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MEDIA ROLE MANAGEMENT IN A VIDEO
CONFERENCING NETWORK

CROSS-REFERENCE TO RELATED
APPLICATION

The current application is a continuation application
under 35 USC 121 of a utility patent application Ser. No.
09/556,359 filed on Apr. 24, 2000, now U.S. Pat. No.
6,704,769, by the same inventors and with the same title,
which is hereby incorporated by reference. This application
is related to a divisional application Ser. No. 10/727,931,
filed on Dec. 4, 2003, which is hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This application relates to the field of multimedia confer-
encing, and more particularly to the field of role-based
media management in a multimedia conferencing system.

2. Description of Related Art

Video conferencing systems are being used in a wide
variety of settings to enable effective communication among
participants (and audiences) at different geographical sites.
Each video conferencing location includes a video camera,
a display, a microphone, and a speaker. Each video confer-
encing location may also be equipped for data collaboration
such as file sharing, a collaborative white board, and the like.
The media making up a video conference, including audio,
video, and data, may be directed through one or more
multipoint conference units (“MCU’s”) that aggregate
media streams from the various participants, and that mix
and distribute appropriate streams to the participants and the
audience. The system may employ one or more gateways to
permit conferences that join participants across data net-
works and telecommunications networks.

Conventional video conferencing systems can provide a
platform for a distributed collaborative environment shared
by a number of participants. However, as a significant
disadvantage, existing systems do not provide any mecha-
nism for a moderator, or individual participants, to select
media based on the media’s role in the video conference. In
current systems, a media source, such as a video source, an
audio source, a computer screen, or a data source, has a
logical identifier and a type. However, these identifiers
provides very little guidance to a moderator or participant
with respect to the nature of the source, and only by
examining the stream can a determination of the source’s
role be made. Even this step may provide no indication of
the role intended for the stream by its source. This poses
particular difficulty in multi-point video conferences, where
any number of media streams may be present, and a par-
ticipant has no mechanism for discerning the role of each
stream.

There remains a need for a multimedia conferencing
system that permits management of a multimedia conference
based upon the role of media streams.

SUMMARY OF THE INVENTION

According to the principles of the invention, there is
provided a system, apparatus, and method for managing
media in a multimedia conferencing system according to
media roles. Each media stream may be explicitly labeled
with a role that describes the function or purpose of the
stream, such as “people” or “content.” The labels may be
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hierarchical, and may include layers for media type, addi-
tional media source description, and the like, e.g., “people/
presenter” or “people/presenter/video.” A policy manager is
provided for managing roles, such that the multimedia
conference may be more effectively presented to partici-
pants. A token management system may also be provided so
that control of the multimedia conference roles can be
transferred during the conference.

A method for managing media roles in a multimedia
conferencing network according to the principles of the
invention includes receiving a data signal from a media
source; determining a role for the data signal, the role being
indicative of a purpose of the media source in a multimedia
conference; generating a label for the data signal, based
upon the role; combining the label and the data signal to
provide a labeled signal; and transmitting the labeled signal.

In another aspect, a method for displaying a multimedia
conference according to the principles of the invention
includes receiving a multimedia conference signal compris-
ing a plurality of data signals, each data signal including a
media stream and a label, the label further including a role
for the media stream; determining a policy, the policy
including one or more roles; and displaying selected ones of
the plurality of data signals that have labels corresponding to
the roles of the policy.

In one aspect, a data signal embodied on a multimedia
conferencing carrier signal according to the principles of the
invention includes a media stream, the media stream being
generated by a media source within a multimedia confer-
ence; a label for the media stream, the label including a role
that defines a function of the media stream in the multimedia
conference.

In another aspect, a multimedia conferencing terminal
according to the principles of the invention includes a media
display; a plurality of output switches, each output switch
receiving one or more media outputs, each output switch
responsive to an output control signal for selecting one or
more of the one or more media outputs to output as switched
outputs, thereby providing one or more switched outputs to
the media display; and a policy manager, the policy manager
applying a predetermined policy to generate the output
control signal, and the policy manager providing the output
control signal to the plurality of output switches, whereby
the media display is controlled according to the predeter-
mined policy.

In another aspect, a multimedia conferencing system
according to the principles of the invention includes a
multipoint conference unit; and a plurality of multimedia
conferencing terminals connected in a communicating rela-
tionship with the multipoint conference unit, each multime-
dia conferencing terminal including a policy manager, the
policy manager applying a predetermined policy to a plu-
rality of media streams associated with a multimedia con-
ference among the plurality of multimedia conferencing
terminals.

BRIEF DESCRIPTION OF DRAWINGS

The foregoing and other objects and advantages of the
invention will be appreciated more fully from the following
further description thereof, with reference to the accompa-
nying drawings, wherein:

FIG. 1 shows a video conferencing system that may be
used with the invention;

FIG. 2 is a block diagram of a video conferencing
terminal according to the principles of the invention;
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FIG. 3 is a state diagram of token management by an
arbitrating multipoint conference unit according to the prin-
ciples of the invention; and

FIG. 4 is a flow chart showing a process for initiating a
video conference that uses roles according to the principles
of the invention.

DETAILED DESCRIPTION OF CERTAIN
ILLUSTRATED EMBODIMENT(S)

To provide an overall understanding of the invention,
certain illustrative embodiments will now be described,
including role management in an H.320/H.323 video con-
ferencing system. However, it will be understood by those of
ordinary skill in the art that the methods and systems
described herein can be suitably adapted to other systems
that would benefit from role-based management of multi-
media, including other data network or telecommunications-
based video conferencing platforms. The terms “media” and
“multimedia,” as used herein, are intended to refer to any of
the known media types, individually or collectively, such as
motion video, still video, audio, shared data, shared appli-
cations, and any other media in open or proprietary stan-
dards that may be communicated over a network. Further,
the term “display,” as used herein, is intended to refer to the
display of video content, as well as the presentation of audio
content or any other reproduction, display, playing, or other
rendering of content, or any device for such rendering of
content, that might be carried by the media or multimedia
described above.

FIG. 1 shows a video conferencing system that may be
used with the invention. In the video conferencing network
5, arack 10 includes a multi-point conference unit (“MCU”)
20, a gateway 30, and hardware/software for other services.
The gateway 30 provides one or more connections to the
Public Switched Telephone Network 60, for example,
through high speed connections such as Integrated Services
Digital Network (“ISDN”) lines, T1 lines, or Digital Sub-
scriber Lines (“DSL”). A plurality of PSTN video confer-
encing (“VC”) terminals 70 are also connected in a com-
municating relationship with the PSTN 60, and are
accessible using known telecommunications dialing and
signaling services. The MCU 20 is connected in a commu-
nicating relationship with the Internet 80. A plurality of
Internet Protocol (“IP”) VC terminals 90 are also connected
in a communicating relationship with the Internet 80, and are
accessible by using known data networking techniques, such
as IP addressing.

It will be appreciated that, although the following descrip-
tion refers to an IP network 80 and the PSTN 60, any
network for connecting terminals may be usefully employed
according to the principles of the invention. The IP network
80, for example, may be any packet-switched network, or
any other network for carrying data, and the PSTN 60 may
be any circuit-switched network, or any other network for
carrying circuit-switched signals or other data. It will addi-
tionally be appreciated that the PSTN 60 and/or the IP
network 80 may include wireless portions, or may be
completely wireless networks. It will also be appreciated
that the principles of the invention may be usefully
employed in any multimedia conferencing system.

It will be appreciated that the components of the rack 10,
such as the MCU 20, the gateway 30, and the other services
50, may be realized as separate physical machines, as
separate logical machines on a single computer, or as
separate processes on a single logical machine, or some
combination of these. Additionally, each component of the
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rack 10, such as the gateway 30, may comprise a number of
separate physical machines grouped as a single logical
machine, as for example, where traffic through the gateway
30 exceeds the data handling and processing power of a
single machine. A distributed video conferencing network
may include a number of racks 10, as indicated by an ellipsis
92.

In one embodiment, each PSTN VC terminal 70 uses an
established telecommunications video conferencing stan-
dard such as H.320. H.320 is the International Telecommu-
nication Union telecommunications (“ITU-T") standard for
sending voice and audio over the PSTN 60, and provides
common formats for compatible audio/video inputs and
outputs, and protocols that allow a multimedia terminal to
utilize the communications links and synchronize audio and
video signals. The T.120 standard may also be used to enable
data sharing and collaboration. Each PSTN VC terminal 70
may include inputs such as a microphone, video camera, and
keyboard, and may include outputs such as a display and a
speaker. The H.320 and T.120 standards may be imple-
mented entirely in software on a computer, or in dedicated
hardware, or in some combination of these. Each PSTN VC
terminal 70 may include coder/decoders (“codecs™) for
different media. Video codecs may include codecs for stan-
dards such as H.261 FCIF, H.263 QCIF, H.263 FCIF, H.261
QCIF, and H.263 SQCIF. These are well known teleconfer-
encing video standards that define different image size and
quality parameters. Audio codecs may include codecs for
standards such as G.711, G.722, G.722.1, and (G.723.1.
These are well known teleconferencing audio standards that
define different levels of quality for audio data transmission.
Any other proprietary or non-proprietary standards currently
known, or that may be developed in the future, for audio,
video, and data may likewise be used with the invention, and
are intended to be encompassed by this description. For
example, current H.320 devices typically employ monaural
sound, however, the principles of the invention may be
readily adapted to a conferencing system employing stereo
coding and reproduction, or any other spatial sound repre-
sentation.

The gateway 30 communicates with the PSTN 60, and
translates data and other media between a form that is
compatible with the PSTN 60 and a form that is compatible
with the Internet 80, including any protocol and media
translations required to transport media between the net-
works.

Each IP VC terminal 90 uses an established data network-
ing video conferencing standard such as H.323. H.323 is the
ITU-T standard for sending voice and audio over data
networks using IP, and provides common formats for com-
patible audio/video inputs and outputs, and protocols that
allow a multimedia terminal to utilize the communications
links and synchronize audio and video signals. The T.120
standard may also be used to enable data sharing and
collaboration. Each IP VC terminal 90 may include inputs
such as a microphone, video camera, and keyboard, and may
include outputs such as a display and a speaker. The H.323
and T.120 standards may be implemented entirely in soft-
ware on a computer, or in dedicated hardware, or in some
combination of these. Each IP VC terminal 90 typically also
includes standard audio and video codecs, such as those
described for the PSTN VC terminals 70.

The MCU 20 communicates with the IP VC terminals 90
over the Internet 80, or with the PSTN VC terminals 70 over
the PSTN 60. The MCU 20 includes hardware and/or
software implementing the H.323 standard (or the H.320
standard, where the MCU 20 is connected to the PSTN 60)
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and the T.120 standard, and also includes multipoint control
for switching and multiplexing video, audio, and data
streams in a multimedia conference. The MCU 20 addition-
ally includes hardware and/or software to receive from, and
transmit to, PSTN VC terminals 70 connected to the gate-
way 30. As shown in FIG. 1, an MCU 20 may reside on one
of the racks 10, or may be located elsewhere in the network,
such as MCU’s 20qa and 2054. It will be appreciated that an
MCU 20 may also reside on one of the PSTN VC terminals
70, or one of the IP VC terminals 90, and may be imple-
mented in hardware, software, or some combination of
these.

The rack 10 may provide additional services for use in a
video conferencing network. These may include, for
example, audio/video coder/decoders (“codecs™) that are not
within the H.323 or H.320 standards, such as the G2 encoder
and streamer for use with a proprietary streaming system
sold by RealNetworks, Inc., and a Windows Media codec for
use with proprietary media systems sold by Microsoft Cor-
poration. Other services may include, for example, a direc-
tory server, a conference scheduler, a database server, an
authentication server, and a billing/metering system.

FIG. 2 is a block diagram of a video conferencing
terminal according to the principles of the invention. The
video conferencing terminal 100 operates as an end terminal
in a video conferencing network, and generally includes the
capability to receive and display video conference media
from remote sources, and to generate video conference
media locally from audio/visual or other inputs. The video
conferencing terminal 100 may be an H.320 terminal or an
H.323, with some differences in operation as noted below, or
the video conferencing terminal 100 may be another com-
puter or system capable of operating as a terminal in a video
conferencing network.

As will be appreciated from the foregoing, role manage-
ment according to the principles of the invention may be
practiced on a combined H.323/H.320 video conferencing
network, and may be practiced in a point-to-point confer-
ence directly between two terminals, with no MCU 20 and
no gateway 30, or in a multi-point conference. It will be
further appreciated that, although the following example
describes management of two roles, people and content, a
video conferencing terminal 100 may be adapted by one
skilled in the art to manage a number of additional and/or
different roles without departing from the scope of the
invention described herein. In addition, although a video
conferencing terminal is described below, a terminal may be
any terminal used for conferencing over a network, such as
an audio terminal, a data terminal, or any other type of
terminal.

The video conferencing terminal 100, or “terminal 100”
for short, may include a content source switch 102, a content
digitizer 104, a people source switch 106, and a people
digitizer 108, which may operate collectively to handle
media sources connected to the video conferencing terminal
100. The terminal 100 may also include a content switch 110
and a people switch 114 which may operate collectively to
handle output to display devices connected to the terminal
100. The terminal 100 also includes a people codec 118, a
content codec 120, a stream labeling unit 122, a data
conferencing protocol stack 124, a token manager 126, a
capability manager 128, a multiplexer 130, a network com-
munication stack 132, which may be collectively referred to
as a protocol stack manager 133. The terminal may also
include a data application 134 and a call manager 135. A
policy manager 136 manages policies according to the
principles of the invention, as will be explained in more
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detail below. A user interface 138 may be provided to control
operation of the policy manager 136. It will be appreciated
that, although the policy manager 136 is shown residing on
the terminal 100, that the policy manager 136 may reside
anywhere in the conferencing network 5, such as on an
MCU 20, or at an Internet Service Provider (“ISP”) within
the network 80.

It will be appreciated that, except for the above-mentioned
components that require analog-to-digital or digital-to-ana-
log conversion for inputs and outputs from the terminal 100,
each of the above components of the terminal 100 may be
implemented entirely in software on a computer, or in
dedicated hardware, or in some combination of these.

The content source switch 102 and the people source
switch 106 receive media signals from a variety of sources
connected to the terminal 100. A number of computers, such
as a first computer 140 and a second computer 142, may
provide media signals. For example, the first computer 140
may provide video or audio data to the content source switch
102. The second computer 142 may provide data or file
sharing media, which may be provided directly to the data
conferencing protocol stack 124. The second computer 142
may also receive shared data through the data conferencing
protocol stack 124 using, for example, the T.120 data sharing
standard. A document camera 144 may provide video data to
the content source switch 102, showing, for example, a
document used as content in a video conferencing presen-
tation. One or more room cameras 146, 148 may provide
video data to the people source switch 106, for showing
views of a room involved in a video conferencing presen-
tation or people in the room. As is seen in FIG. 2, one of the
room cameras 146 may, if appropriate, also provide video
data to the content source switch 102 where, for example,
the room camera 146 is directed to a chalkboard being used
by a presenter. One or more room microphones 150 may
provide audio data for use in the video conference. It will be
appreciated that sources may include additional computers,
cameras, and microphones, as well as other media sources
such as a video cassette recorder or digital versatile disk
player.

A content display 152 may be connected to the terminal
100, and more particularly, to the content switch 110 of the
terminal 100, to display content of the video conference. A
people display 154 may also be connected to the terminal
100, and more particularly, to the people switch 114 of the
terminal 100, to display people associated with the video
conference. Each display may include, for example, a tele-
vision or computer monitor, speakers, or any other display
devices. It will be appreciated that a single display device
may display more than one media signal. For example, a
single visual display device may be configured to display
multiple roles, for example by displaying one role in a
picture-in-picture window within a display of another role.

The user interface 138 permits a user of the terminal 100
to initiate a video conference, or to respond to a call from
another terminal 70, 90 in the network 5 of FIG. 1. As is
known in the art, the user interface 138 may include controls
for adjusting volumes, moving cameras, selecting various
media sources, initiating conferences, and the like. Accord-
ing to the principles of the invention, the user interface 138
may also include controls for role management, including,
for example, an ability to select and deselect sources of
particular roles, and to control a token that is provided for
exclusive control of a role, as will be explained in further
detail below. Control of media source selection may also be
automated in part, such as when a video cassette recorder is
started. The user interface 138 may be connected to a


















