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Receiving output signals from each microphone of a plurality of microphones 255
in an audio environment, each microphone of the plurality of microphones N~—
residing in a microphone location of the audio environment, the output signals
corresponding to a current utterance of a person

i

Determining, based on the output signals, one or more aspects of context 260

information relating to the person, the context information including at least ~—"

one of an estimated current location of the person or an estimated current
proximity of the person to one or more microphone locations

l

Selecting two or more audio devices of the audio environment based, at least 265
in part, on the one or more aspects of the context information, the two or
more audio devices each including at least one loudspeaker

i

Determining one or more types of audio processing changes to apply to audio 270
data being rendered to loudspeaker feed signals for the two or more audio _
devices, the audio processing changes having the effect of increasing a
speech to echo ratio at one or more microphones

i

275
Causing the one or more types of audio processing changes to be applied.
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Figure 2B



WO 2021/021857

PCT/US2020/043958

5/ 25
OUTPUT
SIC;I\(I)%\LS 302
{ ‘
P
[
0 ~ 312
300 | renoeRmG | | | > ﬁ
CONTENT —»]  LOGIC | L i %
301 N NS Y
- |
|
':H,' 303
L
/‘
304
s N S S
308 S—b ] -——’\306
Y MICROPHONE
< SIGNALS
ASR OR < LISTEN < Fc)éggézg <
OTHER CAPTURE AND LOGIC §
/ / /
310 309 307

Figure 3A
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Receiving output signals from each microphone of a plurality of microphones
in an environment, each of the plurality of microphones residing in a
microphone location of the environment, the output signals corresponding to
a current utterance of a user

i

Determining multiple current acoustic features from the output signals of each
microphone

i

Applying a classifier to the multiple current acoustic features, wherein
applying the classifier involves applying a model trained on previously-
determined acoustic features derived from a plurality of previous utterances
made by the user in a plurality of user zones in the environment

|

Determining, based at least in part on output from the classifier, an estimate
of the user zone in which the user is currently located
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Figure 10
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Prompting a user to make at least one training utterance in each of a plurality
of locations within a first user zone of an environment

l

Receiving first output signals from each of a plurality of microphones in the
environment, each of the plurality of microphones residing in a microphone
location of the environment, the first output signals corresponding to
instances of detected training utterances received from the first user zone

|

Determining first acoustic features from each of the first output signals

i

Training a classifier model to make correlations between the first user zone
and the first acoustic features, wherein the classifier model is trained without
reference to geometric locations of the plurality of microphones
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Figure 12

1205
—

1210
e

1215
~—

1220



WO 2021/021857

PCT/US2020/043958
15/25

— ™ Prompt a user to make at least one training utterance in a

1305
location within a user zone of an environment

|

Receive output signals from each of a plurality of
microphones in the environment, each of the plurality of 1310
microphones residing in a microphone location of the
environment, the output signals corresponding to instances
of detected training utterances received from the user zone

C

1322

Sufficient training data for this user zone?

Prompt the user
to move to
another user
zone of the
environment

Obtain data for additional 1320

user zones?

g

Determine first through G” acoustic features from first through H" output 1325

signals

corresponding to each of first through K™ user zones

Train the classifier model to make correlations between the first through K™ 1330

user zones and the first through K" acoustic features, respectively
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Figure 13
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Receiving, by a control system and via an interface system, audio data, the
audio data including one or more audio signals and associated spatial data,
the spatial data indicating an intended perceived spatial position
corresponding to an audio signal

1705

i

Rendering, by the control system, the audio data for reproduction via a set of
loudspeakers of an environment, to produce rendered audio signals, wherein
rendering each of the one or more audio signals included in the audio data
comprises determining relative activation of a set of loudspeakers in an
environment by optimizing a cost that is a function of. a model of perceived
spatial position of the audio signal played when played back over the set of
loudspeakers in the environment; a measure of proximity of the intended
perceived spatial position of the audio signal to a position of each
loudspeaker of the set of loudspeakers; and one or more additional
dynamically configurable functions, wherein the one or more additional
dynamically configurable functions are based on one or more of. proximity of
loudspeakers to one or more listeners; proximity of loudspeakers to an
attracting force position, wherein an attracting force is a factor that favors
relatively higher loudspeaker activation in closer proximity to the attracting
force position; proximity of loudspeakers to a repelling force position, wherein
a repelling force is a factor that favors relatively lower loudspeaker activation
in closer proximity to the repelling force position; capabilities of each
loudspeaker relative to other loudspeakers in the environment;
synchronization of the loudspeakers with respect to other loudspeakers;
wakeword performance; or echo canceller performance

1730

|

Providing, via the interface system, the rendered audio signals to at least
some loudspeakers of the set of loudspeakers of the environment

1715

1700} Figure 17
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