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COMMUNICATION SYSTEM, APPARATUS AND METHOD

CROSS REFERENCE TO RELATED APPLICAfIONS

[0001] This application claims priority to U.S. Provisional Application 60/810,137,
filed June 2, 2006 and entitled AUDIO PRESENTATION SYSTEM, U.S. Provisional
Application 60/810,142, filed June 2, 2006 and entitied AUDIO PRESENTATION
SYSTEM, U.S. Provisional Application 60/810,141, filed June 2, 2006 and entitled
AUDIO PRESENTATION SYSTEM, U.S. Provisional Application 60/810,410, filed June
2, 2006 and entitled AUDIO PRESENTATION SYSTEM, U.S. Provisional Application
60/810,139, filed June 2, 2006 and entitled AUDIO PRESENTATION SYSTEM, U.S.
Provisional Application 60/810,138, filed June 2, 2006 and entitied AUDIO
PRESENTATION SYSTEM, the entire contents of each of which are hereby

incorporated by reference.

FIELD OF THE INVENTION
[0002] This application relates generally to the field of sound transmission and

more particularly to the transmission and broadcast of sound in communicative

environments.

BACKGROUND
[0003] The background for this application relates generally to the field of electro-
a.coustics and more specifically to an invention that is made of both an apparatus for
detecting an.d amplifying sound and processes for enhancing verbal communications

among meefing attendees and between meeting attendees and presenters. The
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opportunity arises out of meetings in the hospitality industry. Most meetihgs are
presentation style with a presenter at the front of the room and an audience in a
meeting space.

[0004] Many of these meetingé anci présentations involve a meél with a presenter
addressing the entire group. The audience can be seated atl round tables for food
service and the presenter may be on a platform at one end of the room. Thisis a
common and profitable arrangement for hotels, as they are often able to sell both the
meeting room and food for the audience members.

[0005] There is a desire during these presentations to provide sound
reinforcement so that the audience can hear the presenter and any program audio from
video or other presen.tation materials. This can be provided by having the presenter
either hold or wear a microphone that is connected to speakers. Additionally, there is a
desire to accommodate questions, comments and staterﬁents from fhe audience after a
presenter has concluded their discussion, in a way that can be heard by both the
presenter and the audience. This can be accommodated by providing one or more
microphones on stands in the audience area and requiring audience members to
approach the microphones to ask their questions. Alternatively, wired or wireless
portable microphones can be brought into the audience for questions to be asked so
everyone can hear the questions or comments.

[0006] These microphones are connected to ambliﬁers and speakers in order to
provide sound for the audience. Two of the typical ways this may be provided are by

using a built-in sound system or by using portable speakers.
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[0007] Currently, the highest level of spoken word intelligibility and sound quality
is gamered though sound reinforcement systems having an array of ceiling speakers
distributed throughout the listening area and properly installed, located and adjusted.
Using this approach, an array of ceiling speakers can be installed flush, embedded into,
or mounted on the surface of the ceiling. These can be connected to amplifiers either
located nearby or in a central location. Input jacks can then be built into the walls
around the periphery of the meeting space.

[0008] Portable speakers can typically be mounted on tripod stands and located
at the front comers of the object wall or front of the room. The microphones can be
connected to portable amplifiers, or the amplifiers may be built into the speakers.
Cables can run from the amplifiers or microphones to the speakers.

[0009] Typical built-in hotel sound systems, however, lack the desired high
quality sound transmission and intelligibility. Systems that are built-in to hotels when
the hotels are constructed or renovated tend to be either low in quality or outdated, due
to the difficulty and cost in updating the systems. Thus, it is often desired by meeting
and presentation planners to avoid using the built-in systemé of hotels.

[0010] Further, many hotels and conference centers rely on outside audio/visual
rental companies to provide audio/visual services. These audio/visual companies often
try to convince clients to use portable sound systems and equipment that is not built-in
to the hotel. These systems often use portable speakers that are placed in the front of
the room where the presentation is staged. However, using portable speakers in this
fashion can result in a variety of problems or undesirable effects. For example, the

portable speakers may not provide a high-quality Iisténing experience for the audience
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members of a presentation. In these situations, the audience members seated nearest
the speakers may be subjected to an uncomfortably high level of noise, while those
seated in the rear may struggle to hear or understand the speaker due to a potentially
low level of sound. |

[0011]  Additionally, portable speakers that face horizontally often project most of
their sound energy against the walls and ceiling of the preséntation room, energizing the
re\./erberant spaces and thus reducing the intelligibility and quality of the words of the
speaker due to the reverberation of the sound energy. This effect may further be
exacerbated due to the acoustics of the meeting space.

[0012] Other problems caused by the use of traditional portable speakers for
presentations include both safety and aesthetic dangers. Cables running to the portable
speakers can create a tripping hazard for both presenters and guests. Furthevr, the
presenters and planners may not like the appearance of temporary, portable speakers
in an otherwise aesthetically pleasing presentation environment.

[0013] Additional problems exist when there is a panel of presenters for a
presentation. In these situations a variety of microphones need to be placed on a table
on a dais so that each member of the panel may be heard by the audience without
having to shére a microphone or microphones. This set up may cause additional
problems, such as difficulty in connecting a series of microphones to a speaker system
and the large amount of wiring needed to support a variety of microphones.

[0014] Another problem that exists in present systems is the manner in which the

system is controlled. Current systems may rely on a centralized or remote control unit.
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However, this control unit may not be configured to accept different microphone and
speaker setups or may not be configured to provide an ideal output for different setups.

[0015] Further, with traditional presentation setups, there are typically only a few
microphones that may be used by audience members to ask questions or make |
comments after the presenters have finished their discussions. This can be
inconvenient as audience members may have to walk through tightly arranged tables
and chairs dr rows of chairs in order to reach one of the microphones. Additionally,
these setups are typically not convenient for people with disabilities, who may require a
significant amount of time or effort to reach the microphone. Additionally, people who
feel uncomfortable when standing and speaking in front of a large audience may be
discouraged from asking their question or proffering their comment. ‘

[0016] . Other systems that have been used in conference or presentation
situations include pre-wired tables that include both microphones and speakers. These
tables are manufactured to include a series of speakers and one or more microphones,
allowing for each group of people at a table to set the volume of the presentation and
aIldwing for them to speak through the speaker system through the embedded
microphones. These pre-Wired tables are, however, expensive to manufacture and
frequently inadequate for presentation use. The pre-wired tables are difficult to move
and store due to their size and weight. Additionally, the tables are not convenient for
hotels to purchase because the weight of the tables and incorporated electrical
equipment do not make them ideal for simpler functions, such as dinner parties that do

not need communication or presentation systems.
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[0017] Other systems that have been used in conference or presentation
situations include wireless units that include both microphones and speakers. These
are designed to serve one or at most two attendees and include a speaker and a
microphone, allowing for one or two attendees to hear and speak. These wireless
systems are generally too expenéive to use in a hotel setting.

[0018] Yet other presentation systems rely on individualized headsets in order to
convey a presenter’s speech to individuals in the audience. Individual headsets may be
worn by each member of an audience who seeks to hear the presentation and the
volume on the headsets may be adjusted to an appropriate level. These headsets,
'however, are subjected to easy breakage from users dropping them, for example.
Further, each person in attendance must be given a headset if they desire to adequately
hear a presenter, thus there méy be gridlock at entrances to the presentation or staff
must be used to place headsets at each seat. Additionally, it may be difficult for the
hotel or audio/visual company who owns the headsets to successfully recover all of the
headsets following a presentation or conference. Finally, some users may find the
headsets uncomfortable, awkward to wear or difficult to use and adjust. In addition,
these devices typically do not have a way to encrypt the data that is being transmitted,
thus the presenters do not have adequate control over how to disseminate their
presentation material.

[0019] Still other systems utilize individualized badges or lapel microphones.
These devices are typically battery-powered and wireless. However, these devices
require both distribution to the users as well as user interaction, such as cbnnecting the

microphone to their clothing, which limits the effectiveness of the devices. Further,
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some of these devices require a user to weér a battery pack which may be cumbersome

for a user to wear.

SUMMARY OF THE INVENTION
[0020] [TO BE DRAFTED FOLLOWING THE COMPLETION OF THE FINAL
SET OF CLAIMS]

BRIEF DESCRIPTION OF THE FIGURES
[0021] Advantages of embodiments of the present invention will be apparent from
the following detailed description of the exemplary embodiments thereof, which

description should be considered in conjunction with the accompanying drawings in

which:
[0022] Fig. 1A is an exemplary top down section view of a communication device.
[0023] Fig. 1B is another exemplary top down view of a communication device.
[0024] Fig. 1C is an exemplary cross sectional view of a communication device.
A [0025] Fig. 2A is an exemplary diagram showing signal inputs and outputs from a

communication device.

[0026] Fig. 2B is another exemplary diagram showing signal inputs and outputs
from a communication device.

[0027] Fig. 2C is another exemplary diagram showing signal inputs and outputs
from a communication device.

[0028] Fig. 2D is yet another exemplary diagram showing signal inputs and

outputs from a communication device.
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[0029] Fig. 3 is an exemplary diagram showing a DSP logic arréy. |

[0030] Fig. 4 is an exemplary diagram showing a communication system.
[0031] Fig. 5 is another exemplary diagrarh showing signal inputs and outputs
from a communication device. |

[0032] Fig. 6 is another exemplary diagram showing signal inputs and outputs

from a communication device.

DETAILED DESCRIPTION

[0033] Aspects of the invention are disclosed in the following description and
related drawings directed to specific embodiments of the invention. Altemnate |
embodiments may be dévised without departing from the spirit or the scope of the
invention. Additionally, well-known elements of exemplary embodiments of the
invention will not be described in detail or will be omitted so as not to obscure the
relevant details of the invention. Further, to facilitate an understanding of the
description, discussion of several terms used herein follows.

[0034] The word “exemplary” is used hereih to mean “serving as an example,
instance, or illustration.” Any embodiment described herein as “exemplary” is not '
necessarily to be construed as preferred or advantageous over other embodiments.
Likewise, the terms “embodiment(s) of the invention,” “alternative embodiment(s),” and
“exemplary embodiment(s)” do not require that all embodifnents of the invention include
the discussed feature, advantage or mode of operation.

[0035] Further, many embodiments are described in terms of sequences of |

actions to be performed by, for example, elements of a computing device. It will be
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recognized that various actions described herein can be performed by specific circuits
(e.g., application specific integrated circuits (ASICs)), by program instructions being
executed by one or more processors, or by a combination of both. Additionally, these |
sequence of actions described herein can be considered to be embodied entirely within |
any form of computer readable storage medium having stored therein a corresponding
set of computer instructions that upon execution would cause an associated processor
to perform the functibnality described herein. Thus, the various aspects of the invention
may be embodied in a number of different forms, all of which have been contemplated
to be within the scope of the claimed subject matter. In addition, for each of the
embodiments described herein, the corresponding form of any such embodiments may
be described herein as, for example, “logic configured to” perform the described action.

[0036] Additionally, some exemplary embodiments include network adapters that
may also be coupled to the system to enable the data processing system to become
coupled to other daté processing systems or remote printers or storage devices through
intervening private or public networks. Modems, cable modems and Ethemnet cards are
just a few of the currently available types of network adapters.

[0037] Also, exemplary embodiments may include or incorpou;ate at least one
database which may store software, descriptive data, system data, digital images and
any other data item required by the other components neces.sary to effectuate any
embodiment of the present system and method known to one having ordinary skill in the
art. The databases may be provided, for example, as a database management system
(DBMS), a relational database management system (e.g., DB2, ACCESS, étc.), an

object-oriented database management system (ODBMS), a file system or another
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conventional database package as a few non-limiting examples. The databases can be
accessed via a Structure Query Language (SQL) or other tools known to one having
skill in the art.

[0038] Fig. 1 shows one exemplary embodiment of a communication device
having a radial array of microphones and speakers. Communication device 100 may
further include signal processing capébilities, one or more batteries and two-way secure
wireless transmission capabilities. In some exemplary embodiments, cofnmunic;ation

“device 100 may be able to receive data signals from a remotely located communication
device and may be able to output audio signals from a remote device. Further,
communication devfce 100 may be able to transmit data, for example audio signals, to
any of a variety of remotely located communication devices, such as any of the
communication devices shown in Fig. 4. Communication devicé 100 may be anyofa
variety of diménsions, for example it may have a diameter of about 20 inches and a
height of about 4 inches. Any digital signal processing capabilities of communication
device 100 may be performed by a digital signal processor (DSP) system that may
provide level adjustment, such as compression, limiting, expansion, and automatic gain
control (AGC).

[0039] A DSP system may also provide common mode noise attenuation, noise
gating, muting, automatic microphone mixing, echo cancellation, bandpass equalization,

- and signal routing including mix-minus. Communication device 100 may also have a

light emitting diode (LED) indicator or indicators, or some form of display used to
communicate visual data. An indicator or 'indicators may be capable of providing

signals to a user of communication device 100, for example a signal indicating that a

10
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microphone is either active or inactive or-a signal indicating that an audio signal is being
outputted. In addition, other configurations of communication device 100 may be
utilized to make it more aesthetically pleasing and to accommodate table decorations.
For example, communication device 100 may have any size or shapé depending on an
application or use. In some exemplary embodiments a larger or smaller communication
device 100 may be utilized depending on the size of a table or the distance between
people who may be using communication device 100. In yet another exemplary
embodiment, communication'device 100 may include detachable or semi-detachable
components, such as speakers or microphones, which may be detached or partially
detached from communication device 100 sé as to allow for still other configurations.
Also, an outer casing 102 may formed out of any material known to one having ordinary
skill in the art and can include any aesthetic design or color.

[0040] In another exemplary embodiment shown in Fig. 1B, a number of dividers
may be disposed on communication device 100. Communication device 100 may
include dividers 104, 106, 108, 110, 112, 114, 116 and 118. Dividers 104-118 may be
disposed on or associated with communication device 100 in such a manner as to
provide, for example, eight separate segments. Dividers 104-118 may act to provide a
separation between segments, for example to prevent distortion or confusion of an
audio signal being inputted or outputted from a portion of communication device 100.
Dividers 104-118 may be any size, for example 0.5 inches thick and may extend to any
length, for example 1 inch from the periphery of communication device 100.
Additionally, dividers 104-118 may be made out of any material, for example the same

material as casing 102 or any other material known to one having ordinary skill in the

11
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art, such as plywood. In still other exemplary embodiments, any number of divideré
may be used to provide any number of different segments. In a further exemplary
embodiment, a microphone or a speaker or both may be provided in each segment.
Thus, as shown in Fig. 1B, a -m'icrophone and speaker may be provided between divider
104 and divider 106, between divider 106 and divider 108, and so forth on
communicatiqn device 100. If a speaker or microphone is provided in each of the
segments of communication device 100, dividers 104-118 may act to assist an
individual in front of a microphone or speaker with sound that may be amplified in their
direction as well as enhancing the ability of an individual to use a particular microphone.
Additionally, dividers 104-118 may assist in allowing individuals located at different
positions of communication device 100 to speak to each other using a microphone
disposed befween two dividers, as well as assist eéch other in hearing sound emitted
from a speaker between two dividers.

[0041] | In yet another exemplary. embodiment, shown in Fig. 1B, screen 120 may
be disposed on communication device 100. In one example, screen 120 may be
mounted in groove 122. Screen 120 may serve to protect and conceal the working
elements of communication de;/iée 100. For example, if communication device is
placed in an area where users of the device may be eating, screen 120 may protect the
working elements of device 100 from any debris or splashes.

[0042)] Fig. 1C shows another exemplary top-down view of communication device
100. In this view, communication device 100 may be oriented in a linear fashion, as
opposed to the exemplary circular layout shown above. Additionally, it should be noted

that any orientation of microphones and speakers for a communication device may be

12
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utilized. Thus, in this exemplary embodiment, any number of dividers may be used to
‘r.)rovide any desired amount of separation between proximate sections in a linear array.
Also, as described in more detail with respect to other exemplary embodiments, various
components of communication device 100 may be disposed in any section of the device
and may be activated or deactivated to provide different communication functions. For
example, casing 124 may be disposed on an outside portion of the communication
device. Casing 124 may also include screen 126, which may protect intemnal
components of the communication device from outside debris, ‘similar to the
embodiment described previously. Also, in this exemplary embodiment, dividers 128,
130 and 132 may be disposed on the communication device. Dividers 128, 130 and
132 may separate a microphone from a speaker or may separaté a first microphone and
speaker combination from a second microphone and speaker’s configuration, and so
on. Additionally, in further exemplary embodiments, any number of dividers rﬁay be
used on a communication device and any number of microphones and speakers may
be separated by tﬁe dividers. In still further exemplary embodiments, any number of
dividers may be used to separate any number of microphone and speaker combinations
from other microphone and speaker combinations.

[0043]) In another exemplary embodiment, shown in Fig. 2, some of the
functionality of communication device 100 may be shown. In this exemplary
embodiment, communication device 100 may have eight segments, 202, 204, 206, 208,
210, 212, 214 and 216, however any number of segments may be formed and any
number of components may be associated with each segment. Each segment may be

formed using a divider, as described previously, or may be formed in any other manner
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known to one having ordinary skill in the art. Alternatively, the segments may be formed
without any form of dividing wall therebetween. Also, in some exemplary embodiments,
a microphone or a speaker or a microphone and speaker may be disposed in each
segment 202-216. In the exemplary embodiment shown in Figs. 2A-2D, segment 202
may include microphone M1, segment 204 may include speaker S1', segment 206 may
include microphone M2, segment 208 may include speaker S2, segment 210 may
include microphone M3, segment 212 may include speaker S3, segment 214 may
include microphone M4 and segment 216 may include speaker S4.

[0044] In a further exemplary embodiment, DSP, as described previously, can
route.a variety of signals in a variety of manners. For example, a signal from a
microphone may be routed to two or more speakers. As shown in Fig. 2A, input signal
218, which may be any input, for example a person’s voice, may be input into
microphone M1. DSP in communication device 100 may rout_e input signal 218 from
microphone M1 to speakers S2 and S3.. Speakers S2 and S3 may generate output
signals 220 and 222, respectively, which may be audio signals. In this exemplary
embodiment, input signal 218 is not sent to speakers S1 or S4, for example to limit any
potential feedback into microphone M1 or because any people located proximate to a
person speaking into microphone M1 may be able to sufficiently hear that person
without the aid of ampliﬁcafion. However, ih other éxemplary embodiments, input signal
218 may be outputted through speakers S1 and S4 in addition to speakers S2 and S3, '
or any combination of speakers S1--S4.

[0045] In another exemplary embodiment, as shown in Fig. 2B, input signal 224

may be generated through the use of microphone M2. DSP in communication device

14
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100 may then route input signal 224 to speakers 53 and S4, which may produce butput
signals 226 and 228, respectively. Similar to the previous embodiment, input signal 224
may not be routed to the speakers adjacent to the microphone that generates the input
signal. Thus, in this exemplary embodiment, input signal 224 is not routed to speakers
S1 and S2, although, in other exemplary embodiments, inpqt signal 224 may be routed
to speakers S1 and S2, in addition to speakers S3 and S4, as well as aﬁy combination
of speakers S1-S4.

[0046] In another exemplary embodiment, as shown in Fig. 2C, input signal 230
may be generated through the use of microphone M3. DSP in communication device
100 may then route input signal 230 to speakers S1 and S4, which may produce output
signals 232 and 234, respectively. Similar to the previous em.bodiment, input signal 230
is not routed to the speakers adjacent to the microphone that generates the input signal.
Thus, in this exemplary embodiment, input éignal 230 is not routed to speakers S2 and’
S3, although, in other exemplary embodiments, input signal 230 may be routed to
speakers S2 and S3, in addition to speakers S1 énd S4, as well as any combination of
speakers S1-S4.

[0047] In still another exemplary embodiment, as shown in Fig. 2D, input signal

‘236 may be generated through the use of microphone M4. DSP iﬁ communication
devicé 100 may then route input signal 236 to speakers S1 and S4, which may produce
output signals 238 and 240, respectively. Similér to the prévidus embodiment, input
signal 236 is not routed to the speakers adjacent to the microphone that generates the
input signal. Thus, in this exemplary embodiment, input signal 236 is not routed to

speakers S3 and S4, although, in other exemplary embodiments, input signal 230 may
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be routed to speakers S3 and S$4, in addition to speakers S1 and S2, és well as any
combination of speakers S1-S4.

[0048] Fig. 3 shows an example of an audio signal flow diagram for a
communication device. The audio signal flow diagram 300 may show a rﬁix-minus flow
of an audio signal through communication device 100. Audio signal flow diagram 300
may also be interpreted to pertain to any other communication device having at least
two microphones and at least two speakers. As shown in Fig. 3, an audio input, for
example, audio input 308, 310, 312 or 314 may be inputted through the use of a
microphone, similar to previously described exemplary embodiments. Audio data 302
may then be routed to one or more desired outputs by a control unit, for example a
control unit inside the communication device 100. Audio data 302 may also be an audio
signal received from an outside source, for example an audio signal from another
communication devjce, for example any of the communication devices described with
respect to Fig. 4. DSP 304 may determine the microphone that provided an audio input
signal then route one or more signals to, for example, any number of speakeré or aﬁy
other desired device. In one exampie, a microphone M1 may provide audio input 308.
Audio input 308 may be converted internaily intb audio data 302 and distributed by DSP
304. Here, DSP routing hatrix 306 may demonstrate that audio input 308 may be sent’
to a speaker S2, as output signal 320, and to speaker S3, as output signal 322.
Additionally, an audio output signal, such as output 316, may be sent to a control unit,
which may be a control unit located remotely from communicatioh device 100, as shown

in Fig. 5. Output 316 may be sent from the remotély located control unit to any other
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desired location, for example other communication devices having speakers or any
other remotely located speaker device.

[0049] In another example, a microphone M2 may provide audio input 310.
Similar to the previous embodiment, audio input 310 may be converted by a control unit
- into audio data 302. Additionally, DSP routing matrix 306 can show that audio input 310
may be sent to a variety of speakers. Here, addio input 310 may be sent to speaker S3,
as output signal 322, and speaker S4, as output signal 324. In yet another example, a
microphone M3 may provide audio input 312. Similar to the previous embodiment,
audio input 312 may be converted by a control unit into audio data 302. Additionally,
DSP routing matrix 306 can show that audio input 312 may be sent to any of a variety of
speakers. Here, audio input 312 may be sent to speaker S1, as output signal 318, and
speaker S4, as output signal 324. In still another example, a microphone M4 may
génerate audio signal 314. Similar to the previous embodiment, audio input 314 may be
converted by a control unit into audio data 302. Additionally, DSP routing matrix 306
can show that audio input 314 may be sent to a variety of speakers. Here, audio input
314 may be sent to speaker S1, as output signal 318, and speaker S2, as output signal
320. Therefore, in one exemplary embodiment, people seated at the table around
communication device 100 may be able to effectively speak to each other, as their
voices can be picked up from microphones mounted near a speaker and transmitted to
the speakers nearest people opposite the person speaking. It should be noted,
however, that DSP routing matrix 306 is just one example of how an audio signal |
generated by a microphone may be routed and that any combination of input signals

that are generated may lead to any combination of outputted signals.
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[0050) Fig. 4 shows another exemplary embodiment of a communication system.
In this erribodiment, communicétion system 400 may include any of a variety of
components. For example, control unit 402 may be a centrally located processing unit
that may perform a variety of functions, including the routing of audio signals and other
data to various components of communication system 400. System 400 may also
include a variety of communication deviges. The ®mmuniwtion devices may include
tabletop communication devices 406 and 408, which may be similar to communication
device 100 described previously. Also, presenter's communication device 404, panel
communication devices 410 and 412 and linear tabletop commuhication devices 414
and 416. Panel communication devices 410 and 412 and tabletop commuhication
devices 414 and 416 may have similar functionality to communication device 100
described previously, although they may be oriented in a linear fashion, as opposed to
the Qenerally bircular fashion described above. However, it should be noted that the
microphone and speaker arrays described above may be laid out in any manner
desired. Further, components 406, 408, 414 and 416 are shown as being connected to
control unit 402 via wireless connection 418. However, any component described
herein may be connected to any other component via wired connection, wireless
connection or any other connection known to one having ordinary ékill in the art.
Additional components that may be part of system 400 are telephone 420, precedehce
speaker 422, media source 424, video codec 426 and audio recorder 428.” Any ofa
variety of other components may be included in system 400, for exémple telephone

circuits, auxiliary speakers, built-in sound systems and audiovisual equipment.
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[0051] Fig. 5 shows another exemplary embodiment of a communication system
Vthat may be used with the system shown in Fig. 4. Similar to the exemplary
embodiment described in Fig. 2, communication device 100 may have segments 202-
216. Additionally, communication device 100 can have any number of microphones,
such as microphones M1-M4, and any nﬁmber of speakers, such as sptvaakers.S1-S4.
However, in this exemplary embodiment, an audio signal may be generated by any of a
variety of remote éommunication devices. The remote communication device that
generates the signal may be, for‘ example, presenter’s device 404, panel device 410 or
412 or any other type of communication device, for example a telephone or other
remotely located device capable of generating audio signals, including communications
devices 406, 408, 414 énd 416. A generated audio signal may be transmitted to
communication device 100 via any type of connection, for example a wired or wireless
connection. When a generated audio signal is received by communication device 100,
processing or logic within communication device 100, for example DSP, may perform
any of a variety of functions, for example routing the audio signal to speakers S1, S2,
S3 and S4 and producing audio outputs 510, 512, 514 and 516. A generated audio
signal may also be sent to any other speakers disposed on or coupled to
communication device 100. Also, at the same time, DSP may deactivate microphones
M1, M2,‘ M3, M4, for example, by deactivating them or muting them, thereby prevenﬁng
any audio inputs, for example inputs 502, 504, 506 and 508 from being converted into
audio signals by microphones M1-M4, respectively.

[0052)  This exemplary embodiment, however, may allow a person speaking, for

example a person speaking at presenter's communication device 404 or panel unit 410
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or 412, or any other communication device located remotely from tabletop
communication devices 406 and 408, as well as other communication devices, to speak
into a microphone at presenter’'s communication device 404 or panel unit 410 or 412
and have the audio signal outputtea at communication devices 406 and 408, as well as
any other communication devices. Additionally, this embodiment may allow a person
speaking at presenter's communication device 404 to speak without interruption as
other communication devices, such as tabletop communication devices 406 and 408.
[0053] Additionally, in some further exemplary embodiments, the outpuiting of -
audio signals and the déactivation of microphones on a communication dévice may be
performed manually or automatically. For example, if a person begins speaking on
presenter's communication device 404, an audio signal may be generatéd and
distributed to a variety of remotely located communication devices, as described
previously. However, when an audio signal is generated, for example at presenter’s
communication device 404, control unit 402 or any other processing device or logic,
may automatically deactivate any other active microphones present on devices to which
the audio signal is being distributed. Similarly, when there is no Ionger' an audio signal
being generated or when there is .not an audio signal being distributed to any remote
communication devices, control unit 402 or any other processing device of logic may
reactivate any previously deactivated microphones. in other exemplary embodiments,
presenter's communication device 402 4or any other device many include a user-
controllable function that is able to mute or activate any remotely located microphones.
[0054] In another embodiment of the invention, és shown in Fig. 6, a presenter,

for example located at presenter's communication device 404, may complete his or her
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discussion or presentation or otherwise finish speaking. In this exemplary embodiment,
the presenter may desire to allow questions from any other people that may be present
and may thel_'efore desire to reactivate or un-mute the microphones disposed on any
remote Iocated.communiéation devices, for example tabletop-communications devices
406, 408, 414 and 416 and banel communication devices 410 and 412. In some
exemplary embodiments, the reactivation or un-muting of any remotely located
microphones may be performed automatically by control unit 402 or some other logic if
the presenter at presenter's communication device 404 is no longer speaking. Upon
activation, an audience member located at any one of the remote communication
devices 406, 408, 414 or 416 or panel communication devices 410 or 412 may speak
into a microphone to address the presenter and/or the other audience members. In a
further embodiment, the audio signal generated at the remote communication devices
406, 408, 414 or 416 or panel communication devices 410 or 412 may be transmitted

“through control unit 402 to presenter's communication device 404, where it may
outputted by a microphone disposed in presenter's communication device 404, as well
as to any other desired speaker in a communication device or otherwise situated. The
presenter situated at presenter's communication device 404 may then respond to the
audience member while once again deactivating or muting the remotely located
microphones, as discussed in previous embodiments and with respect to Fig. 5.

' [0055] As shown in Fig. 6, and similar to previous embodiments, communication
device 100 may have segments 202-216. Additionally, communication device can have
any number of microphones, such as M1-M4, and any number of speakers, such as S1-

S4. However, in this exemplary embodiment, there may not be an incoming audio
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signal from a remote device or an incoming signal from a remote device may be muted.
Thus, any inputs, such as inputs 610, 612, 614 ar;d 616 may not be outputted on any of
speakers S1, S2, S3 or S4, respectively. Instead, if a presenter, such as a presenter at
presenter's communication device 404, requests or otherwise desires feedback or
questions from one or more people who may be situated near communication device
100, all of the microphones, for example microphones M1-M4 diSposed on
communication device 100, may be activated. Altematively, microphones M1-M4
disposed on communication device 100 may remain activated, for example if there was
a discussion amongst people situated near comrﬁunication device 100 and no audio
signal from a remote device was being fed to communication device 100 or any of
speakers S1-S4. Thus audio signals could be generated at any one of microphones
M1-M4 and could be transmitted through control unit 402 and outputted at any other
communication device, for example presenter's unit 404 or any other communication
device so that persons located remotely from communication device 100 may hear.
[0056] in further exemplary embodiments, if éll of microphones M1-M4 are active
and an audio sigﬁal is generated by one of the active microphones, the other active
microphones may be deactivated. For example, if an audio signal is génerated at
microphone M1, microphon'es M2, M3 and M4 may be deactivated. Additionally, any
deactivated microphones may be reactivated when an audio signal is no longer being
generated at microphone M1. In other exemplary embodiments, at the completion of
the generation of an audio signal, all of microphones M1-M4 may be deactivated or

muted to allow a person using any other communication device to speak or reply.
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[0057] In still other exemplary embodiments, a microphone or microphones may
be automatically or manually activated. For example, in one embodiment, control unit
402 may detect when a person is speaking into a microphone, for example a
microphone at presenter’'s communication device 404 and may automatically mute or
deactivate any or all of the microphones located at any other communication devices.
In another exemplary erhbodiment, a person at presenter's communication device 404
may have the ability to manually activate and deactivate any desire microphones. For
example, if a person at presenter's communication device 404 notices that a person
sitting proximate, for example, to communication device 406, has a question to ask the
person at presenter's communication device 404, the person at presenter’s
communication device 404 may be able to manually activate the microphone closest to
the person.

[0058] Also, in a further exemplary embodiment, if a person at presenter's |
communication device 404 wishes to mute or deactivate a remote microphone housed
in a remote communication device, he or she may manually deactivate that microphone.
For example, if a person is asking too Iong of a question or if the microphone is
malfunctioning, a person at presenter's communication device deactivate or mute a
specific microphone. The deactivated or muted microphone may be reactivated or
unmuted in any of the exemplary manners described herein.

[0059] In still other exemplary embodiments, the activation and deactivation of
any components housed on any communication devices may be automatic. For
example any or all of the microphones or speakers may be activated or deactivated by

control unit 402 or by any control unit, logic or processor housed on an individual
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communication device. Additionally, in some exemplary embodiments, any automatic
activation or deactivation of any of the microphones or speakers found on any
communication device may be manually overridden by a person. For example, a
person at presenter's communication device 404 may have the ability to manually
activate or deactivate any component found on any other communication device, which
may override a previous command by control unit 402 or by any other control unit, logic
or processor housed on an individual communication device.

[0060] In still other further embodiments, the activation or deactivétion ofa
microphone may be shown through the use of an indicator or display. For example, if a
microphone on a communication device is activated, a green LED on a communication
device, such as communication device 406, may be powered and may symbolize that
the microphone is activated. Also, a red LED on a communication device, such as
communication device 406, may be powered to symbolize that a microphone has been
deactivated. In still other exemplary embodiments, a communication device, such as -
communication device 406, may include a display, such as a liquid crystal display or
any other display known to one having ordinary skill in the art, which may be used to
communicate to a user that a microphone, or any other component thereon, is activated
or deactivated.

[0061] The foregoing description and accompanying drawings illustrate the
principles, preferred embodiments and modes of operation of the invention. waever,
the invention should not be construed as being limited to the particular embodiments .

discussed above. Additional variations of the embodiments discussed above will be

appreciated by those skilled in the art.
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[0062] Therefore, the above-described embodiments should be regarded as
illustrative rather than restrictive. Accordingly, it should be appreciated that variations to
those embodiments can be made by those skilled in the art without departing from the

scope of the invention-as defined by the following claims.
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Claims
What is claimed is:
1. An audio system, comprising:

an array having a.'plurality of microphones and a plurality of speakers;

a first processor disposed proximate the array;

a secoﬁd processor disposed remotely from the array and communicatively
coupled with the array and the first processor, at least one remotely located device
having at least one microphone and at least one speaker and one or more remotely
located speakers; and

an audio signal that is generated by one of a microphone on the array and a
microphone on the at least one remotely located device, a location of the generation of
the audio signal determined by one of the first processor and the second processor,
generated audio signal transmitted to at least one of the speakers on the array, the at

least one speaker on the remotely located device and the one or more remotely located

speakers.

2. The audio system of claim 1, wherein the audio signal is generated by a microphone
on the array and the first processor routes the audio signal to speakers substantially

remote on the array as the microphone that generated the audio signal.

3. The audio system of claim 2, wherein the first processor disables the speakers

located substantially adjacent to the microphone on the array that is generating an

-audio signal.
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" 4. The audio system of claim 2, wherein the audio signal generated by a microphone

on the array is transmitte_d to a central control unit housing the second processor.

5. The audio system of claim 4, wherein the second processor transmits the audio

signal to the at least one remotely locéted device.

6. The audio system of claim 5, wherein the at least one microphone on the at least
one remotely located device is disabled when the at least one remotely located device

receives an audio signal from the central control unit.

7. The audio system of claim 1, wherein the audio signal is generated by the at least
one microphone on the at least one remotely located device, transmitted to the central
control unit and distributed to one or more of the array, at least one more remotely

located devices having at least one microphone and at least one speaker and one or

more speakers.
8. The audio system of claim 7, wherein the second processbr in the central control unit
disables the microphonés on the array when the audio signal is generated by the at

least one microphone on the at least one remotely located device.

9. The audio system of claim 8, wherein the second processor in the central control unit

disables all of the microphones in the audio system except for the at least one
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microphone on the at least one remotely located device when the audio signal is

generated by the at least one microphone on the at least one remotely located device.
10. The audio system of claim 1, wherein the array is substantially circular.
11. The audio system of claim 1, wherein the array is substantially linear.

12. The audio system of claim 1, wherein one of the first processor and the second
processor automatically determine the microphone that generates the audio signal and
automatically disables at least one of thé microphones on the array, at least one of the
microphohes on the at least one remotely located device, at least one of the speakers
on the array, at least one of the speakers on the remotely located device and at least

one of the one or more speakers.

13. A method of distributing an audio signal, comprising:

generating an audio signal with a microphone;

inputting the audio signal into a device having a digital signal processor;

determining, by the digital signal processor, the origin location of the audio
signal;

outputting the audio signal to one or more speakers located remotely from the
origin location of the audio signal;

disabling one or more speakers located substantially proximate the origin

location of the audio signal; and
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disabling one or more microphones substantially remote from the origin location

of the audio signal.

14. The method of claim 13, wherein the disabling of the one or more microphones

substantially remote from the origin location of the audio signal is performed

~

automatically.

15. The method of claim 13, wherein the disabling of the one or more microphones
substantially remote from the origin location of the audio signal is performed manually

by a person substantially proximate the origin location of the audio signal.

16. The method of claim 13, further comprising:

distributing the audio signal to speakers located substantially opposite the origin

location of the audio signal on a radial array.

17. The method of claim 13, further comprising:

transmitting, via a wireless connection, the audio signal to an output device

located remotely from the origin of the audio signal.
18. An audio signal distribution system, comprising:

a first communication device having a plurality of microphones and speakers

arranged in an array, a processor that determines the location of the microphone of an
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input audio signal and distributes the audio signal to speakers located substantially
remote to the location of the microphone on the érray;

at least a second communication device having at least one microphone and at
least one speaker, the at least second communication device communicatively coupled
to the first communication device and any other communication devices having at least
one microphone and one speaker by a central contro! unit, the central control unit
capable of routing an audid signal generated by the at least one microphone on the at
least second communication device to the first communication device, deactivating
speakers on the first communication device and the at least second communication

device and deactivating microphones on the first communication device and the at least

second communication device.

19. The audio signal distribution system of claim 18, wherein the central control unit
deactivates the plurality of microphones on the first communication device and the at
least one speaker on the second communication device when an audio signal is
generated by the at least one microphone on the second communication device and

transmitted to the plurality of speakers on the first communication device.

20. The audio signal distribution system of claim 19, wherein when an audio signal is
generated by a microphone on the first communication device, the central control unit
deactivates the at least one microphone on the at least second communication device
and at least one speaker substantially adjacent to the microphone that generated the

audio signal in the array on the first communication device.
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21. A method for communicating, comprising:

means to generate an audio signal;

means to transmit the genérated audio signal to an output device located
remotely from the location where the audio signal was generated; and

means to prevent the generation of other audio signals when the generated

audio signal is being transmitted.

31



PCT/US2007/013101

WO 2007/145876

) / /
. K _wv\ a\ O1 S1g
o% «/vﬁ
0c1
dqr1 31
V1 3

001—"

L1Od-0100-OdLOdTd

1/6



ELECTRO-0010-PCT

WO 2007/145876

220

222

2/6

234

N
2%
N

PCT/US2007/013101

AR
zﬁﬁ

214

Fig. 2B



PCT/US2007/013101

WO 2007/145876

PTE<—d
T

ONMTA.III.I
Bl <—<—

.£mA|._ |
| >

14113

90—

®

Y

S

¢ ‘314

20¢

v

120d-0100-OdLOdTd

3/6



PCT/US2007/013101

WO 2007/145876

8v

1444

(444

Y

Y

N

v

\ 2

12d-0100-0¥1OdTd

AN

\4

oox

[4\i%

9Ty

\ 4

A

0zy

v

N

A\ 4

A\

A\

A\

80

90y

4/6



PCT/US2007/013101

WO 2007/145876

80 01s zIs

G 310

0S | 708 91¢

001
10d-0100-OdLOdTd

5/6



PCT/US2007/013101

WO 2007/145876

019

Z19

809
7

909 > &——19

&fo

v09

<09

1D2d-0100-0¥10dTd

9 ‘314

6/6



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings

