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A CONTROL SYSTEM FOR A LOCAL TELEPRESENCE VIDEOCONFERENCING
SYSTEM AND A METHOD FOR ESTABLISHING A VIDEO CONFERENCE CALL

CROSS-REFERENCE TO RELATED APPLICATIONS
The present provisional application contains related subject matter to U.S. provisional
application filed March 16, 2007 and having Application Serial No. 60/895,331, Norwegian
patent application No. 20071401, filed on March 16, 2007, and U.S. Patent Application

12/050,004 the entire contents of all these documents being incorporated herein by reference.

BACKGROUND

FIELD OF THE INVENTION

The present invention relates to a computer-processor based method and system for
creating a dynamic interactive graphical user interface (GUI) for a videoconferencing system,
method, and a computer system having telepresence features that visualizes how a video
layout of a final call setup will be experienced for the users prior to the initiation of the

videoconference.

DESCRIPTION OF THE RELATED ART

Conventional videoconferencing systems include a number of end-points that
communicate real-time video, audio and/or data (often referred to as “duo video”) streams
over and between various networks such as WAN, LAN and circuit switched networks.

A number of videoconference systems residing at different sites may participate in a
same conference, most often, through one or more MCU’s (Multipoint Control Unit)
performing, among other things, switching rate conversion, and transcoding functions to
allow the audiovisual terminals to intercommunicate properly. The MCU also allows for
aggregate presentation on one display of several end users located at different endpoints.

A compression of multimedia data to be transmitted, as well as a decompression of
the multimedia data to be received, takes place in a processor unit conventionally referred to
as a “codec” (coder/decoder).

As videoconferencing involves various resources and equipment simultaneously
interoperating at different places with varying capabilities, there is also a need as recognized

by the present inventor for the possibility to manage the resources involved both for
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scheduled and ad hoc videoconferences through a video conference graphical user interface
(GUI).

Video conferencing systems presently provide communication between at least two
locations for allowing a video conference among participants situated at each endpoint.
Conventionally, the video conferencing arrangements are provided with one or more cameras.
The outputs of those cameras are transmitted along with audio signals to a corresponding
plurality of displays at a second location such that the participants at the first location are
perceived to be present, or face-to-face, with participants at the second location.

Telepresence systems are enhanced video conference systems. Typically, terminals in
telepresence systems have a plurality of large scaled displays for life-sized video, often
installed in rooms with interior dedicated and tailored for video conferencing, all to create a
conference as close to personal face-to-face meetings as possible. The images captured by
the plurality of high-definition cameras are usually arranged and displayed so that they
generate a non-overlapping and/or contiguous field of view, as shown by example in Figure
19. This is in contrast to traditional so-called “Continuous presence” where several video
streams are mixed (e.g. a mosaic) in an MCU from source images at endpoints and displayed
together on one display in a screen split (N*M array).

Video cameras are arranged on top of the upper display screens in order to capture
images of the local participants, which are transmitted to corresponding remote video
conference sites.

A purpose of the setup shown in Figure 1 is to give the local participants (Al to A6) a
feeling of actually being present in the same meeting-room as the remote participants (B1 to
B6) that are shown on the respective display screens.

Key factors in achieving a feeling of presence are the ability to see at whom the
remote participants are looking, that all the participants are displayed in real life size and that
all displayed participants appear equally sized relative to each other. Another provision for
achieving high quality telepresence is that the images of the remote participants are presented
to each local participant as undistorted as possible.

In order to obtain this feeling of presence, a set of rules, or a proprietary protocol, is
used by the telepresence systems such as that described in U.S. Patent Application No.
12/050,004. That set of rules (or protocol) defines e.g. camera positions (pan, tilt zoom),
codec connection scheme (which local codec should call which remote codec), etc. In
known telepresence systems, the user dials (or selects from a phonebook) the remote

telepresence sites (and/or other video endpoints) he/she wishes to join in the conference.
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When the call is launched, the system decides how and where the different remote sites are
displayed on the local displays. This may, for example, depend on call sequence (e.g. in a
four-site multi-site call the first called site is displayed on the left screen, second called on
center screen, and third called on right screen), or it may appear to be totally random.

This automatic call launch may not result in a layout as desired by the user. Suppose
that one of the remote sites in a four-site multi-site call is the Board of Directors of a
company. The other two remote sites are of ancillary status. The caller would most likely
wish have the Board of Directors displayed on the centre display, undisturbed and
unobstructed. This is almost impossible to control in current systems in an easy and user
friendly way.

The eye-contact issue, and the feeling of participants from different sites being present
in the same room is not fully resolved in conventibnal systems, as they capture the same
picture and send the same to all the sites, thus making the movements of the participants look
unnatural when they face a certain display (and associated camera) to talk to the participants
displayed therein. Furthermore, with these telepresence systems, there is no conventional
mechanism for interconnecting different telepresence sites that are located on different
networks. Moreover, firewall traversal limits the ability to seamlessly establish connections
between different telepresence sites. Thus conventional telepresence systems have been
restricted to dedicated, high-bandwidth communication lines. Conventional “telepresence”
systems are usually standalone systems that are not well integrated with other computer
resources and video conference resources within a particular company’s facilities. Users of
these telepresence systems are handicapped by having relatively limited amount of flexibility
in adding other non-telepresence systems endpoints, and establishing calls between
telepresence endpoints and other noh-telepresence endpoints.

A further problem is that conventional systems have a user operate/ configure the
videoconference system via a non-graphical remote control as the connections are being
made. This makes for a frustrating experience for users not familiar with the telepresence

system at hand, particularly when an urgent meeting is about to begin.

SUMMARY
One aspect of the present invention is to address and resolve the above limitations

with conventional systems, methods and computer program products.
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The present invention relates to a control system for a local telepresence
videoconferencing system, wherein the telepresence system comprises cameras and display
screens, comprising:

a graphical user interface comprising a left display icon, a center display icon, a right
display icon, and contact field icons, wherein each of said contact field icons is associated
with a remote videoconference system,

touch screen control display for displaying and manipulating the graphical user
interface, and where

said graphical user interface permits a user to pre-arrange respective assignments of
display screens to one or more remote videoconference systems prior to establishing a
connection with the one or more remote video conference systems and present an image on
said touch screen control display of said respective assignments on said display screens prior
to establishing said connection.

The present invention also relates to a method for establishing a video conference call
between a local telepresence videoconferencing system and one or more remote video
conferencing system, wherein the telepresence system includes cameras and display screens,
said method comprises the steps of:

providing on a touch screen control display a graphical user interface comprising a
left display icon, a center display icon, a right display icon, and available contact field icons
8, wherein each of said available contact field icons is associated with a remote
videoconference system,

adding one or more remote video conference systems to the conference call prior to
establishing a connection by selecting one or more of said available contact field icons;

pre-arrange respective assignments of display screens to one or more remote
videoconference systems prior to establishing a connection with the one or more remote
video conference systems;

present an image of said respective assignments on said touch screen control panel.
Aspects of the control system and the method above are defined in the enclosed dependent
claims.

In a first aspect, the present invention includes a computer-based video conference
graphical user interface (GUI) adapted to communicate with other corresponding video
conference arrangements, terminals and endpoints, the video conference arrangement
including one or more displays, a computer processor with memory running software to

create a GUI, hardware or wireless components to establish GUI access to the network and
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thereby acquire remote teleconference end point contact information, hardware or wireless
network access to the codec components that control the content of display screens and
hardware of remote videoconferencing end points.

In another aspect, the GUI is resident on a mobile computer, personal data assistant
(PDA), cell phone, or the like that may be taken out of the videoconference room to configure
a videoconference.

In yet another aspect, the GUI is a graphics-based controller for configuring the
conference before the first connection is made. This allows unsophisticated users an easy and
non-stressful way to establish the teleconference system configuration by having a visual
display of how the users will be displayed in a simulated telepresence room before the
conference takes place, allowing a relatively unsophisticated user to feel confident that they
have properly prepared for the telepresence session before it starts.

As should be apparent, the invention can provide a number of advantageous features
and benefits. It is to be understood that, in practicing the invention, an embodiment can be
constructed to include one or more features or benefits of embodiments disclosed herein, but
not others. Accordingly, it is to be understood that the preferred embodiments discussed
herein are provided as examples and are not to be construed as limiting, particularly since
embodiments can be formed to practice the invention that do not include each of the features

of the disclosed examples.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood from reading the description which follows
and from examining the accompanying figures. These are provided solely as nonlimiting
examples of the invention. In the drawings:

Figure 1 is an illustration of a telepresence videoconferencing setup according to an
embodiment of the invention;

Figure 2 illustrates the graphical user interface (GUI) of the control system according
to the present invention;

Figure 3 illustrates the GUI of the control system selecting a contact candidate
according to a further example of the present invention;

Figure 4 illustrates the GUI of the control system according to the present invention
when has a selected two end point locations (a T3 telepresence system and a briefer) to

participate in a call;



10

15

20

25

30

WO 2010/033036 PCT/NO2009/000323

Figure 5 illustrates the user interface of the control system according to the present
invention when a user has selected four end point locations to participate in the call (three T3
telepresence systems and one briefer);

Figure 6 illustrates the user dragging and dropping icons according to one
embodiment of the present invention as shown in Figure 5;

Figure 7 is a graphical representation of sending call setup instruction set information
from the control system to the codec(s);

Figure 8 is a logical flow chart of the steps required to set up a meeting using the
graphical user interface (GUI) according to one embodiment of the present invention;

Figure 9 shows various screen shots of the GUI according to the present invention,

Figure 10 is an illustration of an enterprise WAN/ LAN where the GUI would have
access to videoconferencing contact information;

Figure 11 is an illustration of a monitor and camera arrangement for a telepresence
videoconference system;

Figure 12 is an illustration of the codec arrangement supporting a telepresence
videoconference system,;

F igure 13 is an illustration of a GUI showing speed dial 5, contact fields 8, and phone
book icons 7 according to one embodiment of the present invention,

Figure 14 is an illustration of a telepresence videoconferencing meeting with six local
participants (A1 to A6) and a briefer according to one embodiment of the present invention;

Figure 15 is an illustration of a telepresence videoconferencing meeting with four
local T3 participants (A2 to AS5) and three briefers according to one embodiment of the
present invention;

Figure 16 is an illustration of the GUI keypad 6 according to one embodiment of the
present invention;

Figure 17 is an illustration of a T3 telepresence videoconferencing meeting with four
telepresence participants (one local and three remote);

Figure 18; is a photo image of a T3 telepresence videoconference in session with
combo displays on the desk according to one embodiment of the present invention;

Figure 19; is a photo image of a T3 telepresence videoconference in session with
combo displays on the desk from the vantage point of a user according to one embodiment of

the present invention;
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Figure 20; is a photo image of a T3 telepresence videoconference in session with
combo displays that configured multiple-sized picture-in-picture screens in multiple displays
according to one embodiment of the present invention;

Figure 21; is a diagram of codec connections according to one embodiment of the
present invention; and

Figure 22; is a diagram of point-to-point telepresence relationships with H323

endpoint connected according to one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the present preferred embodiments of the
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference characters will be used throughout the drawings to refer to the
same or like parts.

Figure 11 shows the monitor and camera arrangement for a novel system for
providing realistic presence of participants in a videoconference by way of standards-based
communication. An endpoint compliant with this system is disclosed in Figures 11, 18, 19,
and 20. At least one codec (Figures 12, 21, and 22) and one camera (10-13) are associated
with each display. The displays 1-3 (or 1-n) are preferably large-scaled flat high-definition
screens or projections placed side by side with the high definition cameras respectively
placed on top of the displays or within the projections. As recognized by the present
inventors, the distance between the left edge of display 1 and the right edge of display 3 can
be a fairly far distance such as 10 feet or more. Consequently, as recognized by the present
inventors, when a participant is looking toward remote participants displayed in the display 1,
the user’s head will be turned towards those users. As such, if one of the cameras 11, 12 or
13 were to capture the image of the user, that image would appear as though the users head is
turned towards a different direction. In contrast, an image captured by camera 10 would give
the appearance to the participants displayed in display 1 that that participant is looking at
them. Therefore, the distribution of the cameras 10-13 is preferable distributed across the
three displays 1, 2 and 3 as shown. This effect will give the “turn-to” feel towards
participants at remote sites. This “turn-to” perception, gives the impression to the remote
participants that the user is either looking towards them when communicating with them or

turned to one of the other remote participants when the user is speaking with them directly.
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Figure 1 is a schematic view illustrating a telepresence videoconferencing system with

‘a “combo display” 4.

A display device of a videoconferencing device, in particular a videoconferencing
terminal of the telepresence type, is arranged in front of one or more local conference
participants. The local participants are located along a table, facing the display device which
includes one or more display screens. In the illustrated example, three display screens are
included in the display device. Left, center, and right display screens are arranged adjacent to
each other. These screens are used for displaying images captured at one or more remote
conference sites of a corresponding telepresence type. In a point to point call between two
telepresence systems, a typical setup has a maximum of six participants at each local site and
where two participants are displayed at each screen from the respective remote site. In a
multisite call between (3-4 telepresence sites), a typical setup has a maximum of four
participants at each local site and where four participants (or one remote site) is displayed at
each screen from the respective remote sites (not shown). This reduces the telepresence
feeling because the displayed participants appear smaller on the display, but allows for the
inclusion of a third T3 telepresence-capable endpoint while maintaining a telepresence
experience for the participants.

A different display device that is small enough to fit on a videoconference table is
referred to as a combo display. One or several combo displays may be arranged at the table
where the participants are seated. In a typical use, the combo screen may be used for
computer-generated presentations, to provide access to the GUI, or to access other secondary
conference information. The combo display may be a touch screen activated to enable users
to efficiently manipulate the icons and other information on the display.

There is also a combo display 4 located at the meeting participant’s table being
reserved for the GUI to set-up and initiate the conference, allow data input, and allow the
viewing of presentations and shared applicatioﬁé (such as computer graphics) or for
communicating with regular (e.g., H. 323) videoconferencing endpoints usually having only
one camera and capable of displaying several sites in the same display.

Figure 23 illustrates a computer system 1201 upon which an embodiment of the
present invention may be implemented. The computer system 1201 includes a bus 1202 or
other communication mechanism for communicating information, and a processor 1203
coupled with the bus 1202 for processing the information. The computer system 1201 also
includes a main memory 1204, such as a random access memory (RAM) or other dynamic

storage device (e.g., dynamic RAM (DRAM), static RAM (SRAM), and synchronous DRAM
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(SDRAM)), coupled to the bus 1202 for storing information and instructions to be executed
by processor 1203. In addition, the main memory 1204 may be used -for storing temporary
variables or other intermediate information during the execution of instructions by the
processor 1203. The computer system 1201 further includes a read only memory (ROM)
1205 or other static storage device (e.g., programmable ROM (PROM), erasable PROM
(EPROM), and electrically erasable PROM (EEPROM)) coupled to the bus 1202 for storing
static information and instructions for the processor 1203.

The computer system 1201 also includes a disk controller 1206 coupled to the bus
1202 to control one or more storage devices for storing information and instructions, such as
a magnetic hard disk 1207, and a removable media drive 1208 (e.g., floppy disk drive, read-
only compact disc drive, read/write compact disc drive, compact disc jukebox, tape drive, and
removable magneto-optical drive). The storage devices may be added to the computer
system 1201 using an appropriate device interface (e.g., small computer system interface
(SCSI), integrated device electronics (IDE), enhanced-IDE (E-IDE), direct memory access
(DMA), or ultra-DMA).

The computer system 1201 may also include special purpose logic devices (e.g.,
application specific integrated circuits (ASICs)) or configurable logic devices (e.g., simple
programmable logic devices (SPLDs), complex programmable logic devices (CPLDs), and
field programmable gate arrays (FPGAS)).

The computer system 1201 may also include a display controller 1209 coupled to the
bus 1202 to control a display 1210, such as a cathode ray tube (CRT), for displaying
information to a computer user. The computer system includes input devices, such as a
keyboard 1211 and a pointing device 1212, for interacting with a computer user and
providing information to the processor 1203. The pointing device 1212, for example, may be
a mouse, a trackball, or a pointing stick for communicating direction information and
command selections to the processor 1203 and for controlling cursor movement on the
display 1210. In addition, a printer may provide printed listings of data stored and/or
generated by the computer system 1201.

The computer system 1201 performs a portion or all of the processing steps of the
invention in response to the processor 1203 executing one or more sequences of one or more
instructions contained in a memory, such as the main memory 1204. Such instructions may
be read into the main memory 1204 from another computer readable medium, such as a hard
disk 1207 or a removable media drive 1208. One or more processors in a multi-processing

arrangement may also be employed to execute the sequences of instructions contained in
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main memory 1204. In alternative embodiments, hard-wired circuitry may be used in place
of or in combination with software instructions. Thus, embodiments are not limited to any
specific combination of hardware circuitry and software.

As stated above, the computer system 1201 includes at least one computer readable
medium or memory for holding instructions programmed according to the teachings of the
invention and for containing data structures, tables, records, or other data described herein.
Examples of computer readable media are compact discs, hard disks, floppy disks, tape,
magneto-optical disks, PROMs (EPROM, EEPROM, flash EPROM), DRAM, SRAM,
SDRAM, or any other magnetic medium, compact discs (e.g., CD-ROM), or any other
optical medium, punch cards, paper tape, or other physical medium with patterns of holes, a
carrier wave (described below), or any other medium from which a computer can read.

Stored on any one or on a combination of computer readable media, the present
invention includes software for controlling the computer system 1201, for driving a device or
devices for implementing the invention, and for enabling the computer system 1201 to
interact with a human user (e.g., print production personnel). Such software may include, but
is not limited to, device drivers, operating systems, development tools, and applications
software. Such computer readable media further includes the computer program product of
the present invention for performing all or a portion (if processing is distributed) of the
processing performed in implementing the invention.

The computer code devices of the present invention may be any interpretable or
executable code mechanism, including but not limited to scripts, interpretable programs,
dynamic link libraries (DLLs), Java classes, and complete executable programs. Moreover,
parts of the processing of the present invention may be distributed for better performance,
reliability, and/or cost.

The term “computer readable medium” as used herein refers to any medium that
participates in providing instructions to the processor 1203 for execution. A computer
readable medium may take many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media includes, for example, optical,
magnetic disks, and magneto-optical disks, such as the hard disk 1207 or the removable
media drive 1208. Volatile media includes dynamic memory, such as the main memory
1204. Transmission media includes coaxial cables, copper wire and fiber optics, including
the wires that make up the bus 1202. Transmission media also may also take the form of
acoustic or light waves, such as those generated during radio wave and infrared data

communications.
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Various forms of computer readable media may be involved in carrying out one or
more sequences of one or more instructions to processor 1203 for execution. For example,
the instructions may initially be carried on a magnetic disk of a remote computer. The remote
computer can load the instructions for implementing all or a portion of the present invention
remotely into a dynamic memory and send the instructions over a telephone line us{ng a
modem. A modem local to the computer system 1201 may receive the data on the telephone
line and use an infrared transmitter to convert the data to an infrared signal. An infrared
detector coupled to the bus 1202 can receive the data carried in the infrared signal and place
the data on the bus 1202. The bus 1202 carries the data to the main memory 1204, from
which the processor 1203 retrieves and executes the instructions. The instructions recetved
by the main memory 1204 may optionally be stored on storage device 1207 or 1208 either \
before or after execution by processor 1203.

The computer system 1201 also includes a communication interface 1213 coupled to
the bus 1202. The communication interface 1213 provides a two-way data communication
coupling to a network link 1214 that is connected to, for example, a local area network
(LAN) 1215, or to another communications network 1216 such as the Internet. For example,
the communication interface 1213 may be a network interface card to attach to any packet
switched LAN. As another example, the communication interface 1213 may be an
asymmetrical digital subscriber line (ADSL) card, an integrated services digital network
(ISDN) card or a modem to provide a data communication connection to a corresponding
type of communications line. Wireless links may also be implemented. In any such
implementation, the communication interface 1213 sends and receives electrical,
electromagnetic or optiéal signals that carry digital data streams representing various types of
information.

The network link 1214 typically provides data communication through one or more
networks to other data devices. For example, the network link 1214 may provide a
connection to another computer through a local network 1215 (e.g., a LAN) or through
equipment operated by a service provider, which provides communication services through a
communications network 1216. The local network 1214 and the communications network
1216 use, for example, electrical, electromagnetic, or optical signals that carry digital data
streams, and the associated physical layer (e.g., CAT 5 cable, coaxial cable, optical fiber,
etc). The signals through the various networks and the signals on the network link 1214 and
through the communication interface 1213, which carry the digital data to and from the

computer system 1201 maybe implemented in baseband signals, or carrier wave based
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signals. The baseband signals convey the digital data as unmodulated electrical pulses that
are descriptive of a stream of digital data bits, where the term “bits” is to be construed
broadly to mean symbol, where each symbol conveys at least one or more information bits.
The digital data may also be used to modulate a carrier wave, such as with amplitude, phase
and/or frequency shift keyed signals that are propagated over a conductive media, or
transmitted as electromagnetic waves through a propagation medium. Thus, the digital data
may be sent as unmodulated baseband data through a “wired” communication channel and/or
sent within a predetermined frequency band, different than baseband, by modulating a carrier
wave. The computer system 1201 can transmit and receive data, including program code,
through the network(s) 1215 and 1216, the network link 1214 and the communication
interface 1213. Moreover, the network link 1214 may provide a connection through a LAN
1215 to a mobile device 1217 such as a personal digital assistant (PDA) laptop computer, or
cellular telephone

- A telepresence compliant endpoint as described above will from now on be described
as a telepresence system. One aspect of “telepresence” is that, generally, the display size of
an individual at the remote site is generally life size. As such, the division of a particular
screen in the telepresence system does not reduce the size of the display of a person at a
remote endpoint. Moreover, a six-foot person would be displayed having generally the same
size as if seen in real life. This is in contrast to a traditional continuous presence layout in a
traditional MCU-based video conference call, where when additional parties are included in
the telepresence system, the screen is further divided and the size of the participant is
displayed in a smaller area. The addition of a non-telepresence participant in the system
shown in Figure 11 would be displayed in either the left, center, or right displays 1,2,3 in a
smaller “picture-in-picture” image as represented in the GUI shown in Figure 4.

According to an aspect of the present invention, a conference between telepresence
systems is arranged by setting up site-to-site connections between respective codecs of the
endpoints, even if the conference is a multi-site conference. Which codecs in which
endpoints (because there are multiple endpoints as will be discussed) to connect to each other,
are selected to optimize the feeling of presence for the participants in the conference. As an
example, when the codec associated with the right camera and the right screen of site A in a
conference is directly connected in a video conference link to the codec associated with the
left camera and the left screen of site B, the participants of site A will experience that the

participants of site B turn to them when the participants of site B look at the left screen where
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the participants of site A are displayed. Examples on how this will effect the selection of
connections paths in different conference constellations are discussed further b'elow.

According to one aspect of the present invention, when a conference is established,
the telepresence system initiating the conference is the master site. The master site controls
the other telepresence systems in the conference keeping track of at least the status,
identifying addresses of codecs, controlling the establishment of the conference, and
rearranging the communication links when a telepresence systems joins or leaves during the
conference.

At the master site there is a touch screen control panel (“combo panel” or “combo
screen”) 4 having a user interface. The purpose of the user interface is to efficiently enable
the user to readily access the contact information for other sites, establish the contact links
and conﬁguré the participants and cameras to optimize the telepresence experience. A combo
display panel enables either the presentation materials to be shown on the display as well as
the graphical user interface (GUI) as needed for operation and system set-up. The combo
panel(s) may be available in one or more locations on the desk where meeting participants are
seated during a videoconference as shown in Figure 1. The combo panel may be detachably
attached to a docking station or port so as to communicate with the master codec and other -
components. The combo panel may also “connect” wirelessly with the master codec or an
intermediate radio frequency (RF) or infra-red (IR) sensor configured to send and receive
data.

The graphical user interface (GUI) 100 available to be viewed on the combo control
panel is shown in Figure 2 in its nominal state when no meeting has yet been set up. The
various icons shown in the GUI in its nominal state are the: left display 1, center display 2,
right display 3, speed dial 5, keypad 6, phone book 7, and available contact field icons 8. See
Figures 13 and 16.

The speed dial 5 selector is located at the center of the GUI and contains a selectable
field for each contact that the user intends to call frequently. See Figure 13. The design of
the speed dial 5 organizes these names alphabetically, but other embodiments include having
the speed dial organize the contacts in a customized order specified by the user as to
importance to the user or alternatively by the frequency of use. The user may select a contact
to participate in a call by either clicking the corresponding contact field or by dragging and
dropping a contact to a desired left, center, or right display icon. '

The left, center, and right display icons represent the content of the actual left, center,

and right displays at the master site. The content of these display icons will depend on the
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videoconference status and the configuration selected. In the nominal state and when a
configuration has been selected so that there are no participants designated to be viewed in a
given display, then the respective display icon will be empty as shown in Figure 13 for the
left, center, and right displays 1, 2, 3. In the active state when a remote participant is
designated to be viewed in a display icon, then one or more avatars 20 will appear in a
display icon to indicate that the maximum number of participants available to be viewed in
the corresponding display within the site. See Figure 5. Further a status bar will appear
above the window to designate the location of the participants who will be viewed in that
display, as well as a direct telephone icon 9 illustrated in Figure 3. If activated by the user,
the direct telephone icon would initiate a videoconference with the specific location
designated on the status bar. The videoconference could be initiated and include all
participant end points by activating the start meeting icon 21 at any time after meeting
participants are selected using the GUI 100. Some display icons may contain avatars 20, but
may not have status bars 9 above them such as in Figure 3. When only one status bar 9
appears above only one display icon 41, 42, 43 although multiple display icons are occupied
by avatars in the GUI it merely indicates avatars in the display icons are all from the same
remote location and only one status bar has been provided to reduce redundancy. Other
embodiments of the GUI may include status bars that provide other functions, such as
deactivating a display 1, 2, 3 in the conference corresponding to that display icon 41, 42, 43.
Instead of a generic avatar, images of certain users will appear if those users are identified as
participants in the conference, and an image of their likeness can be saved in memory.

Sometimes meeting participants from multiple remote sites may be represented in a
single display icon 41, 42, 43. In this case multiple status bars 9 may be exhibited on the
GUI to identify the each possible meeting participant. For example, in the center display icon
in Figure 4, two avatars 20 represent two available meeting participants from Barcelona and
one smaller avatar in the same display icon represents a different meeting participant.

As described earlier, a user selects contacts to be included in a call by either clicking
contact field in the speed dial 5 or dragging or dropping a contact field 8 to a desired left,
center, or right display icon where the contact may ideally be viewed during a conference.
The GUI responds to the user selecting a contact field by populating the left, center, and right
display icons 41, 42, 43 with avatars depending on the configuration of the equipment at the
remote end point, the quantity of remote end points to be included in the call and the

preferred location of each of these remote end points on the screen.
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In an exemplary embodiment, the GUI is ideally designed to configure conferences
with other three camera (T3) telepresence systems; however, it also enables the user to set up
video conferences with: single screen (T1) telepresence systems, personal non-telepresence
video conferences, a non-telepresence meeting teleconference, and/ or other
videoconferencing units.

In the point-to-point call to another T3 teleconference system, the avatars can be
displayed in the GUI as shown in Figure 9(a). For example, each T3 site has three displays 1,
2, 3 and each corresponding display icon 41, 42, 43 is populated by two avatars 20 meaning
that that up to two meeting participants may appear in each of the displays nominally
resulting in a total of up to six people to participate from each side. The GUI 100 can also
configure the telepresence system to operate in directional audio stereo and the cameras will
capture each group of up to two participants with predefined pan, tilt, and zoom capability.

An alternative configuration is provided for when additional end points are added to a
point-to-point call with another T3 teleconference system. Using the GUI, the user has the
ability to designate a single non-telepresence system to be added to the conference. A single
non-telepresence end point is also known as a “briefer.” The user may place a briefer in
either the left, center, or right displays 1, 2, 3 by using the GUI. This results in a picture-in-
picture image within a display. When this configuration is arranged within the GUI, it
appears as shown in the example of Figure 4. In this case, the two T3 telepresence systems
can still provide directional audio stereo. The cameras can each be able to capture a group of
two participants with the capability for predefined pan, tilt, and zoom. However, a picture of
the briefer will appear as a smaller picture within either the left, center, or right displays and
their respective icons in the GUIL. The smaller picture is also known as a “picture-in-picture.”
In this case the briefer can receive a voice-switched picture of either of the T3 telepresence
systems also on the call. The voice-switched picture received by the briefer’s
videoconferencing system can depend on which T3 end point is talking louder into the
videoconferencing system. The voice-switched picture received by the briefer will be a video

image from all three cameras stitched together to show only participants from the single

remote T3 telepresence end point. The briefer can also receive mono audio corresponding to

the voice switched picture.

Alternatively, instead of a point-to-point call with another T3 telepresence system, the
user may configure a videoconference with up to three briefers, each may occupy their own
display as represented by avatars in each left, center, and right display icons 41, 42, 43. See

Figure 9(d). In this meeting configuration, the GUI enables the user’s T3 telepresence system
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to receive only mono audio from each briefer participating in the call. The image that the
briefer receives is dependent upon whether there is one or multiple briefers on the call. If
there is a call with one briefer, then the briefer will view all possible six participants at the T3
telepresence end point where each camera captures up to two participants at the user’s T3
telepresence end point and each camera has a predefined pan, tilt, and zoom. The
corresponding GUI is shown in Figure 9(c) and the resulting meeting is shown in Figure 14.
In the case where there are more than one briefer on the call then briefers may see four
participants from the user’s T3 room and each briefer may see the other briefers, but not
themselves. Figure 15 shows the resulting meeting and Figure 9(d) shows the GUI that
creates the meeting. Figure 15 shows hatch mark outlined white images (only A1 and A6)
who are not in the videoconference because they are outside the active camera angle required
for telepresence.

The GUI also can enable the user to configure a call setup with multiple telepresence
systems. A set up with multiple telepresence systems can be called a “roundtable”,
“continuous presence”, or “OneTable.” In the roundtable setup only four participants may be
viewed from any telepresence system available on the call. The participants are shown in
Figure 17 and the corresponding GUI is shown in Figure 9(e). The telepresence system in
this example is limited to showing four participants instead of the six participants available in
other configurations due to the camera angle needed to maintain the telepresence experience.
However, briefers can also be added to t_he roundtable conference call and are exhibited as a
picture-in-picture as shown in Figure 5.

Moreover, the GUI may configure a call setup with multiple telepresence showing all
six participants from each site except the user’s endpoint can only be able to see one
telepresence endpoint at a time. The GUI allows the user to switch between each
telepresence endpoint on the call using icons on the GUI. See Figure 9(f).

The Keypad icon 6 is used to add endpoints to the conference when they are not
available in the Speed Dial 5. The keypad has icon buttons to enter the phone number of
desired conference participants and the GUI 100 can enable the number to be called when the
conference is to begin. When participants are added to the conference via the Keypad 6, the
GUI and its associated logic assume these added participants are briefers.

The Phone Book icon 7 is used in a similar manner as the Speed Dial as to selecting
meeting participants and adding their names to the display icons. The difference between the
phone book icon 7 and speed dial icon 5 is that the Phone Book is provided to be an extensive

listing of possible videoconferencing participants that is not as customizable by the user as
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the Speed Dial. The GUI can access Phone Book entry fields via the network for example.
One embodiment is to populate Phone Book using the Tandberg Management Suite (TMS),
or similar Management and Scheduling Software for Videoconferencing Networks, which is
based on a LAN/ WAN enterprise network as shown in Figure 10. Other options are to add
information manually, or to automatically populate attributes based on a previous call to
particular sites. An example attribute is the type of system, e.g., 3-screen telepresence (T3);
2-screen telepresence (T2); one-screen telepresence (T1); personal video endpoint; and
meeting room system. A Multipoint Control Unit (MCU) may be used to allow for providing
compatible communications between Tandberg-made telepresence systems and non-
Tandberg-made telepresence systems such as Cisco, Polycom, and others.

The GUI of one or more embodiments enables the user, as desired, to place important
persons in more prominent positions in the left, center, or right displays within the restriction
of the equipmént capabilities. Figure 6 shows a situation where the meeting participants from
the right display icon have been moved to the left display icon by dragging and dropping the
avatar icons in the GUI. The image on a telepresence videoconference display 1, 2, 3is
dependent upon codec hardware. The control system can send updated instructions to the
codec hardware responsible for the corresponding displays so that the images appear in the
desired displays and that cameras with appropriate camera angles are used to record the
meeting participants making eye contact with the correspondingly updated display contents,
and that other video conferencing recourses (such as MCU’s) are incorporated if needed, see
Figure 7.

Figure 8 shows a flow chart describing the process steps for identifying meeting
participants, configuring a meeting, and sending the instructions to the various codecs
according to an example. The process begins in step S1 where a user generates an “empty”
GUI The user may access the GUI from any combo display which is located in the
conference room containing the user’s endpoint. The GUI is usually empty when the user’s
end point is not in use, but if the GUI is not empty then the user may drag and drop any
contents of a display icon out of the display icon until all display icons are empty. The
combo screen is a touch sensitive screen and the user may drag and drop with the touch of her
finger to the screen. Alternative embodiments may allow dragging and dropping with the use
of a mouse and cursor or via voice commands. The process then proceeds to step S2 where
the user adds parties to the conference being setup. The user adds each party by clicking the
contact field icon for every party to participate in the conference. The contact fields may be

in the Speed Dial 5 or the Phone Book 7. When a contact field icon is selected by the user,
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then the GUI can use the information about the videoconferencing system to determine which
display screens can be used to display the participants associated with that contact field. The
process then moves to step S3 where the GUI can indicate the displays that it might use for
displaying these conference participants by populating those selected displays with avatars to
enable the user to “visualize” the call. See Figures 5 and 8. Once the GUI reflects the current
setup with avatars then the process moves back tb step S2 where the user has the opportunity
to add, remove, or move a party in a display. The user may move participants from one
display screen to another by dragging and dropping avatars into different display icons.
Figure 6 depicts four avatars from the right display icon being moved to the left display icon.
Sometimes the teleconference equipment does not allow participants to be associated with
different displays because of camera angles that prevent telepresence characteristics or other
data bandwidth limitations. In these cases when the user attempts to move the avatar to a
display where the system cannot accommodate the move, then the GUI will not allow the
avatars to be moved. Lastly, a user may remove a participant by dragging and dropping
outside of the display icon. See Figure 6.

The user may begin process step S4 when no additional parties need to be moved,
removed, or added. In step S4 the user presses the “call setup” icon to start the meeting. The
“call setup” icon is depicted in Figure 5. Once the icon is pressed then a series of process
steps follow to begin the call. In the next step, the computerized control system automatically
collects all information relative to the parties that are to participate in the meeting. See
Figure 7. The control system transfers this information to a Scenario Manager to generate
instruction sets for the local telepresence equipment to set up the call and for the remote
equipment at the other end points. The scenario manager can be hardware and software that
converts the information configured in the GUI to information needed by the codecs to
initiate the videoconference and operate during the videoconference. The process
automatically moves to step S6 where the instructions generated in the control system are
sent to the local and remote end points to set up the call. The instructions, consistent with
standards-based communications, are incorporated in an open field in the message flow
specifying the control protocol of establishing video conference call, such as ITU H.241,
H.242 or H.243. A controller, processor for a master codec, or remote control of the present
invention may be implemented consistent with the corresponding description contained in
commonly owned US Patent No. 7,295,613 and U.S. patent application 60/895,331, the entire

contents of which being incorporated herein by reference.
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Another embodiment of the invention stores remote teleconference contact
information in the GUI for conference calls that were made previously. This information
would be made accessible automatically to the user in the GUI the next time the GUI is used
to set up a future meeting.

Another embodiment of the invention allows a user to configure a videoconference
meeting real-time during a telepresence videoconference session. This GUI ability would
allow the user to change the position of various participants on the display screens 1, 2, 3 as
needed.

Another embodiment of the invention stores future meeting configurations in a |
scheduling program such as Microsoft® Office Outlook® or a scheduling program resident in
the GUI so that the future teleconferences may be associated with specific meeting dates and
times.

Another embodiment of the invention provides the ability to shut down the meeting in
progress by providing a shutdown icon in the GUI.

Another embodiment of the invention allows the user to enter into the GUI
information about the specific upcoming conference (e.g., distance from the cameras to the
participants, number of participants, or layout of the participants’ seating locations within the
videoconference room) to enable the videoconference system to properly adjust the system to
accommodate that meeting.

Another embodiment of the invention allows users to enter into the GUI the names
and seating locations of various participants and this information will be used by the
videoconference system to place “virtual name tags” on the display screens showing the
participants’ images during the videoconference.

Further, it should be appreciated that the exemplary embodiments of the invention are
not limited to the exemplary embodiments shown and described above. While this invention
has been described in conjunction with exemplary embodiments outlined above, various
alternatives, modifications, variations and/or improvements, whether known or that are, or
may be, presently unforeseen, may become apparent. Accordingly, the exemplary
embodiments of the invention, as set forth above are intended to be illustrative, not limiting.
The various changes may be made without departing from the spirit and scope of the
invention. Therefore, the systems and methods according to exemplary embodiments of this
invention are intended to embrace all now known or later-developed alternatives,

modifications, variations and/or improvements.
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CLAIMS:

1. A control system for a local telepresence videoconferencing system, wherein the
telepresence system comprises cameras and display screens, comprising:

a graphical user interface comprising a left display icon, a center display icon, a
right display icon, and contact field icons 8, wherein each of said contact field icons 8 is
associated with a remote videoconference system,

touch screen control display for displaying and manipulating the graphical user
intérface, and where

said graphical user interface permits a user to pre-arrange respective assignments
of display screens to one or more remote videoconference systems prior to establishing a
connection with the one or more remote video conference systems and present an image
on said touch screen control display of said respective assignments on said display

screens prior to establishing said connection.

2. A control system according to claim 1, where said touch screen control display is
available in one or more locations on a desk where local meeting participants are seated

during a videoconference.

3. A control system according to one of the preceding claims, where said local
telepresence systems includes three display screens, and where the left, center, and right
display icons represent the content of an actual left, center, and right display screen at the

local telepresence system.

4. A control system according to claim 1, where said graphical user interface is
configured to, in response to a user selecting a contact field, to populate the left and/or
center and/or right display icons 41, 42, 43 with avatars based on the configuration of the
remote video conference system associated with the selected contact field, the quantity of
remote video conference systems to be included in the call and/or the preferred location

of each of these remote video conference systems on the screen.
5. A control system according to claim 4, where said graphical user interface is

further configured to allow a user to move participants from one display screen to

another by dragging and dropping avatars into different display icons.
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6. A control system according to claim 4, where said graphical user interface is
further configured to allow a user to remove participants from the conference by
dragging avatars from a display icon and dropping said avatars on any location not

occupied by a display icon.

7. A control system according to claim 4, where selecting a contact field comprises:
touching a contact field icon 8 in a speed dial 5 or a phone book 8, or
dragging and dropping a contact field icon 8 to a desired left, center, or right

display icon.

8. A control system according to claim 1, where said graphical user interface is
configured to pre-arrange perspective assignments of display screens to one or more
remote videoconference systems prior to establishing a connection with the one or more
remote video conference systems based on the following set of rules:

if only one remote telepresence system is selected to participate in a conference,
each of said left, center, and right display icons are populated with two avatars 20,

if two or more remote telepresence systems are selected to participate in a
conference, two or more of said left, center, and right display icons are each populated
with four avatars,

if only one or more remote non-telepresence systems are selected to participate n
a conference, one or more of said left, center, and right display icons are each populated
with one avatar,

if a remote non-telepresence systems is selected to participate in a conference
together with one or more telepresence systems, one of said left, center, and right display
icons are populated with a small avatar on top of already present avatars, or if one of the
display icons are not already populated by avatars representing a telepresence or a non-

telepresence system the empty display icons are populated with one avatar.

9. A control system according to one of the preceding claims, further comprising a
scenario manager configured to, in response to a user instructing the local video
conference to establish said connection via said graphical user interface,

generate instruction sets for the local telepresence system based at least on said

respective assignments.
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10. A method for establishing a video conference call between a local telepresence
videoconferencing system and one or more remote video conferencing system, wherein
the telepresence system includes cameras and display screens, said method comprises the
steps of:

providing on a touch screen control display a graphical user interface éomprising
a left display icon, a center display icon, a right display icon, and available contact field
icons 8, wherein each of said available coﬁtact field icons 8 is associated with a remote
videoconference system,

adding one or more remote video conference systems to the conference call prior
to establishing a connection by selecting one or more of said available contact field icons
8;

pre-arrange respective assignments of display screens to one or more remote
videoconference systems prior to establishing a connection with the one or more remote
video conference systems;

present an image of said respective assignments on said touch screen control

panel.

11. A method according to claim 10, where said touch screen control display is
available in one or more locations on a desk where local meeting participants are seated

during a videoconference.

12. A method according to one of the claims 10-11, where said local telepresence
systems includes three display screens, and where the left, center, and right display icons
represent the content of an actual left, center, and right display screen at the local

telepresence system.

13. A method according to claim 10, where a contact field is selected to

populate the left and/or center and/or right display icons 41, 42, 43 with avatars
based on the configuration of the remote video conference system associated with the
selected contact field, the quantity of remote video conference systems to be included in
the call and/or the preferred location of each of these remote video conference systems

on the screen.
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14. A method according to claim 13, further comprising the step to allow a user to
move participants from one display screen to another by dragging and dropping avatars

into different display icons.

15. A method according to claim 13, where said graphical user interface is further
configured to allow a user to remove participants from the conference by dragging
avatars from a display icon and dropping said avatars on any location not occupied by a

display icon.

16. A method according to claim 13, where the step of selecting a contact field
comprises: ,
touching a contact field icon 8 in a speed dial 5 or a phone book 8, or

dragging and dropping a contact field icon 8 to a desired left, center, or right

display icon.

17. A method according to claim 10, where said graphical user interface is configured
to pre-arrange perspective assignments of display screens to one or more remote
videoconference systems prior to establishing a connection with the one or more remote
video conference systems based on the following set of rules: |

if only one remote telepresence system is selected to participate in a conference,
each of said left, center, and right display icons are populated with two avatars 20
representing two available meeting participants, and

if two or more remote telepresence systems are selected to participate in a
conference, two or more of said left, center, and right display icons are each populated
with four avatars representing four available meeting participants, and/or

if a remote non-telepresence systems is selected to participate in a conference
together with one or more telepresence systems, one of said left, center, and right display
icons are populated with a small avatar representing one available non-telepresense

system.

18. A method according to one of claims 10-17, further comprising the step to:
generate instruction sets for the local telepresence system based at least on said
respective assignments in response to a user instructing the local video conference to

establish said connection via said graphical user interface.
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