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Description

[0001] This invention relates to a vehicle communica-
tion system and to a method for controlling a speech out-
put of said vehicle communication system.

[0002] In vehicles the use of communication systems
has been proliferation over the last few years. In current
vehicles a communication module is often incorporated.
These communication systems normally
comprise .several microphones which are positioned at
predetermined locations within the vehicle. It may hap-
pen that one microphone is used for one vehicle seat
position to pick up the voice signal of the user. Addition-
ally, it is possible to use an array of microphones for one
vehicle seat position. With such an array of microphones
it is possible to pick up the voice signal of a vehicle pas-
senger for certain directions. These direction-limited sig-
nal pick up is also known by the expression "beamform-
ing". The most common application is hands-free teleph-
ony with a communication partner outside the vehicle.
[0003] Communication systems in vehicles can be
used for different purposes. First of all, it is possible to
use the human speech for controlling predetermined
electronic devices using a speech command. Addition-
ally, telephone calls in a conference call are possible with
two or more subscribers within the vehicle. In this exam-
ple a person sitting on a front seat and a person sitting
on one of the back seats may talk to a third person on
the other end of the line using a hands-free communica-
tion system inside the vehicle. Moreover, it is possible to
use the communication system inside the vehicle for the
communication of different vehicle passengers to each
other. When several persons sitting on different seats in
a vehicle use the same communication system, the dif-
ferent microphones provided in the vehicle pick up the
voice signals of the different passengers. A mixer com-
bines the different audio signal components of the differ-
ent microphones to a resulting speech output signal. To
this end the communication system has to weight the
different signal components detected by the different mi-
crophones in order to generate a resulting speech output
signal. The weighting of the signal components normally
depends on time and depends on the speech activity of
the passenger the voice signal of whom is recorded. In
systems known in the art the speech activity for each
vehicle seat is determined by processing the audio signal
detected by the microphone or the array of microphones
for a certain vehicle seat. In these system the speech
activities for a certain vehicle seat have to be controlled
during use of the communication system. It is possible
that a passenger does not speak at the beginning of the
conversation, but does startto communicate with the oth-
er persons during the conversation. In all these cases
the system has to verify during the whole conversation
whether a speech signal can be detected for a certain
vehicle seat.

[0004] This can lead to false detection of speech sig-
nals, as speech signals from other vehicle passengers
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may be detected by a certain microphone. This false de-
tection normally lowers the weighting of the actually
speaking passenger resulting in a speech output signal
of lower signal quality. Additionally, the weighting for the
different vehicle seats are not set to zero in order to avoid
that a spontaneous utterance of a passenger is also
transmitted via the communication system. If the weight-
ing for a predetermined vehicle seat is set to zero, the
beginning of an utterance would not be transmitted. This
is why in known communication systems none of the ve-
hicle seat speech signals has a zero weighting.

[0005] US 2006/23892 A1 discloses a communica-
tions device for transmitting acoustic signals in a motor
vehicle. Microphones may be manually switched off by
a vehicle passenger, whereas other microphones may
be surpressed bored on detected speech signals.
[0006] Accordingly a need exists to improve vehicle
communication systems in such a way that the resulting
speech output signal reflects the actual presence of the
passengers inside the vehicle. This need is met by the
features of the independent claims. In the dependent
claims preferred embodiments of the invention are de-
scribed.

[0007] According to a first aspect of the invention the
vehicle communication system comprises a plurality of
microphones adapted to detect speech signals of differ-
ent vehicle passengers. Furthermore, a mixeris provided
combining the audio signal components of the different
microphones to a resulting speech output signal. A
weighting unit determines the weighting of the audio sig-
nal components for the resulting speech output signal.
According to the invention the weighting unit determines
the weighting of the signal components taking into ac-
count non-acoustical information about the presence of
a vehicle passenger. This non-acoustic information can
determine with a high probability whether a vehicle pas-
senger is present on a certain vehicle seat. In the prior
art systems only acoustical information was used for de-
termining the weighting of the different signal compo-
nents. However, these acoustical information do not pro-
vide an information whether a certain acoustical signal
is coming from a predetermined vehicle seat with a high
probability By taking into account non-acoustical infor-
mation it can be determined whether a vehicle seat is
occupied or not. Depending on the presence of a pas-
senger on the seat the resulting speech output signal can
be generated by taking into account signal components
from said vehicle seat or by not taking into account signal
components of said vehicle seat.

[0008] According to one embodiment of the invention
a vehicle seat pressure sensor is used, and the weighting
unit determines the weighting of the audio signal com-
ponents taking into account signals from said pressure
sensor. The pressure sensor can determine with a high
accuracy whether a passenger is sitting on a vehicle seat
or not. When the pressure sensor of a predetermined
vehicle seat determines that no one is sitting on said seat,
the weighting for the signal components for said seat are
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set to zero.

[0009] Furthermore, it is possible to use the non-
acoustical information provided by an image sensor. Ac-
cording to this embodiment of the invention the image
sensor can be used, the weighting unit determines the
weighting of the audio signal components taking into ac-
count signals from said image sensor. By way of example
a camera can take pictures of the different vehicle seats.
When no passenger is detected on a vehicle seat, the
weighting for the microphones of said vehicle seat are
set to zero. The weighting of the other vehicle seats for
which a passenger was detected can now be adjusted
in accordance with the detected acoustical information.
Thus, the quality of the resulting speech output signal
can be improved, as signal components for which no
speech signal exists, are not used for generating the re-
sulting output signal. When a camera it is used, it is also
possible to control the camera in such a way that moving
pictures can be generated. With this the speech activity
of the person can be determined from the pictures of the
camera, e.g. by detecting the movement of the lips. This
information can be used for detecting the speech activity
of the passenger from whom the pictures are taken.
When it is determined that the passenger on the seat
does not speak using the image signal, the noise can be
suppressed in a more effective way, as it is easier to
differentiate between moments where the passenger is
speaking and moments where the passenger is not
speaking.

[0010] According to another aspect of the invention
loudspeakers of the vehicle communication system can
alsobe adapted to the presence of the vehicle passenger.
If several loudspeakers are used, it is possible to direct
the emitted sound to a certain direction by introducing
time delays in the signals emitted by different loudspeak-
ers. If the system knows that a certain vehicle seat is not
occupied, the loudspeakers of the vehicle communica-
tion system can be optimized for the person or persons
who are present in the vehicle. This beamforming of the
audio signal can be done with any audio signal emitted
by the loudspeaker, be it music or the voice signal in case
of a communication with a third person.

[0011] Inanin-car communication system loudspeak-
ers which are located close to a passenger are used for
play back signals for this passenger. If the seat is not
occupied by a person, there is no need for the in-car
communication system to play back signals over the cor-
responding loudspeakers. Thus, the risk of howling is
reduced significantly and the system stability increases.
[0012] Surround sound systems aimto optimize sound
quality and sound effects for the different seats. Because
the effect should be present for all seats there is always
a compromise for the quality. If a seat is not occupied by
a person, there is no need to optimize the sound quality
for this position. Thus, the quality for the other seat po-
sitions can be further optimized.

[0013] Often a microphone array is used for detecting
the audio signals of different vehicle seats. By way of
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example a microphone array of two to four microphones
may be arranged in the front part of the vehicle picking
up the speech signals from the driver and from the other
passenger front seat. These different signals detected
by one array of microphones can then be fed to a beam-
forming unit which generates a vehicle seat speech sig-
nal relative to each vehicle seat combining the signal
detected from the array of microphones.

[0014] According to another aspect of the invention a
method for controlling a speech output of a vehicle com-
munication system is provided comprising the following
steps. The speech signal of at least one vehicle passen-
ger is detected using a plurality of microphones. Further-
more, the different speech signal component detected
by the different microphones are weighted and the
weighted speech signal components are combined to a
resulting speech output signal. According to the invention
the weighting of the different speech signal components
is determined taking into account non-acoustical infor-
mation about the present of vehicle passengers. By way
of example the signal of a seat pressure sensor can be
used for detecting the presence of a passenger and/or
the signal of an image sensor can be used for detecting
the presence of a passenger on the different vehicle seat
positions. According to the invention, when it is detected
that for a predetermined vehicle seat position no passen-
ger can be detected, the signal components for said ve-
hicle seat position are set to zero. This helps to improve
the signal quality of the generated speech output signal
as it is possible to consider only signal components of
vehicle seat positions where a passenger is present.
[0015] Preferably, when an array of microphones is
used the audio signal components for said vehicle seat
position are determined, and the weighting of the signal
components is determined and a speech signal beam is
formed for said vehicle position. The beamforming is then
performed for the different seat directions. When it is de-
tected that for a predetermined vehicle seat position no
passenger is present, the weighting for said non-occu-
pied vehicle seat position is set to zero.

[0016] These and other aspects of the invention will
become apparentfromthe embodiments described here-
inafter.
[0017] In the drawings

Fig. 1 shows a schematic view of a vehicle commu-
nication system taking into account non-acoustical
information.

Fig. 2 is a flowchart showing the different steps for
determining an enhanced output signal, and

Fig. 3 shows a flowchart of a method in which the
audio output is optimized for the vehicle passengers
who are actually present.

[0018] In Fig. 1 a vehicle communication system is
shown inwhich a speech output signal is generated using
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non-acoustical information about the presence of a pas-
senger. The communication system comprises several
microphones for picking up the audio signals of the pas-
senger. By way of example in the present case four mi-
crophones are positioned in a microphone array 110 in
the front of the vehicle for detecting the speech signals
of the driver’s seat and of the other front passenger seat.
Additionally, a microphone 111 is provided for detecting
the speech signal of a passenger sitting in the back on
the left side and a microphone 112 is arranged for picking
up the speech signal of a person sitting in the back on
the right side. The four microphones of the array 110 form
a speech signal x,(t) for the driver in the beamformer
120. In the beamformer 120 the signals of the four mi-
crophones are processed in such a way that mainly sig-
nals originating from the direction of the driver are used.
The same is done for the other front seat, where the signal
of the four microphones of the array 110 are used for
determining a signal x,(t) in the beamformer of the front
seat 121. The microphones 111 and 112 pick up the
speech signal of the seat in the back on the left and right
side, respectively. Here in the present case only one mi-
crophone is used in the back so that a beamforming unit
is not necessary. In a noise reduction unit 122 the speech
signal of the right hand side of the back is processed by
noise reduction algorithms. The same is done for the
speech signal detected by the microphone 111 in the
noise reduction unit 123.

[0019] Summarizing a seat-related speech signal is
determined for each of the different vehicle positions. In
the embodiment shown four different positions are pos-
sible for which the speech signals are detected. For each
passengers a signal x,(t) is calculated. Fromthe different
passenger signals X,(t) a resulting speech output signal
y(t) is calculated using the following equation:

y(t)= a,)x, @)

[0020] The maximum number of passengers partici-
pating at the communication is P, the factor a,(t) being
the weighting for the different users of the communication
system. As can be seen from the above equation the
weighting depends on time as the resulting output signal
should be generated from the signal components of the
passengers which are actually speaking. The weighting
of the different signal components is determined in a
weighting unit 130. In the weighting unit 130 the different
weightings a,(t) are calculated and fed to a mixer 140
which mixes the different vehicle seat speech signals in
order to generate an resulting speech output signal y(t).
Furthermore, a passenger detecting unit 150 is provided
which uses non-acoustical information about the pres-
ence of a vehicle passenger for the different vehicle seat
positions. The passenger detecting unit can use different
sensors 160 which detect the presence of a passenger
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on the different vehicle seats. By way of example the
sensors 160 could be a pressure sensor which detect
the presence of a passenger on a seat by the weight
provided on said seat. Furthermore, it is possible to use
a camera taking pictures from the different vehicle seats.
When a camera is used, the video information can also
be used for detecting the speech activity of a passenger
by detecting the movement of the lips. When the lips are
moving and the passenger is speaking the weighting of
the signalsfor said passenger can beincreased, whereas
the weighting can be decreased for passengers which
are actually not speaking. When it is detected that no
passenger is present on a vehicle seat as shown in the
figure for the front seat on the right and the back seat on
the left the weighting coefficients for the seat-related
speech signal x,(t) can be set to zero. In the embodiment
shown this would mean that the weighting for the signal
Xo(t) and x4(t) are set to zero so that signal components
from these vehicle seats do not contribute to the output
signal y(t).

[0021] Inconnection with Fig. 2 the different steps are
explained which are needed for calculating an improved
output signal y(t). The process starts in step 210. In step
220 the speech signals are detected using the different
microphone positioned in the vehicle. In step 230 the
audio signals detected by the microphones 110 to 112
are combined in order to generate a vehicle seat-related
speech signal x(t) for each vehicle seat (step 230). Fur-
thermore, the occupation status of the different vehicle
seats is detected in step 240. In dependence of the oc-
cupation status the signal components for which no pas-
senger was detected, are set to zero in step 250. This
helps to avoid to use signal components detected by mi-
crophones where no passenger is sitting. After setting
the seat-related speech signal components to zero the
remaining seat-related speech signals are combined in
step 260 and weighted depending on the speech activity
of the different passengers. The process ends in step
270.

[0022] Inconnection with Fig. 3 it is described how the
information about the presence of a passenger on a ve-
hicle seat can be used for improving the audio signal
output by the loudspeakers (not shown in Fig. 1). After
starting the process in step 310 the occupation status of
the different vehicle seats can be detected in 320 using
either a pressure sensor or using a camera or using both
sensors. For the vehicle seats for which no passenger is
present no audio output has to be generated by the loud-
speakers. When several loudspeakers are used it is pos-
sible to form a sound beam directed to one of the vehicle
seats. When it is known that one of the vehicle seats is
not occupied, e.g. the seat next to the driver, the loud-
speakers can be controlled in such a way that the sound
beam is directed to the occupied vehicle seat (step 330).
With this beamforming the sound can be focussed on the
person sitting on the vehicle seat. The weighting for the
formed sound beam, which was formed for empty seats,
can be set to zero. This has the further advantage that
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the microphones for picking up the speech signals of the
passengers which are normally positioned in a distance
of about 30 to 70 cm do pick up less sound emitted from
the loudspeakers, as this sound is directed more precise-
ly tothe passenger’s head. The process ends in step 340.
[0023] Summarizing the present invention provides a
system and a method having an enhanced speech output
signal, as signal components for which no passenger ex-
ists can be realiably excluded. Itis not necessary tocheap
signal components detected by microphones positioned
in the neighbourhood of vehicle seats on which no pas-
senger is sitting. As a result less signals have to be con-
sidered for calculating the output signal and the use of
signal components detected from microphones from oth-
er passengers can be avoided.

Claims
1. Vehicle communication system comprising:

- a plurality of microphones (110, 111, 112)
adapted to detect speech signals of different ve-
hicle passengers,

- a mixer (140) combining the audio signal com-
ponents of the different microphones to a result-
ing speech output signal,

- a weighting unit (130) determining the weight-
ing of said audio signal components for the re-
sulting speech output signal,

characterized in that

the weighting unit determines the weighting of the
signal components taking into account non- acous-
tical information from a sensor (160) about the pres-
ence of a vehicle passenger,

and that, if the presence of a passenger at a prede-
termined vehicle seat position can not be detected,
the weighting unit sets the weighting of the signal
components of said vehicle seat position to zero.

2. Vehicle communication system according to claim
1, characterized by further comprising a vehicle
seat pressure sensor, wherein the weighting unit de-
termines the weighting of the audio signal compo-
nents taking into account signals from said pressure
sensor.

3. Vehicle communication system according to claim 1
or 2, characterized by further comprising an image
sensor, wherein the weighting unit determines the
weighting of the audio signal components taking into
account signals from said image sensor.

4. Vehicle communication system according to any of
the preceding claims, characterized by further com-
prising a plurality of loudspeakers for outputting au-
dio signals, the use of the different loudspeakers de-
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10.

pending on said information about the presence of
a vehicle passenger.

Vehicle communication system according to any of
the preceding claims, characterized in that image
sensor detects the speech activity of a vehicle pas-
senger.

Vehicle communication system according to any of
the preceding claims, characterized by further com-
prising a beamforming unit which generates a vehi-
cle seat speech signal combining the signals detect-
ed from a plurality of microphones picking up speech
signals from one passenger sitting on a vehicle seat.

Method for controlling a speech output of a vehicle
communication system, comprising the following
steps:

- detecting speech signals of at least one vehicle
passenger using a plurality of microphones
(110, 111, 112),

- weighting the speech signal components de-
tected by the different microphones,

- combining the weighted speech signal compo-
nents to a resulting speech output signal,

characterized in that

the weighting of the different speech signal compo-
nents is determined taking into account non-acous-
tical information from a sensor (160) about the pres-
ence of vehicle passengers, and

that the weighting for the signal components for a
predetermined vehicle seat position is set to zero,
when it is detected that there is no passenger on
said vehicle seat position.

Method according to claim 7, characterized by fur-
ther comprising the step of determining the audio
signal components for the different vehicle seat pas-
senger positions, wherein the weighting of the signal
components is determined for the different vehicle
seat positions.

Method according to claim 7 or 8, wherein the result-
ing speech signal is used for

- the voice controlled operation of a vehicle com-
ponent,

- a conference call with an external subscriber
and at least two vehicle passengers, and/or

- the communication of different vehicle passen-
gers with each other.

Method according to any of claims 7 to 9, charac-
terized by further comprising the step of adding the
different weighted signal components detected by
the microphone tothe resulting speech output signal.
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Method according to any of claims 7 to 10, charac-
terized by further comprising the step of controlling
the output of an audio signal via a plurality of loud-
speakers depending on the non-acoustical informa-
tion about the presence of a vehicle passenger for
a predetermined vehicle position.

Method accordingtoclaim 11, characterized in that
the output of the audio signal via the loudspeakers
is optimized for the vehicle seat positions, for which
it has been determined that a passenger is present
on said position.

Method according to any of claims 7 to 12, wherein
the signal of a seat pressure sensor is detected for
detecting the presence of a passenger.

Method according to any of claims 7 to 13, wherein
the signal of an image sensor is detected for detect-
ing the presence of a passenger

Method according to any of claims 7 to 14, charac-
terized by further comprising the steps of detecting
the speech activity of a vehicle passenger taking into
account the signal from an image sensor.

Patentanspriiche

1.

Fahrzeugkommunikationssystem, umfassend:

- mehrere Mikrophone (110,111,112), welche
ausgestaltet sind, Sprachsignale von unter-
schiedlichen Fahrzeuginsassen zu erfassen,

- einen Mischer (140), welcher die Audiosignal-
komponenten der unterschiedlichen Mikropho-
ne zu einem resultierenden Sprachausgabesi-
gnal kombiniert,

- eine Gewichtungseinheit (130), welche die Ge-
wichtung der Audiosignalkomponenten fir das
resultierende Sprachausgabesignal bestimmt,

dadurch gekennzeichnet, dass

die Gewichtungseinheit die Gewichtung der Signal-
komponenten unter Berlcksichtigung einer nicht-
akustischen Information von einem Sensor (160)
Uber die Anwesenheit eines Fahrzeuginsassen be-
stimmt,

und dass, wenn die Anwesenheit eines Insassen an
einer vorbestimmten Fahrzeugsitzposition nicht er-
fasst werden kann, die Gewichtungseinheit die Ge-
wichtung der Signalkomponenten von der Fahrzeug-
sitzposition auf Null setzt.

Fahrzeugkommunikationssystem nach Anspruch 1,
dadurch gekennzeichnet, dass das System ferner
einen Fahrzeugsitzdrucksensor umfasst, wobei die
Gewichtungseinheit die Gewichtung der Audiosi-
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gnalkomponenten unter Beriicksichtigung von Si-
gnalen von dem Drucksensor bestimmt.

Fahrzeugkommunikationssystem nach Anspruch 1
oder 2, dadurch gekennzeichnet, dass das Sy-
stem ferner einen Bildsensor umfasst, wobei die Ge-
wichtungseinheit die Gewichtung der Audiosignal-
komponenten unter Berlcksichtigung von Signalen
von dem Bildsensor bestimmt.

Fahrzeugkommunikationssystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, dass das System ferner mehrere Laut-
sprecher zum Ausgeben von Audiosignalen um-
fasst, wobei die Verwendung der unterschiedlichen
Lautsprecher von der Information tber das Vorhan-
densein eines Fahrzeuginsassen abhangt.

Fahrzeugkommunikationssystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, dass der Bildsensor die Sprachaktivitat
eines Fahrzeuginsassen erfasst.

Fahrzeugkommunikationssystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, dass das System ferner eine Strahlfor-
mungseinheit umfasst, welche ein Fahrzeugsitz-
sprachsignal erzeugt, welches die Signale kombi-
niert, welche von mehreren Mikrophonen erfasst
wurden, welche Sprachsignale von einem auf einem
Fahrzeugsitz sitzenden Insassen aufnehmen.

Verfahren zum Steuern einer Sprachausgabe eines
Fahrzeugkommunikationssystems, umfassend die
folgenden Schritte:

- Erfassen von Sprachsignalen von mindestens
einem Fahrzeuginsassen unter Verwendung
mehrerer Mikrophone (110,111,112),

- Gewichten der Sprachsignalkomponenten,
welche von den unterschiedlichen Mikrophonen
erfasst wurden,

- Kombinieren der gewichteten Sprachsignal-
komponenten zu einem resultierendem Sprach-
ausgabesignal,

dadurch gekennzeichnet, dass

das Gewichten der unterschiedlichen Sprachsignal-
komponenten unter Berlcksichtigung einer nicht-
akustischen Information von einem Sensor (160)
Uber das Vorhandensein eines Fahrzeuginsassen
bestimmt wird, und

dass das Gewichten fUr die Signalkomponenten fir
eine vorbestimmte Fahrzeugsitzposition auf Null ge-
setzt wird, wenn erfasst wird, dass auf der Fahrzeug-
sitzposition kein Insasse vorhanden ist.

Verfahren nach Anspruch 7, dadurch gekenn-
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zeichnet, dass das Verfahren ferner den Schritt ei-
nes Erfassens der Audiosignalkomponenten fiir die
unterschiedlichen Fahrzeugsitzinsassenpositionen
umfasst, wobei das Gewichten der Signalkompo-
nenten fur die unterschiedlichen Fahrzeugsitzposi-
tionen bestimmt wird.

Verfahren nach Anspruch 7 oder 8, wobei das resul-
tierende Sprachsignal verwendet wird fir

- den sprachgesteuerten Betrieb einer Fahr-
zeugkomponente,

- eine Telefonkonferenz mit einem externen
Teilnehmer und mindestens zwei Fahrzeugin-
sassen, und/oder

- die Kommunikation von unterschiedlichen
Fahrzeuginsassen miteinander.

Verfahren nach einem der Anspriiche 7 bis 9, da-
durch gekennzeichnet, dass das Verfahren ferner
den Schritt eines Hinzufligens der unterschiedlichen
gewichteten Signalkomponenten, welche von dem
Mikrophon erfasst wurden, zu dem resultierenden
Sprachausgabesignal umfasst.

Verfahren nach einem der Anspriiche 7 bis 10, da-
durch gekennzeichnet, dass das Verfahren ferner
den Schritt eines Steuerns der Ausgabe eines Au-
diosignals Uber mehrere Lautsprecher in Abhangig-
keit der nicht-akustischen Information tiber das Vor-
handensein eines Fahrzeuginsassen flr eine vorbe-
stimmte Fahrzeugposition umfasst.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die Ausgabe des Audiosignals Uber
die Lautsprecher fUr die Fahrzeugsitzpositionen op-
timiert wird, fir welche bestimmt wurde, dass auf der
Paosition ein Insasse vorhanden ist.

Verfahren nach einemder Anspriiche 7 bis 12, wobei
das Signal eines Sitzdrucksensors zum Erfassen
des Vorhandenseins eines Insassen erfasst wird.

Verfahren nach einemder Anspriiche 7 bis 13, wobei
das Signal eines Bildsensors zum Erfassen des Vor-
handenseins eines Insassen erfasst wird.

Verfahren nach einem der Anspriiche 7 bis 14, da-
durch gekennzeichnet, dass das Verfahren ferner
den Schritt eines Erfassens der Sprachaktivitat ei-
nes Fahrzeuginsassen unter Berlicksichtigung des
Signals von einem Bildsensor umfasst.

Revendications

1.

Systéme de communication pour véhicule, compre-
nant:

10

15

20

25

30

35

40

45

50

55

- une pluralité de microphones (110, 111, 112)
adaptés a détecter des signaux de parole de
différents passagers du vehicule,

- un mélangeur (140) combinant les composan-
tes de signal audio des différents microphones
en un signal de sortie de parole résultant,

- une unité de pondération (130) déterminant la
pondération desdits composantes de signal
audio pour le signal de sortie de parole résultant,

caractérisé en ce que

I'unité de ponderation détermine la ponderation des
composantes de signal en tenant compte d’'une in-
formation non-acoustique provenant d’un capteur
(160) et concernant la présence d’un passager de
véhicule,

et que, si la présence d’un passager dans une posi-
tion déterminée de siége de vehicule ne peut pas
étre détectée, I'unité de pondération remet a zéro la
pondération des composantes de signal de ladite
position de siege de véhicule.

Systeme de communication pour véhicule selon la
revendication 1, caractérisé en ce qu’il comprend
enoutre un capteur de pression de siege de véhicule,
'unité de ponderation déterminant la pondération
des composantes de signal audio en tenant compte
des signaux provenant dudit capteur de pression.

Systeme de communication pour véhicule selon la
revendication 1 ou 2, caractérisé en ce qu’il com-
prend en outre un capteur d'image, I'unité de pon-
dération deéterminant la pondération des composan-
tes de signal audio en tenant compte des signaux
dudit capteur d’image.

Systeme de communication pour véhicule selon
I'une quelconque des revendications précédentes,
caractérisé en ce qu’il comprend en outre une plu-
ralité de haut-parleurs pour eémettre des signaux
audio, I'utilisation des différents haut-parleurs de-
pendant de ladite information sur la présence d’un
passager de véhicule.

Systeme de communication pour véhicule selon
I'une quelconque des revendications précédentes,
caractérisé en ce que le capteur d'image détecte
l'activité de parole d’'un passager de véhicule.

Systeme de communication pour véhicule selon
I'une quelconque des revendications précédentes,
caractérisé en ce qu’il comprend en outre une unité
de formation de faisceau qui genére un signal de
parole de siége de vehicule combinant les signaux
detectés en provenance d’une pluralité de micropho-
nes capturant des signaux de parole d’'un unique
passager assis sur un siege de véhicule.
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Procédé de contrble d’une sortie de parole d’un sys-
téme de communication pour vehicule comprenant
les étapes suivantes:

- détecter des signaux de parole d’au moins un
passager de véhicule en utilisant une pluralité
de microphones (110, 111, 112),

- ponderer les composantes de signal de parole
détectées par les différents microphones,

- combiner les composantes de signal de parole
pondérées en un signal de sortie de parole re-
sultant,

caractérisé en ce que la pondération des différen-
tes composantes de signal de parole est déterminee
en tenant compte d’'une information non-acoustique
sur la présence de passagers de véhicule provenant
d’un capteur (160), et

que la pondération des composantes de signal pour
une position prédéterminee de siege de veéhicule est
remise a zéro lorsqu'on détecte qu'il N’y a pas de
passager dans ladite position de siege de véhicule.

Procédé selon la revendication 7, caractérisé en
ce qu’il comprend en outre 'étape de déterminer les
composantes de signal audio pour les différentes
positions de passager de sieége de véhicule, la pon-
deération des composantes de signal étant détermi-
née pour les différentes positions de siege de véhi-
cule.

Procédé selon la revendication 7 ou 8, dans lequel
le signal de parole resultant est utilisé pour

- lopération par commande vocale d’'un compo-
sant de véhicule;

- une communication conférence avec un abon-
ne externe et au moins deux passagers de ve-
hicule, et/ou

- la communication entre différents passagers
de véhicule.

Procédé selon I'une quelconque des revendications
7 a 9, caractérisé en ce qu’il comprend en outre
I'étape d’ajouter au signal de sortie de parole résul-
tant les différentes composantes de signal pondé-
rees détecteées par le microphone.

Procédé selon I'une quelcongue des revendications
7 a 10, caractérisé en ce qu’il comprend en outre
I'étape de contrbler 'émission d’un signal audio par
lintermédiaire d’une pluralité de haut-parleurs en
fonction de l'information non-acoustique au sujet de
la présence d’un passager de véhicule pour une po-
sition de vehicule prédéterminée.

Procédé selon |la revendication 11, caractérisé en
ce que I'émission du signal audio par les haut-
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13.

14.

15.
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parleurs est optimisée pour les positions de siege
de vehicule pour lesquels il a été détermine qu’un
passager est présent a ladite position.

Procédé selon I'une quelconque des revendications
7 212, dans lequel le signal d’un capteur de pression
de siege est détecté pour détecter la présence d’'un
passager.

Procédé selon I'une quelconque des revendications
7 a 13, dans lequel le signal d’un capteur d'image
estdétecté pour détecterla présence d’un passager.

Procédé selon I'une quelconque des revendications
7 a 14, caractérisé en ce qu’il comprend en outre
I'étape de detecter l'activité de parole d’un passager
de véhicule en tenant compte du signal d’un capteur
d’'image.
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