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FIG. 1

vice to configure one microphone at a time from physically colocated devices to
remain active for participating in a teleconference. In one example method, the
computing device determines whether a first device with a first microphone on the
teleconterence is physically colocated with respect to a second device with a second
microphone on the teleconference. When the first and second devices are physical-
ly colocated with respect to each other, the computing device configures either the
first or second microphone to remain active for participating in the teleconference
while the other of the first or second microphone is to be muted.
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MUTING MICROPHONES OF PHYSICALLY COLOCATED DEVICES
Background

[0001]  Collaborative communication between different parties is an imporant
part of today's world. People mest with each other on a daily basis by necessity
and by choice, formally and informally, in person and remotely. There are
different kinds of meetings that can have very different characteristics. In any
meeting, an effective communication between the different parties is ong of the
main keys for success.

Brief Description of the Drawings

[0002] FIG. 1 illustrates a computing device for configuring one micraphone
at a time from physically cdocated devices o ramain active for participating in a
teleconference, according to an example;

[0003] FIG. 2 lustrates a method of operation at a computing device for
configuring one microphone at a time from physically colocated devices to
remain active for participating in a teleconference, according o an example; and

[0004] FIG. 3is a flow diagram in accordance with an exampie of the present

disclosure.
Detailed Description

[0005]  In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof, and in which is shown by
way of Hustralion specific examples in which the disciosed subject matter may
be practiced. tis to be understood that other examples may be ulilized and
structural or logical changes may be made without departing from the scope of
the present disclosure. The following detailed description, therefore, is not to be
taken in a limiting sense, and the scope of the present disclosure is defined by
the appended claims. Also, i is to be understood that the phraseology and
ferminology used herein is for the purpose of description and should not be

o

regarded as Hmiting. The use of “including,” "comprising” or "having” and

}
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varigtions thereof hereiry is meant 10 encompass the tems listed thereafter and
equivalents thereofl as well as additional Hems. It should also be noted that a
plurality of hardware and software based devices, as well as a plurality of
different structural components may be used o implement the disclosed
methods and systems.

{0006]  As used herain, the terms "device" may be used inlerchangeably and
refer to any one of various smariphones, cellular telephones, tablets, laptop
computers, personal dala assislants (PDA's). VoIP phones, wireless enabled
televisions, wireless enabled entertainment systems, and other similar electronic
devices that include a processor and are capable of sending and receiving
wireless or wired communication signals, Examples of other devices incliude,
but are not limited to, a wearable device, an in-room installed speakerphone, an
attachable large form factor speakerphone, a handheld speakerphone, and a

Biustooth sarpigce.

{00071  Communication technologies, both wireless and wired, have seen
dramatic improvements over the past years. A large number of the people who
participate in meetings today carry at least one mobile device, where the device
is equipped with a diverse set of communication or radio interfaces. Through
these interfaces, the mobile device can establish communications with the
devices of other users, a central processing system, reach the Intermet, or
aceess various data services through wireless or wired networks,

{00081  With regards 1o teleconferences, where soms users may be gatherad
iy a conference room for the teleconference, and other users may be logged
into the tedeconference from remote locations, each user, whether jocal or
remote, may be logged inlo the teleconference from their respective devices.
As multiple users that share a physical location such as the conference room,
are signed into the same meeting from thelr respective devices, there is the
paossibility of feedback and reverberation, for example, rom multiple
microphones being ive and transmitting on various devices being in proxdmity to
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each other. As a resulf, the audio of the teleconference may be distorted and/or
obscured.

[0009] Examples disclosed herein provide the ability 1o determine whether
devices are physically colocaled, for example, in a conference room, and
intelfigently mute all but one microphone among the physically colocated
devices. As a result, feedback and reverberation can be reduced on a
teleconference, in a way that solves any issues automatically, rather than
forcing users fo manually address any feedback {e.g., by users muting devices
one by one untif feedback is reduced). Time and productivity may be gained by
users on the teleconference because they are not expending efforts by trying to
manage live and aclive devices on the teleconference thal may create the
feedback.

[0010]  With reference to the figures, FIG. 1 itlustrates a computing device
100 for configuring one microphone at a time from physically colocated devices
to remain aclive for participating in a teleconference, according to an example.
As an example, the computing device 100 may be disposed in a conference
room, to control devices participating in the teleconference that are physically
colocated in the conference room. The computing device 100 depicts a
processor 102 and a memory device 104 and, as an example of the computing
device 100 performing its operations, the memory device 104 may include
instnuctions 106-110 that are exscutable by the processor 102, Thus, memory
device 104 can be said to store program instructions that, when executed by
processor 102, implement the components of the computing device 100, The
executable program instructions stored in the memory device 104 include
instructions to determine whether there are physically colocated devices ona
teleconference 108, instructions to configure one microphone at a time from the
physically colopated devices to remain active 108, and instructions to mute

other microphones from the physically colocated devices 110,

{00111  Instructions fo determine whether there are physically colocated

devices on a teleconference 106 represent program instructions that when

L
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gxecided by the processor 102 cause the computing device 100 o detenmine
whether there are mulliple devices on the teleconference that are in physical
proximity 1o each other to potentially cause feedback, such as the devices in the
conference room. When multiple devices on the teleconference are in physical
proximity or share the same physical location, there is the possibility of feedback
and reverberation, for example, from microphones of the multiple devices being
live and transmitting on the variobus devices while in close prostimity to each
other. As aresuft, the audio of the teleconference may be distorted andfor
obscured.

[0012]  As an example, the mulliple devices on the teleconference may share
the same physical colocation if audio sensed by sach device are the same or
similar. Meetings almost always involve people taliing. Therefore, audio
sensing offers a useful way to determine the group of members in the meeting
{or teleconference), where each member brings his or her device to the
meeting. Generally, almost all devices include microphones, and hearing the
same conversation provides a human-centric notion of being physically
colocated or attending the same gathering. Specifically, the description
proposes using a particular kind of audio sensing and comparing patterns of
relafive audio silence {i.e., silence signatures) of audio signals from devices

used by users on the teleconference.

{0013]  As an example, each device on the teleconference uses the collection
of ambient noise in the environment around the device {o create a silence
sighature. This silence signature is a collection of non-sensitive audio dala
sigrifying the highs and lows of the ambient audio. The computing device 100
may then collect the sudio sensed by each device on the teleconference at a
particular time interval. Devices on the {eleconference with very similar sound
signatures are either in the same physical location at the same time, or
participating in the teleconference remotely, because they are hearing the sams
armbient noises, Therefore, all devices hearing the same sound signalure can
be determined o be within the same room or conference call and marked for
vulnerability to feedback.
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{0014} As an example, the determination of whether mudtiple devices on the
teleconference share the same physical colocation may be based on positioning
or geolocation. If the mulliple devices share a geolocation, it is likely thal the
devices share the same physical colocation {e.g., the multiple devices in the
conference room), and there is the possibility of feedback and reverberation.
The technology for determining the geolocation of the devices may vary.
Examples include, but are notlimited to, utilizing GPS or uiilizing the knowledge
of Wi-Fi terminal locations surrounding the devices on the teleconference. As
an example, determining the location of the devices on the feleconference may
use any of the techniques described above by itself or in combination.

{0015]  Upon delermining there are devices on the teleconference that are
colocated with each other, instructions to configure one micraphone at a time
from the physically colocated devices to remain active 108 represent program
instructions that when executed by the processor 102 cause the computing
device 100 {o ensure that any feedback between the physically colocated
devices are reducad or ehiminated. By configuring only one microphone from
the physically colocated devices to remain active, any communication
originating from the physical location, such as a conference room, is picked up
from the single migrophons.

{00186]  Asan example, the active microphang may be selected manually or
hased on prioritized classes. For example, each device may be assigned a
priority, based on its audio certification or ability, with a higher priority device
fikely providing a higher quality audio experience for the teleconference. As an
example of prioritizing devices according to their audio certification or ability, the
following example list of devices may be prioritized as follows: in-room installed
speakerphone, aitachable large form factor speakerphane, handheld

speakerphone, notebook camputer, and Bluetooth earpiece.

{00171 When it is determined that devices on a teleconference are physically
colocated, the computing device 100 may configure the microphone from the

physically colocated device that belongs {o the higher priorty dass to remain

LA
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active. As an example, if the physically colocated devices include a
speakerphone and a Blustooth earpiecs, i is likely that a user may prefer to use
the speakerphone and its audio, and not the Bluetooth earpiece, due to higher
quality audio experience the speakerphone may provide. As a resuli, the
computing device 100 may configure only the microphone of the speakerphone

fo remain aclive, according to it higher priority class.

{0018]  Inslructions {o mute other microphones from the physically colocated
devices 110 represent program instructions that when executed by the
processor 102 cause the computing device 100 {o continue the above
instruction by ensuring that the microphone from only one of the physically
colocated devices to remain active while the microphone of the other physically
colocated devices are muted. This is particularly useful, for example, when one
of the physically colocated devices is unmuted. The computing device 100
intelligently governs that only one microphone from the physically colocated
devices can be active. As a result, when ane of the physically colocated
devices is unmuied, the computing device automalically mutes the earlier active
device, in order fo avoid any feedback or reverberation.

[0019] Memory device 104 represents generally any number of memory
companents capable of storing instructions that can be executed by processor
102, Memory device 104 is non-transifory in the sense that #t does not
ancompass a transitory signal but instead is made Up of at least one memory
camponent configured to store the relevant instructions. As a result, the
memory device 104 may be a non-ransitory computer-readable storage
medium. Memory device 104 may be implemented in a single device or
distributed across devices. Likewise, processor 102 represents any number of
processors capable of executing instructions stored by memary device 104,
Processar 102 may be integrated in a single device or distributed across
devices. Further, memory device 104 may be fully or partially integrated in the
same device as processor 102, or it may be separate bul accessible 1o that
device and procaessor 102,

&
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[0020]  inone example, the program instructions 108-110 can be part of an
installation package that when installed can be executed by processor 102 to
implement the components of the computing device 100. In this case, memory
device 104 may be a portable medium such as a CD, DVD, or flash drive or a
memory maintained by a server from which the installation package can be
downlpaded and insialled. In another example, the program instructions may
he part of an application or applications already installed. Here, memory device
104 can include integrated memory such as a hard drive, solid stale drive, or the
like.

[0021] FIG. 2 lustrates a method 200 of operation at a computing device for
configuring one microphone at a fime from physically colocated devices to
remain active Tor participating in a leleconference, according to an example. As
an exampie, method 200 is described with reference o computing device 100.
At 202, the computing device 100 determines whether devices on a
teleconferance are physically colocated with respect {o each other, When
muttiple devices on the teleconference share the same physical colocation,
there is the possibility of feedback and reverberation, for example, from
microphones of the multiple devices being live and transmitting on the various
devices while in close proximity to sach other. As a resull, the audio of the
teleconference may be distorted andf/or obscured. As described above, the
determination of whither devices on the teleconference are physically colocated
with respect to each other may be made based on audio sensing andior
geolocation, among other examples.

{00221 At 204, the computing device 100 configures only one microphone at
a time from the physically colocated devices 10 be active, while the microphone
from the other physically colocated devices may be muted. As described
above, the microphone configured fo be active may be selecled based on a
priority class that is likely o provide a betlter audio experience than the other

physically colocated devices may be able o provide.
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[0023] AL 208, the compuiing device 100 determines whether a user
activates a previously-muted microphone from the group of physically colocated
devices. This scenario may ocour, for example, when a user preferstouse a
microphone from a physically colocated device that may belong o a lower
priotity class than the currently active microphone. Al 208, i the user does
activate the previously-muted microphone, the computing device 100
automatically mutes the now previously-active microphone, in order to avoid any
feedback between the physically colacated devices.

{00241 At 210, the computing device 100 determines whether ane of the
devices on the teleconference is no longer physically colocated with the other
devices. This may cccur, for example, when a user leaves a conference room
with his device, but desires o confinue t0 be on the {eleconference. At 212, the
computing device 100 configures the device no longer physically colocated with
the other devices to be aclive. As an example, if this device was muted when in
the canference room with the other physically colocated devices, the computing
device 100 may automatically unmute this device once no longer physically
colocated with the other devices. As an example, if the device no longer
physically colocated with the devices was the active device while in the
conference room, the computing device 100 may configure the microphone of
the physically colocated device belonging to the next higher priority class {o be

active.

{0028] AL 214, the compuling device 100 determines whether an organizer of
the teleconference muted a physical location shared by devices. For example, if
sensitive material is being discussed in the conference roam, a mute room
option may be available for the organizer to select, efiminating the risk of a
microphone from one of the physically colocated devices in the conference
room being unintentionally active while users in the conference roam is
discussing the sensitive material. At 216, the computling device 100 mutes all
devices at the shared physical location {e.g., the conference room}, until the
organizer unmutes the location. Once the organizer unmutes the location, the

computing device 100 returns to 202, by determining whether devices on the
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teleconference remain physically colocated, and configuring only one

microphone at a time from the physically colocated devices 1o be active.

{0026] FIG. 3 is a flow diggram 300 of steps taken to implement a method for
configuring ong microphone at a time from physically colocated devices to
remain active for participating in a teleconference, according fo an example. In
discussing FIG. 3, reference may he made to the example computing device
100 HHlustrated in FIG. 1. Such reference is made {o provide contexiual
examples and not {o imil the manner in which the method depicted by FIG. 3

may be implemented.

{00271 AL 310, the computing device determines whether a first device with a
first microphone on the teleconference is physically colocated with respect o a
second device with a second microphone on the teleconference. As an
example, the first and second devices on the {eleconference are physically
colocated with respect 16 each other when thes first and second microphones are
iy proximity {o each other for the first and second devices to be vuinerable to
producing feedback. This may be determined based on the audic sensing, as
described above. For example, the first device may use the collection of
ambient noise in the environment around i {0 create a silence signature.
Similarly, the second devices may create its own sitence signaturs as well. The
computing device may then collect the audio sensed by the first and second
devices, and determine whether they are physically colocated, based on the
sirnitanty of the silence signatures {e.q., physically colocated if substantially
simitar silence signatures). As described above, the determination of whether
the first and second device are physically colocated may also be based on
whether the first and second devices share a geolocation.

[0028] At 320, when the first and second devices are physically colocated
with respect to each other, the computing device configures either the first or
second microphone to remain active for participating in the teleconference while
the other of the first or second microphone is 1o be muted. As an example,

either of the first or second microphone to remain aclive is selecled by the

9
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conmputing device based on a prioniiization of the physically colbcated devices {o
provide an improved audio expenience for the teleconference. The prioritization
of the physically colocated devices may be based on an audio cerlification or
ability of each device from the physically colocated devices, as described
above. As an example, either of the first or second microphone 1o remain aclive

may also be manually selected by a user from the physically colocated devices.

{0028]  Although the flow diagram of FIG. 3 shows a specilic order of
execution, the order of execution may differ from that which is depicted. For
sxample, the order of execution of two or more blocks or arrows may be
scrambied relative io the order shown. Also, two or more blocks shown in
sticcession may be executed concurrently or with partial concurrencea. All such

variations are within the scape of the present invention.

{00301  lis appreciated that examples described may include various
components and features. Itis also appreciated that numerous specific details
are set forth to provide a thorough undersianding of the examples. Howsever, i
is appreciated that the examples may be practiced without limitations 1o these
specific delails. in other instances, well known methods and structures may not
be described in detail to avoid unnecessarily obscuring the description of the
examples. Also, the examples may be used in combination with each other.

{0031] Refersnce in the specification to “an example” or similar language
means that a particular feature, structure, or characteristic described in
connection with the example is included in at least one sxample, but not
necessarily in other examples. The various instances of the phrase "in one
example" or similar phrases in various places in the specificalion are not
necessarily all refernng to the same example.

{00321  itis appreciated that the previous description of the disclosed
examples is provided {0 enable any person skilled in the art {0 make or use the
present disclosure. Various modifications to these examples will be readily
apparent to those skilled in the art, and the generic principles defined herein

may be applied to other examples without departing from the spirit or scope of

10
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the discliosure. Thus, the prasent disclosure s not intended 1o be imited o the
examples shown herein but is to be accorded the widest scope consistent with

the principles and novel features disclosed herein.

i
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CLAIMS

What s claimed is:

1. A method comprising:

determining whether a first device with a first microphone on a
teleconference is physically colocated with respect {o a second device with a
sacond microphone on the teleconference; and

when the first and second devices are physically colocated with respect
to each other, configuring either the first or second microphone fo remain aclive
for participating in the teleconference while the other of the first or second

microphone is {0 be muted.

2. The method of claim 1, wherein the first and second devices on the
teleconference are physically colocated with respect 1o sach other when the first
and second microphones are in proximity 1o each other for the first and second
devices to be vulnerable o producing feedback.

3. The method of claim 1, wherein the first and second devices on the
teleconference are physically colocated with respect 1 sach other when the first
and second devices share a geolocation,

4. The method of clgim 1, wherein sither of the first or second microphone
to remain active is selected based on a prioritization of the physically colocated
devices to provide an improved audio experience for the teleconfarence.

5. The method of claim 4, wherein the prioritization of the physically
colocated devices is based on an audio certification or ability of each device
from the physically colocated devices.

8. The method of claim 1, wherein sither of the first or second microphone
to remnain aclive is manually selected by a user from the physically colocated

devices.
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7. The method of claim 6, comprising muling a previously active
microphone of a device from the physically colocated devices when the user is
to manually activate a microphone of another device from the physically

colocated devices.

8. The methad of claim 1, comprising muting all microphones from the
physically colocated devices when a ocation of the physically colocated devices
is designated to be muted.

9. A non-transitory computer-readable storage medium comprising program
instructions which, when exscuted by a processor, 1o cause the processor to
determine which devices on a eleconference are physically colocaied
with respect {oeach other;
for those devices on the teleconference that are physically colocated with
respect to each other, configure a single microphone from the physically
colocated devices to remain active for participating in the teleconference; and
mute other microphones from the physically colocated devices.

10, The non-fransitory computer-readable storage medium of claim 9,
wherein the devices on the teleconference are physically colocated with respect
to each other when microphones of the devices are in proximity {o each other
for the devices to be vuinerable to producing Tfesdback.

11.  The non-transifory computer-readable storage medium of daim 8,
wherein the devices on the {eleconference are physically colocated with respect

to each other when the devices share a geolocation,

12.  The non-ransitory computer-readable storage medium of claim §,
wherein the microphone to remain active is selected based on a prioritization of
the physically colocated devices to provide an improved audio experience for

the teleconference.
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13.  The non-transitory computer-readable storage medium of claim 8,
comprising miting all microphones from the physically colocated devices when
a location of the physically colocated devices is designated to be muted.

14, A computing device comprising a processor {0

determine whether a first device with a first microphone on a
teleconference is physically colocated with respect to a second device with a
second microphone on the teleconference, wherein the first and second devices
on the teleconference are physically colocated with respect to each other when
the first and second microphones are in proximity {o each other for the first and
second devices to be vulnerable to producing feedback; and

when the first and second devices are physically colocated with respect
to each other, configure either the first or second microphone o remain active
for participating in the teleconference while the other of the first or second

microphone is {0 be muted.

18,  The computing device of claim 14, wherein either of the first or second
microphone fo remain active is selected based on a prioritization of the
physically colocated devices o provide an improved audio experience for the
teleconference.

14
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