Einrichtung zum
Detektieren von Tageslicht, gewonnen werden.

Verfahren gemal einem der Anspriiche 12 - 17, in
dem das zumindest eine Element manuell durch den
zumindest einen Sprecher rejustiert werden kann.

Verfahren gemal} einem der Anspriiche 12 - 18, in
demdie Position des zumindest einen Sprechers auf
der Grundlage von Mikrofonsignalen bestimmt wird,
die von zumindest einer Mikrofonanordnung (4) de-
tektiert werden, die zumindest eine eindimensionale
und/oder zumindest eine zweidimensionale und/
oder zumindest eine dreidimensionale Anordnung
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von Mikrofonen umfasst.

Verfahren gemaf Anspruch 19, in dem die zumin-
dest eine Mikrofonanordnung (4) zumindest ein
Richtmikrofon, insbesondere mehr als ein Richtmi-
krofon, die in verschiedene Richtungen zeigen, um-
fasst.

Verfahren gemaf’ einem der Anspriiche 12 - 20, in
dem das zumindest eine Element zumindest einen
Innenspiegel (5) und/oder zumindest einen Auf3en-
spiegel und/oder zumindest eine Kopfstiitze und/
oder zumindest eine Armstutze und/oder ein Lenk-
rad und/oder zumindest ein Geblase oder eine Hei-
zung und/oder eine Anzeige, insbesondere eine An-
zeige eines Bord - Navigationssystems, und/oder
zumindest einen Lautsprecher umfasst.

Computerprogrammprodukt, das ein oder mehrere
computerlesbare Medien umfasst, die computeraus-
fuhrbare Anweisungen zum Ausfihren der Schritte
des Verfahrens gemal} einem der Anspriiche 12 -
21 besitzen.

Revendications

Systeme d’ajustement automatique d’au moins un
élément pourvu d’au moins un actionneur et prévu
a lintérieur ou a I'extérieur d’'une cabine de véhicule
(1), comprenant ;

au moins un groupe de microphones (4) destiné
a détecter des énonces d’au moins un locuteur
et destiné aobtenirdes signaux de microphones
correspondant aux énonces ;

caractérisé en ce que le systéme comprend :

un moyen de localisation (6) configuré de
fagon a déterminer la position de I'au moins
un locuteur sur la base des signaux de mi-
crophones et sortir au moins un signal de
localisation codant la position exacte de 'au
moins un locuteur ; et

un moyen de commande (7) configure de
fagon a recevoir 'au moins un signal de lo-
calisation et pour commander automatique-
mentI'au moins un actionneur de I'au moins
un élément sur la base de I'au moins un
signal de localisation.

Systeme selon la revendication 1, comprenant en
outre un systeme de reconnaissance de la parole
configuré de fagon a recevoir les signaux de micro-
phones et sortir au moins un signal d’ordre sur la
base des signaux de microphones vers le moyen de
commande (7), etdans lequel le moyen de comman-
de (7) est configuré de fagon a recevoir 'au moins
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un signal d’ordre et commander 'au moins un ac-
tionneur de 'au moins un élément sur la base de 'au
moins un signal d’ordre.

Systeme selon la revendication 2, comprenant en
outre un moyen de formation en faisceau (8) confi-
guré de fagon a :

recevoir les signaux de microphones ;

recevoir 'au moins un signal de localisation ;
former en faisceau les signaux de microphones
sur la base de I'au moins un signal de localisa-
tion pour obtenir des signaux formes en
faisceau ;

transmettre les signaux formés en faisceau au
systeme de reconnaissance de la parole ; et
dans lequel le systéme de reconnaissance de
la parole est configuré de fagon a recevoir les
signaux formés en faisceau et sortir 'au moins
unsignal d’ordre surla base des signaux formés
en faisceau vers le moyen de commande (7).

4. Systéme selon la revendication 2 ou 3, dans lequel

le moyen de localisation (6) est configuré de fagon
a évaluer I'exactitude de la localisation de 'au moins
un locuteur ;

transmettre au moins un signal de défaillance au sys-
teme de reconnaissance de la parole, si I'exactitude
de la localisation de I'au moins un locuteur est infé-
rieure a un niveau prédéterminé ; et

le systeme de reconnaissance de la parole est con-
figuré de fagon a recevoir 'au moins un signal de
defaillance et sortir une demande de répétition vers
'au moins un locuteur a réception de I'au moins un
signal de défaillance.

Systeme selon 'une quelconque des revendications
2 a4, dans lequel le systéme de reconnaissance de
la parole est configuré de fagon a recevoir également
I'au moins un signal de localisation et sortir ’'au moins
un signal d’'ordre sur la base de I'au moins un signal
de localisation.

Systeme selon I'une quelconque des revendications
précédentes, comprenant en outre au moins un
moyen formant capteur, en particulier, un moyen for-
mant capteur destiné a detecter la lumiére du jour,
configuré de fagon a obtenir et transmettre au moins
un signal de capteur, et dans lequel le moyen de
commande (7) est configuré de fagon a recevoir 'au
moins un signal de capteur et commander I'au moins
un actionneur de I'au moins un élément sur la base
de I'au moins un signal de capteur.

System selon 'une quelconque des revendications
précédentes, dans lequel le moyen de commande
(7) est configuré de fagon a ajuster 'au moins une
cabine de véhicule (1) par mise en fonctionnement
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de 'au moins un actionneur, si un changement de
position de I'au moins un locuteur supérieur a un
niveau prédéterminé est déterminé par le moyen de
localisation (6).

Systeme selon I'une quelconque des revendications
précédentes, comprenant en outre un moyen de réa-
justement manuel destiné a réajuster 'au moins un
élément par 'au moins un locuteur.

Systeme selon I'une quelconque des revendications
précédentes, dans lequel 'au moins un groupe de
microphones (4) comprend au moins un ensemble
unidimensionnel et/ou au moins un ensemble bidi-
mensionnel et/ou au moins un ensemble tridimen-
sionnel de microphones.

Systeme selon la revendication 9, dans lequel 'au
moins un groupe de microphones (4) comprend au
moins un microphone directionnel, en particulier,
plus d’'un microphone directionnel pointant dans dif-
férentes directions.

Systeme selon I'une quelconque des revendications
précédentes, dans lequel 'au moins un élement
comprend au moins un miroir intérieur (5) et/ou au
moins un miroir exterieur et/ou au moins un appui-
téte et/ou au moins un accoudoir et/ou un volant de
direction et/ou au moins une soufflante d’'un dispositif
de chauffage et/ou au moins un dispositif d’afficha-
ge, en particulier, un dispositif d’affichage d’'un sys-
téme de navigation embarque, et/ou au moins un
haut-parleur.

Procédé d’ajustement automatique d’au moins un
élément pourvu d’au moins un actionneur et prévu
a lintérieur ou a I'extérieur d’'une cabine de véhicule
(1), comprenant des étapes consistant a :

détecter des énoncés d’au moins un locuteur
par 'intermédiaire d’au moins un groupe de mi-
crophones (4) et obtenir des signaux de micro-
phones correspondant aux énonces ;
caractérisé en ce qu’il comprend en outre les
étapes consistant a

déterminer la position de 'au moins un locuteur
sur la base des signaux de microphones ; et
commander automatiqguement 'au moins un ac-
tionneur de I'au moins un élément sur la base
de la position déterminée de I'au moins un locu-
teur pour ajuster 'au moins un élément.

Procédé selon la revendication 12, dans lequel un
systéme de reconnaissance de la parole est en outre
prévu pour reconnaitre au moins une entrée de pa-
role de I'au moins un locuteur et obtenir un résultat
de reconnaissance et dans lequel le résultat de re-
connaissance détermine lesquels parmi 'au moins
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20
un élément est ajuste.

Procédé selon la revendication 13, dans lequel les
signaux de microphones détectés par au moins un
groupe de microphones (4) sont formes en faisceau
et sortis vers le systeme de reconnaissance de la
parole.

Procédé selon larevendication 13 ou 14, dans lequel
I'exactitude de la localisation de I'au moins un locu-
teur est évaluée et une demande de répétition est
sortie vers I'au moins un locuteur par le systéeme de
reconnaissance de la parole lorsque 'exactitude dé-
terminee est inférieure a un niveau prédeterminé.

Procédé selon I'une quelconque des revendications
13 a2 15, dans lequel le systéme de reconnaissance
de la parole regoit des informations sur la position
exacte de I'au moins un locuteur et transmet ces
informations a un moyen de commande (7) qui com-
mande I'au moins un actionneur de 'au moins un
élément.

Procédé selon I'une quelconque des revendications
12 a 16, dans lequel 'au moins un actionneur de 'au
moins un élément est en outre commande sur la ba-
se de données obtenues par au moins un moyen
formant capteur, en particulier, un moyen destiné a
detecter la lumiére du jour.

Procédé selon I'une quelconque des revendications
12217, dans lequel 'au moins un élément peut étre
manuellement réajusté par I'au moins un locuteur.

Procédé selon I'une quelconque des revendications
12 a 18, dans lequel la position de 'au moins un
locuteur est déterminée sur la base des signaux de
microphones détectés par au moins un groupe de
microphones (4) comprenant au moins un ensemble
unidimensionnel et/ou au moins un ensemble bidi-
mensionnel et/ou au moins un ensemble tridimen-
sionnel de microphones.

Procédé selon la revendication 19, dans lequel 'au
moins un groupe de microphones (4) comprend au
moins un microphone directionnel, en particulier,
plus d’'un microphone directionnel pointant dans dif-
férentes directions.

Procédé selon I'une quelconque des revendications
12220, dans lequel 'au moins un élément comprend
au moins un miroir intérieur (5) et/ou au moins un
miroir extérieur et/ou au moins un appui-téte et/ou
au moins un accoudoir et/ou un volant de direction
et/ou au moins une soufflante d’'un dispositif de
chauffage et/ou au moins un dispositif d’affichage,
en particulier, un dispositif d’affichage d’'un systeme
de navigation embarque, et/ou au moins un haut-
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parleur.

Produit-programme informatique, comprenant un ou
plusieurs supports lisibles par un ordinateur ayant
des instructions exécutables par un ordinateur pour
mettre en oeuvre les étapes du procedé selon 'une
quelconque des revendications 12 a 21.
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