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Title of the invention
“METHOD AND APPARATUS FOR IDENTIFYING AND ELIMINATING THE

SOURCE OF BACKGROUND NOISE IN MULTI-PARTY TELECONFERENCES"

FIELD OF THE INVENTION

An exemplary embodiment of this invention relates to communications
devices, protocols and techniques. More specifically, an exemplary aspect of this
invention relates to teleconferences, and the identification and reduction of noise
therein.

BACKGROUND OF THE INVENTION

Traditionally, when unacceptable background noise levels have been
experienced on voice calls, the party experiencing the noise has simply turned
down the volume setting, which reduces the background noise level but at the
expense of the user’s ability to hear the voice of the other party. Altemnatively, in a
manned conference-bridge type environment, a conference bridge operator can
manually check the various lines of the conference call and turn down the volume
on noisy lines.

In situations where the background noise is caused by a party being in a
noisy location, solutions such as local mute and far-end mute are known. The
obvious disadvantage to these approaches is that they do not distinguish between
noise and voice.

Solutions such as highly directional handset microphones and
speakerphones can do a good job of filtering out background noises, but they
require the user to be positioned precisely or they, too, get filtered.

Prior to the development of electret microphones, telephone handsets
used carbon microphones. Essentially, these are small canisters, filled with
powdered carbon. The top of the canister was covered with a thin, highly flexible
diaphragm. When sound waves pressed on the diaphragm, it would cause the
carbon powder to be compressed, thereby reducing the electrical resistance of the
canister. An interesting artifact of this design is that if sounds aren’t loud enough
to squeeze the carbon, they are not transmitted by the microphone. For this
reason, carbon microphones are pretty good at filtering out the background noise
at the user’s location. :

Electret microphones do not have this non-linear behavior. Because of
their inherent ability to pick up low-amplitude sounds in addition to the user’s voice,
it became necessary to supplement the microphones with an expander circuit
starting approximately 20 years ago. The expander circuit would measure the
signal strength of the microphone and then, if the signal strength was below a
predetermined threshold level, the transmitted signal would be attenuated
electronically by an additional amount, perhaps 10 db.

When the background noise was at a level below the attenuator's
threshold, the expander actually worked well. Needless to say, the expander was
useless when the background noise was above the threshold, but the condition
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that was especially troubling was when the background noise was close to the
threshold level, thereby causing the attenuator to kick in and out.  For the listening
party, the effect often sounded like heavy breathing.

SUMMARY OF THE INVENTION

This problem of an attenuator activating and deactivating inappropriately
does not seem to occur with today’s handsets, possibly because the location of the
microphone is better than in early generation handsets. Nonetheless, the
problem can still be heard when someone at the far end is using a speakerphone,
especially when the background noise level is close o the threshold of the voice
switch. Furthermore, there still exists a problem of undesirable background
noises being transmitied when the noise is loud, regardiess of whether the sender
is using a handset of a speakerphone.

In accordance with a first embodiment of this invention, a mechanism is
provided that allows participants on the conference call to identify a participant(s)
responsible for introducing the noise, regardless of whether the noise is caused by
transmission impairments or by the participant(s) being in a noisy location. For
example, individual users could be able to press a “test” button that would block
each of the participants one atatime. This would aliow the source of the noise to
be identified. The “test button” could be one or more of located at the endpoint(s),
be enabled through a web interface or, for example, through a dedicated
conference call interface at the endpoint(s) or at the conference bridge. The
blocking of each patticipant could occur through interaction with the main PBX
using, for example, in-band signaling to the PBX. Alternatively, or in addition, in-
or out-of-band signaling could be used in an IP telephony environment.

Being able to block each pariicipant one at a time, allows the source of the
noise to be identified. This is especially true when the noise is due to
transmission impairments, where, for example, participant number one would
sound noise-free to participant number two, but sound very noisy to participant
number three. By allowing selected one-at-a-time blocking, it would be easier to
identify the source(s) of noise.

In accordance with a second exemplary embodiment, a mechanism is
provided which allows individual users to be queried about how to handle the
presence of a noise-introducing conference participant.  After identifying the
offending participant(s} several options could be presented. lllustratively, an
option that could be offered is selective far-end mute, whereby each participant
could selectively mute any other conference participant. (For example, in the
scenario described in the previous paragraph, participant three could mute the
transmissions from participant one to participant three, without affecting the
transmissions of participant one to participant two.) If more than one party is
introducing noise, individual far-end mute/unmute keys or buttons can be assigned
on the listening party's telephone. In an exemplary embodiment, when speech is
detected on a muted line, a light can flash or other indicator be utilized such as a
message conveyed as a whisper page. As a result of the queries to the various
users about noise-introducing conference participants, this information could be
assembled into a report-based format as well.

Other corrective measures may also be implemented at the user(s) node
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or the other node of the "bad” line or at an intermediate node, such as a
conference call mixer. For example, the background noise on the “bad” line can
be identified and characterized, thereby allowing the use of suitable filters to
improve the signal-to-noise ratic. Alternatively, or in addition, an automatic mute
may be performed in which the line is unmuted automatically when speech is
detected. After speech ends, the line may again be muted automatically. The
remote mute feature can be implemented for each channel from each person’s
perspective recognizing that noise for one conference call participant may not be
present for another conference call participant.

In accordance with ancther exemplary embodiment, control over the
transmitted signal is provided to address why handset expanders and the voice
switches and speakerphones are prone to failure.  Specifically, the threshold level
at which the attenuator and/or voice switch gets triggered is not adjustable by the
listener and does not allow different adjustments for individual listeners. In
accordance with this exemplary embodiment, each listening party is capable of
adjusting the transmitting parties’ expanders and/or voice switch. This is different
than what is commonly referred to as “squelch” in that the listener exercises control
over the transmitter, as opposed to allowing the listener to do amplitude-based
filtering of the received signal. This functionality could be provided in one or more
of a PBX, endpoint, conference call mixer, communications server or the like.

Some of the embodiments discussed above, adjustments made by
participant one to the signal they received from participant number 2 can be global,
l.e., heard by all other participants, or the adjustments can affect only that specific
person-to-person transmission path.

Within the prior art, when noise is coming from a source that a conference
participant can identify, operators have to manually test each line. One
exemplary advantage of the present invention is the participants can check the
lines even while a conference is in progress and continue even if there is a bad line
without the interruption of an operator trying to determine problem lines. Another
exemplary advantage associated with the above inventions is that the listener can
exercise control over the transmitter, as opposed to doing amplitude-based filtering
of the received signal.

Exemplary aspects of this invention thus relate to communications
management. More specifically, exemplary aspects of the invention relate to
noise reduction.  Still further aspects of the invention relate to noise reduction in a
conference call environment.

Additional exemplary aspects of the invention relate to providing individual
conference call listeners the ability to identity which transmitting party(s) sounds
noisy to them, coupled with the ability of the listeners to adjust the noisy
transmitter(s) in a way that is heard by all listeners or heard by only the person who
is making the adjustment.

Still further aspects of the invention relate to blocking one or more of the
participant in a conference cail.

Still further aspects of the invention relate to providing selective far-end
mute capability which may be manually implemented and/or automatic.

Still further aspects of the invention relate to providing suitable filters to
remove noise associated with a conference call participant.
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Still further aspects of the invention relate to providing the ability for each
listening party to adjust each transmitting party’s expander (background noise
filtter) and/or voice switch.

The present invention can provide a number of advantages depending on
the particular configuration. These and other advantages will be apparent from
the disclosure of the invention(s) contained herein.

The phrases "at least one", "one or more", and "and/or" are open-ended
expressions that are both conjunctive and disjunctive in operation. For example,
each of the expressions "at least one of A, B and C", "at least one of A, B, or C",
‘one or more of A, B, and C", "one or more of A, B, or C" and "A, B, and/or C"
means A alone, B alone, C alone, A and B together, A and C together, B and C
together, or A, B and C together.

The term "a" or "an" entity refers to one or more of that entity. As such, the
terms "a" (or "an"), "one or more" and “at least one" ¢can he used interchangeably
herein. Itis also to be noted that the terms “comprising”, “including”, and “having”
can be used interchangeably.

The term “automatic” and variations thereof, as used herein, refers to any
process or operation done without material human input when the process or
operation is performed. However, a process or operation can be automatic even
if performance of the process or operation uses human input, whether material or
immaterial, received before performance of the process or operation. Human
input is deemed to be material if such input influences how the process or
operation will be performed. Human input that consents to the performance of the
process or operation is not deemed to be "material”.

The term "computer-readable medium" as used herein refers to any
tangible storage and/or transmission mediurmn that participate in providing
instructions to a processor for execution. Such a medium may take many forms,
including but not limited to, non-volatile media, volatile media, and transmission
media. Non-volatile media includes, for exarnple, NVRAM, or magnetic or optical
disks. Volatile media includes dynamic memory, such as main memory.
Common forms of computer-readable media include, for example, a floppy disk, a
flexible disk, hard disk, magnetic tape, or any other magnetic medium,
magneto-optical medium, a CD-ROM, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes, a RAM, a PROM,
and EPROM, a FLASH-EPROM, a solid state medium like a memory card, any
other memory chip or cartridge, a carrier wave as described hereinafter, or any
other medium from which.a computer can read. A digital file attachment to e-mail
or other self-contained information archive or set of archives is considered a
distribution medium equivalent to a tangible storage medium. When the
computer-readable media is configured as a database, it is to be understood that
the database may be any type of database, such as relational, hierarchical,
object-oriented, and/or the like.

While circuit or packet switched types of communications can be used
with the present invention, the concepts and techniques disclosed herein are
applicable to other protocois such as Session Initiation Protocol or SIP, which is
a simple signaling/application layer protocol for network multimedia conferencing
and telephony, muitimedia conferencing, audio and video conferencing and the
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like. For example, video noise can be a significant problem in video teiephony,
causing noticeable degradations in the picture quality.

Accordingly, the invention is considered to include a tangible storage
medium or distribution medium and prior ar-recognized equivalents and
successor media, in which the software implementations of the present invention
are stored.

The terms “determine”, “calculate” and “compute,” and variations thereof, as
used herein, are used interchangeably and include any type of methodology,
process, mathematical operation or technique.

The term “module” as used herein refers to any known or later developed
hardware, software, firmware, artificial intelligence, fuzzy logic, or combination of
hardware and software that is capable of performing the functionality associated
with that element. Also, while the invention is described in terms of exemplary
embodiments, it should be appreciated that individual aspects of the invention can
be separately claimed.

The preceding is a simplified summary of the invention to provide an
understanding of some aspects of the invention. This summary is neither an
extensive nor exhaustive overview of the invention and its various embodiments.
It is intended neither to identify key or critical elements of the invention nor to
delineate the scope of the invention but to present selected concepts of the
invention in a simplified form as an introduction to the more detailed description
presented below. As will be appreciated, other embodiments of the invention are
possible utilizing, alone or in combination, one or more of the features set forth
above or described in detail below.

DETAILED DESCRIPTION OF THE INVENTION

The invention will be described below in relation to a conference call
environment.  Although well suited for use with circuit-switched or packet
switched networks, the invention is not limited to use with any particular type of
communication system or configuration of system elements and those skilled in
the art will recognize that the disclosed techniques may be used in any application
in which it is desirable to provide noise reduction in a conference call. For
example, these systems and methods of this invention will also work well with
SIP-based communication systems and endpoints. Moreover, the various
endpoints described herein can be any communications device such as a
telephone, speakerphone, cellular phone, SIP enabled endpoint, softphone, PDA,
wired or wireless communication device, or in general any communications device
that is capable of sending and/or receiving voice communications.

The exemplary systems and methods of this invention will also be
described in relation to software, modules and associated hardware and
network(s). However, to avoid unnecessarily obscuring the present invention, the
following description omits well-known structures, components and devices that
may be shown in block diagram form, are well known, or are otherwise
summarized.

For purposes of explanation, numerous details are set forth in order to
provide a thorough understanding of the present invention. It should be
appreciated, however, that the present invention may be practiced in a variety of
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ways beyond the specific details set forth herein.

Figure 1 illustrates an exemplary communications system according to this
invention. The communication system 1 includes one or more endpoints (10, 20,
30, 40, 50) interconnected via one or more networks 2 and links 5.  The network 2,
in addition to traditional telecommunications architectural components, can also
include one or more PBXs, communications servers, manned or unmanned
conference call mixers, or the like. The links 5 can be wired or wireless links or
any combination thereof that are capable of exchanging information between the
various endpoints.

As illustrated in the communications system 1, each of the five users (call
participants) can be presented with a display, such as a graphical user interface,
that shows the status of the other users participating in a conference call. For
example, the interface 10 for User 1 shows that User 2 is in the block or “test” state,
User 3 is muted, User 4 has been tuned and User 5 has been filtered.

For User 1, the user has blocked User 2 to, for example, attempt and
identify the source of noise in a conference. As previously discussed, a user can
select, for example, a button on their endpoint that corresponds to each user they
want to block thereby testing whether or not the other conference call participant is
a source of the noise. A user can systematically test each other conference call
participant and then, as discussed, one or more of mute, tune or filter participants
associated with the source of the noise.

As illustrated in Figure 1, and the various interfaces for different users
discussed hereinafter, each user can be provided with this functionality
appreciating that a first user may experience noise with another conference call
participant, where a second user may not have the same noisy experience.

For example, User 3 at endpoint 30 is not having a problem with
conference call participant 1 or 2, but has blocked Users at 4 and 5 in an attempt to
locate the source of noise on the call. User 4 at endpoint 40 has set established
an initial configuration for the conference call indicating that there is no problem
with User 1, has implemented a filter for User 2, has placed User 3 on manual
mute and User 5 on auto-mute,

Figure 2 illustrates in greater detail an exemplary endpoint 10 for User 1.
Endpoint 10 includes the status display 12 as well as modules that provide the
various functionalities discussed above. More specifically, the block module 14
allows each other conference cali participant to test or block this specific endpoint
10, as well as allows the user associated with endpoint 10 to selectively block one
or more of the other conference call participants. When a conference participant
is blocked, no audio information from that user's communication channel is audible.
This blocking can be user centric or applied globally to the conference for all
conference participants. Blocking can be accomplished by muting all information
from the blocked channel(s).

in a similar manner, the tune module 16, mute module 18 and auto mute
module 19 allow the tuning, muting and auto muting, respectively, functionality to
be implemented by the user associated with this specific endpoint to other
conference call participants, as well as provides functionality for other conference
call participants to manipulate this specific endpoint, and thus, for example, adjust
the conference call signal received by them.



(23) JP 2010-88097 A 2010.4.15

As illustrated in the status display 12 of endpoint 10 in Figure 2, the status
of various users can optionally be displayed, as well as an indication provided to
the user associated with endpoint 10 of actions taken by other conference call
participants against this particular endpoint.  In this illustrative example, a notice is
provided to User 1 that their endpoint has been muted by User 5. The status
display 12 could also be expanded to include all or a portion of this type of
information relative to one or more of the other conference call participants.

The tuneffiter module 16 allows a user to adjust one or more of the
transmitting party’s expander and voice switch. In a similar manner to the block
module 14, if a user selects to fune another conference call participant, the other
conference call participant is identified and the user provided with, for example, an
interface that allows the adjusting of the expander or voice switch either
automatically or manually, for example, with the slider bars or the like. The
settings for one or more other “tuned” conference call participants can be shown in
the status display 12 and in a similar manner, the user associated with endpoint 10
provided with the tune settings that are being used by other conference call
participants on the endpoint 10. In this manner, information can be shared
between conference call participants (or with a manned conference call bridge} to
assist with noise reduction in a conference call environment.

For filtering, the tuneffilter module allows a user to filter one or more other
conference call participants either at the near-end or at the call mixer to reduce, for
example, noise. In addition to adjustments that may be made to the expander
mechanisms (such as the threshold level at which the expander kicks in and the
degree of attenuation that is added to the transmitted signal when the user is not
speaking), many other types of filtering may be used in conjunction with this
invention. Examples include spectral filtering, amplitude normalization,
adjustments to the “comfort noise” that is provided in response to packet loss, and
the automatic removal of clicks, pops, and other types of transient non-speech
events.

The mute module 18 allows the user associated with endpoint 10 to
selectively mute one or more other conference call participants manually. As
discussed, an indicator can be provided when voice communications are detected
at one or more of the other muted endpoints and this indicator provided to the user
associated with endpoint 10 via, for example, the status display 12 or other
comparable audio or visual queue.

The auto mute module 19 allows the user associated with endpoint 10 to
selectively automatically mute one or more other conference call participants.
Similar to the other modules discussed above, the auto-mute module 19 also
provides the functionality to mute endpoint 10 at the requested one or more other
conference call participants.  Hf a user is auto muted, signals from that user are not
transmitted to one or more of the other conference call participants unless a voice
is detected.

Figure 3 illustrates an exemplary interface associated with an endpoint.
The interface 7 includes one or more buttons 22-28 as well as a status display 12.
In this particular exemplary embodiment, a block button 22, tune button 24, mute
button 26 and automatic mute button 28 are provided that allow the
implementation of the functionality discussed above in relation to the block, tune,
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mute and auto-mute modules, respectively.

In this particular exemplary embodiment, a user has selected the block
button 22 (highlighted by the bold text) at which point the status display 12 is
updated to reflect the status of the other users and provide the ability for the user to
select one or more of the other conference call participants that are to be blocked.
In accordance with this particuiar exemplary embodiment, User 3 has been muted,
User 4 has been tuned and User 5 has been filtered and no particular action has
been taken against User 2. User 1 could then opt to block user 2 in an attempt to
identify the source of a noisy conference call participant.

In a similar manner, the various other buttons can be selected with the
status display 12 being updated to one or more of allow the user associated with
the endpoint to select the other conference call participant(s) on which the function
should be implemented and/or adjust the parameters associated with the selected
function. For example, on selection of the tune button 24, the status display 12
can be updated to show which, if any, other users have been tuned and by whom,
and optionally show the parameters associated with each of the tuned users.

The various buttons can be one or more of physical buttons associated
with an endpoint and soft buttons, such as those found in a user interface.

Figure 4 illustrates an exemplary method for reducing noise in a
conference call environment. In particular, control begins in step S400 and
continues to step S410. In step S410, one or more conference call participants
are selected. Next in step S420, one or more participants can be selected and
blocked to assist with the determination of the source of a problem, such as noise.
Then, in step S430, a determination is made whether the one or more blocked
participants are the source of the problem. If the one or more blocked participants
are the source of the problem, control continues to step S440. Otherwise, control
jumps to step $450.

In step S440, one or more of near/far end mute, filtering and/or tuning are
selectively applied to one or more of the conference call participants to assist with
mitigating the problem, such as noise. In addition to the application of each of
these functions, the function such as filter and tune can have their parameters
adjusted to assist with fine-tuning that functionality.

In step S450, a determination is made whether another participant should
be selected. If another conference call participant should be selected, control
jumps back to step S410. Otherwise, control continues to step S460 where the
conference continues. Control then continues to step S470 where the control
sequence ends. .

In accordance with an additional embodiment, one or more of the
endpoints could be equipped with a processor and memory (not shown), the
memory storing a profile. The profile can be used to store preference information
for certain conference call participants, such as tuning and filtering preferences,
that could be used for future conference calls. Additionally, one or more of the
profile and memory could store instructions that are used for adjusting one or more
of a far-end device and functionality at a conference call bridge.

As an example, at some point during a conference call between 3 parties
(Pat, Sam and Chris) Pat is experiencing noise from Sam. Pat determines this by
using the block functionality. This can be implemented by having Pat's endpoint
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forward an instruction to one or more of Sam’s endpoint and the conference call
bridge to mute all communications on Sam’s communication channel. The
instruction can include information for which of the bridge and endpoint are to
implement the blocking functionality as well as an indication of which party is to be
blocked. For example, in a SIP environment, this information could be inciuded in
a header associated with the instruction.

Having determined that one or more of the communication channel
associated with Sam, Sam’s endpoint or the environment that Sam is in is the
source of the noise, Pat can use one or more of the tune, filter, mute and auto
mute functionality described herein.  In a similar manner, each of these functions
can have an associated instruction that can control the requested function at one
or more of another endpoint, a bridge and a plurality of endpoints. These
instructions can be provided in an in-band or out-of-band signal. The out-of-band
signaling could be through the bridge, with the bridge acting as a proxy, or directly
to one or more of the other endpoints. Additionally, voice XML can be used to
implement this functionality.

In accordance with yet another exemplary embodiment, the system uses
one or more of:

(a) Telecommunication network signaling protocols, to include traditional
analog mechanisms, non-|P digital signaling, wireless protocols such as GSM, and
VolP methods such as H.323 and SIP, and the like;

(b) Audio encoding and transmission technigques, including but not limited
to Mu-Law and A-Law Pulse Code Modulation, MPEG techniques, Linear
Predictive Coding, Code-Excited Linear Prediction, the audio encoding standards
recognized by the Global System for Mobile Communications Association
(including, but not limited to, GSM, GPRS, EDGE, and 3GSM), and the audio
standards recognized by the International Telecommunication Union (including,
but not limited to, G.711, G.722, G.723, G.726, G.728, and G.729), and the like;
and

(c) Video encoding and transmission techniques, including but not limited
to the MPEG, AVI, WMA, ITU H.263, and ITU H.264 formats, and the like.

A number of variations and modifications of the invention can be used. It
would be possible to provide or claims for some features of the invention without
providing or claiming others.

The exemplary systems and methods of this invention have been described
in relation to conference call noise reduction. However, to avoid unnecessarily
obscuring the present invention, the description omits a number of known
structures and devices. This omission is not to be construed as a limitation of the
scope of the claimed invention. Specific details are set forth to provide an
understanding of the present invention. It should however be appreciated that the
present invention may be practiced in a variety of ways beyond the specific detail
set forth herein.

Furthermore, while the exemplary embodiments illustrated herein show
various components of the system collocated, certain components of the system
can be located remotely, at distant portions of a distributed network, such as a LAN,
cable network, and/or the Internet, or within a dedicated system. Thus, it should
be appreciated, that the components of the system can be combined in to one or
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more devices, such as a messaging system, or collocated on a particular node of a
distributed network, such as an analog and/or digital communications network, a
packet-switch network, a circuit-switched network or a cable network.

It will be appreciated from the preceding description, and for reasons of
computational efficiency, that the components of the system can be arranged at
any location within a distributed network of components without affecting the
operation of the system. For example, the various components can be located in
a switch such as a PBX and media server, gateway, a cable provider, enterprise
system, in one or more communications devices, at one or more users’ premises,
or some combination thereof. Similarly, one or more functional portions of the
system could be distributed between a communications device(s}, such as a PDA,
and an associated computing device.

Furthermore, it should be appreciated that the various links, such as link 5,
connecting the elements can be wired or wireless links, or any combination thereof,
or any other known or later developed element(s) that is capable of supplying
and/or communicating data to and from the connected elements. These wired or
wireless links can also be secure links and may be capable of communicating
encrypted information. Transmission media used as links, for example, can be
any suitable carrier for electrical signals, including coaxial cables, copper wire and
fiber optics, and may take the form of acoustic or light waves, such as those
generated during radio-wave and infra-red data communications.

Also, while the flowcharts have been discussed and illustrated in relation to
a particular sequence of events, it should be appreciated that changes, additions,
and omissions to this sequence can occur without materially affecting the
operation of the invention.

In yet another embodiment, the systems and methods of this invention can
be implemented in conjunction with a special purpose computer, a programmed
microprocessor or microcontroller and peripheral integrated circuit element(s), an
ASIC or other integrated circuit, a digital signal processor, a hard-wired electronic
or logic circuit such as discrete element circuit, a programmable logic device or
gate array such as PLD, PLA, FPGA, PAL, special purpose computer, any
comparable means, or the like. In general, any device(s) or means capable of
implementing the methodology lllustrated herein can be used to implement the
various aspects of this invention.

Exemplary hardware that can be used for the present invention includes
computers, handheld devices, telephones (e.g., cellular, Internet enabled, digital,
analog, hybrids, and others), and other hardware known in the art. Some of these
devices include processors (e.g., a single or muitiple microprocessors), memory,
nonvolatile storage, input devices, and output devices. Furthermore, alternative
software implementations including, but not limited to, distributed processing or
component/object distributed processing, parallel processing, or virtual machine
processing can also be constructed to implement the methods described herein.

In yet another embodiment, the disclosed methods may be readily
implemented in conjunction with software using object or object-oriented software
development environments that provide portable source code that can be used on
a variety of computer or workstation platforms. Alternatively, the disclosed
system may be implemented partially or fully in hardware using standard logic
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circuits or VLS| design. Whether software or hardware is used to implement the
systems in accordance with this invention is dependent on the speed and/or
efficiency requirements of the system, the particular function, and the particular
software or hardware systems or microprocessor or microcomputer systems being
utilized.

in yet another embodiment, the disclosed methods may be partially
implemented in software that can be stored on a storage medium, executed on
programmed general-purpose computer with the cooperation of a controller and
memory, a special purpose computer, a microprocessor, or the like. In these
instances, the systems and methods of this invention can be implemented as a
program embedded on personal computer such as an applet, JAVA® or CGl script,
as a resource residing on a server or computer workstation, as a routine
embedded in a dedicated measurement system, system component, or the like.
The system can aiso be implemented by physically incorporating the system
and/or method into a software and/or hardware system.

Although the present invention describes components and functions
implemented in the embodiments with reference to particular standards and
protocols, the invention is not limited to such standards and protocols. Other
similar standards and protocols not mentioned herein are in existence and are
considered to be included in the present invention. Moreover, the standards and
protocols mentioned herein and other similar standards and protocols not
mentioned herein are periodically superseded by faster or more effective
equivalents having essentially the same functions. Such replacement standards
and protocols having the same functions are considered equivalents included in
the present invention.

The present invention, in various embodiments, configurations, and aspects,
includes components, methods, processes, systems and/or apparatus
substantially as depicted and described herein, including various embodiments,
subcombinations, and subsets thereof. Those of skill in the art will understand
how to make and use the present invention after understanding the present
disclosure. The present invention, in various embodiments, configurations, and
aspects, includes providing devices and processes in the absence of tems not
depicted and/or described herein or in various embodiments, configurations, or
aspects hereof, including in the absence of such items as may have been used in
previous devices or processes, e.g., for improving performance, achieving ease
and¥or reducing cost of implementation.

The foregoing discussion of the invention has been presented for purposes
of illustration and description. The foregoing is not intended to limit the invention
to the form or forms disclosed herein. In the foregoing Detailed Description for
example, various features of the invention are grouped together in one or more
embodiments, configurations, or aspects for the purpose of streamlining the
disclosure. The features of the embodiments, configurations, or aspects of the
invention may be combined in alternate embodiments, configurations, or aspects
other than those discussed above. This method of disclosure is not to be
interpreted as reflecting an intention that the claimed invention requires more
features than are expressly recited in each claim. Rather, as the following claims
reflect, inventive aspects lie in less than all features of a single foregoing disclosed
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embodiment, configuration, or aspect. Thus, the foliowing claims are hereby
incorporated into this Detailed Description, with each claim standing on its own as
a separate preferred embodiment of the invention.

Moreover, though the description of the invention has included description
of one or more embodiments, configurations, or aspects and certain variations and
modifications, other variations, combinations, and modifications are within the
scope of the invention, e.g., as may be within the skill and knowledge of those in
the art, after understanding the present disclosure. It is intended to obtain rights
which include alternative embodiments, configurations, or aspects to the extent
permitted, including alternate, interchangeable andfor equivalent structures,
functions, ranges or steps to those claimed, whether or not such alternate,
interchangeable and/or equivalent structures, functions, ranges or steps are
disclosed herein, and without intending to publicly dedicate any patentable subject
matter.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates an exemplary conference call environment according to
this invention;

Figure 2 illustrates an exemplary endpoint according to this invention;

Figure 3 illustrates an exemplary interface associated with an endpoint
according to this invention; and

Figure 4 is a flow chart illustrating an exemplary method for identifying and
reducing noise from noisy conference call participants.
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1. A conference call noise identification and reduction system
comprising: '

a block module adapted to block audio from one or more
conference call participants, the blocking occurring at one or more of a near-end, a
far-end and a conference bridge and allowing a conference call participant to
identify a source of noise; and

one or more of a tune module, filter module and mute module
selectively operable to reduce the source of noise associated with one or more of
the conference call participants.

2. The system of claim 1, further comprising a status display that
displays noise reduction information associated with one or more of the conference
call participants and herein one or more of the blocking, tuning, filtering and muting
occur during a conference call.

3. The system of claim 1, further comprising instructions used to
control one or more of one or more endpoints and the conference bridge, wherein
the instructions are sent one or more of via in-band signaling and out-of-band
signaling and further comprising parameters associated with the instructions,

4. The system of claim 1, wherein each of the one or more
conference call participants can one or more of block, tune, filter and mute one or
more of the other conference call participants, and, if a first participant sounds
acceptable to a second participant, but does not sound acceptable to a third
participant, then the third participant can adjust the participant one to participant
three transmission parameters without affecting participant one to participant two
transmissions.

5. The system of claim 1, wherein the system uses one or more of
telecommunication network signaling protocols, audio encoding and transmission
techniques and video encoding and transmission techniques and further
comprising one or more profiles that store information about the one or more
conference call participants.

6. A conference call noise identification and reduction method

comprising:

blocking audio from one or more conference call participants, the
blocking occurring at one or more of a near-end, a far-end and a conference bridge
and allowing a conference call participant to identify a source of noise;

one or more of selectively tuning, filtering and muting one or more
of the one or more conference call participants to reduce the source of noise
associated with one or more of the conference call participants.

7. The method of claim 6, further comprising:
displaying noise reduction information associated with one or more of the
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conference call participants;

controlling one or more of one or more endpoints and the conference bridge,
wherein instructions are sent one or more of via in-band signaling and out-of-band
signaling; and

associating parameters with the instructions.

8. The method of claim 6, wherein each of the one or more
conference call participants can one or more of block, tune, filter and mute one or
more of the other conference call participants, and, if a first participant sounds
acceptable to a second participant, but does not sound acceptable to a third
participant, then the third participant can adjust the participant one to participant
three transmission parameters without affecting participant one to participant two
transmissions, wherein one or more of the blocking, tuning, filtering and muting
occur during a conference call, wherein the system uses one or more of
telecommunication network signaling protocols, audio encoding and transmission
techniques and video encoding and transmission techniques, and further
comprising:

storing information in one or more profiles about the one or more
conference call participants.

9. A computer-readable medium having stored thereon instructions
that when executed perform the steps of claim 6.

10. One or means for performing the functionality of claim 6.

ABSTRACT

A mechanism is provided that allows participants on the conference call to
identify, and then mute or filter, a participant(s} responsible for introducing the
noise, regardless of whether the noise is caused by transmission impairments or
by the participant(s) being in a noisy location. For example, individual users could
be able to press a “test” button that could block each of the participants one at a
time. This would allow the source of the noise to be identified. This “test button”
could be one or more of provided at the endpoint(s}), be enabled through a web
interface or, for example, through a dedicated conference call interface at the
endpoint(s) or at the conference bridge. The blocking of each participant could
occur through interaction with the main PBX using, for example, in-band signaling
to the PBX. Once the source(s) of the noise is identified, noise mitigation can be
applied as needed.

[Representative drawing]
Fig. 2
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