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ABSTRACT

A method of transmitting video data comprising: establishing
a bidirectional video channel between a first terminal and a

second terminal in a packet-based communication network;
beginning a live, face-to-face video call over the established
channel by generating first video data from a video camera of
the first terminal, transmitting the first video data to the sec
ond terminal for display on a screen of the second terminal,
receiving second video data generated from a video camera of
the second terminal, and displaying the second video data on
a screen of the first terminal; generating third video data at the
first terminal from a source other than the video camera of the

first terminal; receiving a user selection at the first terminal;
and in response to the user selection, transmitting the third
video data to the second user over the established channel of

the packet-based communication network.
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COMMUNICATION SYSTEMAND METHOD
RELATED APPLICATION

0001. This application claims priority under 35 U.S.C.
S119 or 365 to Great Britain Application No. 0816281.0, filed
Sep. 5, 2008 and is a continuation application of U.S. patent
application Ser. No. 12/455,085 filed May 28, 2009. The
entire teachings of the above applications are incorporated
herein by reference.
BACKGROUND

0002 Packet-based communication systems allow the
user of a device. Such as a personal computer, to communicate
across a computer network Such as the Internet. Packet-based
communication systems include video over internet protocol
(IP) communication systems, which allow users to exchange
live video streams over the Internet. These systems are ben
eficial to the user as they are often of significantly lower cost
than fixed line or mobile networks. This may particularly be
the case for long-distance communication. To use a video
over-IP system, the user must install and execute client soft
ware on their device. The client software provides the video
IP connections as well as other functions such as registration
and authentication. In addition to video communication, the

client may also provide further features Such as audio, instant
messaging (“IM), SMS messaging, and Voicemail.
0003. One type of packet-based communication system
uses a peer-to-peer ("P2P") topology built on proprietary
protocols. To enable access to a peer-to-peer system, the user
must execute P2P client software provided by a P2P software
provider on their computer, and register with the P2P system.
When the user registers with the P2P system the client soft
ware is provided with a digital certificate from a server. Once
the client software has been provided with the certificate,
communication can Subsequently be set up and routed
between users of the P2P system without the further use of a
server. In particular, the users can establish their own com
munication routes through the P2P system based on the
exchange of one or more digital certificates (or user identity
certificates, “UIC), which enable access to the P2P system.
The exchange of the digital certificates between users pro
vides proof of the users’ identities and that they are suitably
authorised and authenticated in the P2P system. Therefore,
the presentation of digital certificates provides trust in the
identity of the user. It is therefore a characteristic of peer-to
peer communication that the communication is not routed
using a server but directly from end-user to end-user. Further
details on such a P2P system are disclosed in WO 2005/
OO9019.

0004. Users are thus able to make face-to-face video calls,
by exchanging video images taken from a web-cam mounted
on each of their respective computer terminals.
0005. However, there is still a problem with such video
calls in that the degree of interaction between users is limited.
When meeting in person, information is not only communi
cated by Voice, facial expression and gesticulation: Some
information is also added by the context of a shared experi
ence, situation or Surroundings. When communicating
remotely via a video call, this context may be lost and so
communications may be more cumbersome or confused.
SUMMARY

0006. According to some embodiments, there is provided
a method of transmitting video data, the method comprising:
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establishing a bidirectional video channel between a first
terminal and a second terminal in a packet-based communi
cation network; beginning a live, face-to-face video call over
the established channel by generating first video data from a
video camera of the first terminal, transmitting the first video
data to the second terminal for display on a screen of the
second terminal, receiving second video data generated from
a video camera of the second terminal, and displaying the
second video data on a screen of the first terminal; generating
third video data at the first terminal from a source other than

said video camera of the first terminal; receiving a user selec
tion at the first terminal; and in response to the user selection,
transmitting the third video data to the second user over said
established channel of the packet-based communication net
work for display on the screen of the second terminal.
0007. By adding video content to the call from sources
Such as a TV stream, camcorder, video disc player or Such
like, the user is able to better share their ideas with another
user and thus facilitate communications between the two.

0008. In at least one embodiment, said source may com
prise a television receiver of the first terminal and a signal
processing apparatus of the first terminal, and the generation
of the third video data may comprise receiving a broadcast
television signal using said television receiver and operating
said signal processing apparatus to process the received tele
vision signal for transmission over the packet-based commu
nication network.

0009 For example, the first terminal may be a television
set, or the first terminal may be a set-top box for connection to
a television set.

0010. In embodiments, said source may comprises an aux
iliary input of the first terminal for connection to an external
Video playback device, and a signal processing apparatus of
the first terminal; and the generation of the third video data
may comprise receiving an auxiliary video signal via the
auxiliary input and operating said signal processing apparatus
to process the auxiliary video signal for transmission over the
packet-based communication network.
0011. According to other embodiments, there is provided
a first terminal comprising: a first video camera for Supplying
first video data; an alternative video source operable to Supply
third video data; a memory storing a communication client
application; processing apparatus, coupled to said memory,
Video signal Source and first video camera, operable to
execute the communication client application; and a user
input device communicable with the processing apparatus;
wherein the client application is programmed so as when
executed to allow a user of the first terminal to establish a
bidirectional video channel with a second terminal over a

packet-based communication network, and thereby begin a
live, face-to-face video call over the established channel by
transmitting the first video data from the first video camera to
the second terminal for display on a screen of the second
terminal, receiving second video data generated from a sec
ond video camera of the second terminal, and displaying the
second video data on a screen of the first terminal; wherein the

client application is further programmed to receive a user
selection from the user input device, and in response to the
user selection to transmit the third video data from the third
video source to the second user over said established channel

of the packet-based communication network for display on
the screen of the second terminal.

0012. According to at least one embodiment, there is pro
vided communication system comprising a first terminal and
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a second terminal connected to a packet-based communica
tion network, wherein: the first terminal comprises a memory
storing a first communication client application, first process
ing apparatus arranged to execute the first communication
client application, a first video camera coupled to the first
processing apparatus, an alternative video source coupled to
the first processing apparatus, and a user input device com
municable with the first processing apparatus; the second
terminal comprises a second memory storing a second com
munication client application, second processing apparatus
arranged to execute the second communication client appli
cation, and a second video camera coupled to the second
processing apparatus; wherein said first and second client
applications are programmed so as when executed to allow a
bidirectional video channel to be established between the first

terminal and the second terminal over the packet-based com
munication network, and thereby begin a live, face-to-face
video call over the established channel by generating first
video data from the first video camera of the first terminal,

transmitting the first video data to the second terminal, dis
playing the first video data on a screen of the second terminal,
generating second video data from the second video camera
of the second terminal, transmitting the second video data to
the first terminal, and displaying the second video data on a
screen of the first terminal; and the first client application is
further programmed to generate third video data at the first
terminal from said alternative source, receive a user selection

at from said user input device, and in response to the user
selection to transmit the third video data to the second termi

nal over said established channel of the packet-based com
munication network for display on the screen of the second
terminal.

0013. According to at least one embodiment, there is pro
vided a communication client application product.
BRIEF DESCRIPTION OF THE DRAWINGS

0014 FIG. 1 is a block diagram showing the functional
blocks of a TV with an embedded communication client;
0.015 FIG. 2 shows a remote control of a remote control
unit for use with the TV of FIG. 1;

0016 FIG. 3 shows an illustrative packet-based commu
nication system; and
0017 FIGS. 4(a)-4(d) show a series of schematic screen
shots as seen by a user in a bidirectional video call.
DETAILED DESCRIPTION OF VARIOUS
EMBODIMENTS

0018. In embodiments, a user of one terminal of a packet
based video communication system may insert alternative
video into a face-to-face video call over abidirectional video

channel established with the respective terminal(s) of one or
more other users of the packet-based communication system.
The terminal of any of the users could be apersonal computer,
mobile phone, personal digital assistant (PDA) or Such like,
but in some embodiments, at least one of the terminals is a

television set or a set-top box having a memory storing a
communication client for the packet-based video communi
cation system and a central processing unit (CPU) arranged to
execute the client, thus allowing bidirectional, packet-based
Video communications to be accessed using a television over
a packet-based communication system such as a P2P system
implemented via a packet-based communication network
Such as the Internet.
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0019. One problem with packet-based communication
networks is that the accessibility of packet-based communi
cations to users is limited. In particular, such communications
are most commonly accessed using a personal computer. This
can be a disadvantage for some users in that they must be
sufficiently technically competent to download and install the
packet-based communication client Software on their per
sonal computer, which provides a barrier to the take-up of the
packet-based communication service. Even when the com
munication client is installed and executed on a personal
computer, the use of the packet-based communication system
may be limited because personal computers are often not
located in a place where the user is either familiar or com
fortable with communicating. For example, a personal com
puter is often located in a study which for many users is not
the most natural or comfortable environment for making
phone calls.
0020 Whilst packet-based communication systems can
also be accessed via certain mobile devices, these generally
do not have processing resources or display screens available
to offer a full range of features, such as video calling.
0021. It would therefore be desirable to make packet
based communications more accessible to users. To achieve

this, a system has been developed to enable a user to access
such networks from a television (“TV). This is achieved
either by embedding the communication client into the TV
itself, or into a separate set-top box (STB) television
receiver connected to the TV. The client application is in the
form of software stored in a memory and arranged for execu
tion on a central processing unit (CPU), the memory and CPU
being integrated together with a television receiver (and
screen in the case of a TV) into a single household appliance,
and hence sold together as a single product, in a single casing,
sometimes with remote control. Alternately or additionally,
the TV or STB product can be a dedicated TV receiver sys
tem, in that its default mode of operation is as a television or
television receiver.

0022. This arrangement is advantageous because the TV
can be provided with all the embedded hardware and software
required to access the packet-based communication system
built-in. Alternatively, this can be embedded into a STB
which is readily connected to an existing TV using known
interfaces (such as SCART or HDMI, for example). This
eliminates the need for the user to download and install soft

ware on their personal computer, and provides a simpler
method by which non-technical users can access the packet
based communication system in their home. In addition, the
TV is typically located in a living room of a house, which
enables the packet-based communication system to be
accessed from the location in the house which is most familiar

to many users for communicating with friends and relatives.
0023 The embedding of a packet-based communication
client in a TV also has the advantage that a large screen is
present, which can be utilised for video calling. Furthermore,
significant processing power can be provided in the TV, par
ticularly as the power requirements for a large, mains elec
tricity powered consumer electronics device are less stringent
than, for example mobile devices. This enables a full range of
features to be included in the embedded communication cli

ent, such as high quality Voice and video encoding.
0024. Furthermore, according to some embodiments,
incorporating a video-over-IP client into the TV provides a
unique opportunity: during a live video call, the client may be
programmed Such that a user can transmit video data provided
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from a data source connected to the TV, either as an alterna

tive to or in addition to their local outgoing video provided
from the webcam. By default a webcam for face-to-face com
munications is set, but additionally:
0025 the user may transmit their received TV stream to
the remote party, or
0026 the user may alternatively or additionally trans
mit data input from an auxiliary audio-video connection
(e.g. provided from a camcorder or DVD player) to the
remote party.

0027 Thus a user may advantageously choose to transmit
alternative or additional video streams during a video call set
up between two or more users.
0028. Reference is now made to FIG. 1, which illustrates
the hardware and software functional blocks embedded in a

TV 100. The TV 100 comprises a screen 102 for displaying
images to the user, which is driven by video driver hardware
104 arranged to convert the video signals into the form
required to be correctly displayed on the screen 102. The
video driver hardware 104 is provided with digital video data
from two frame buffers 106 and 108. The frame buffers 106

and 108 are storage devices that buffer video data that is to be
displayed to the user. Frame buffer 3 (“FB3) 108 receives
standard TV Video signals, as is known for the display of
broadcast TV. Frame buffer 1 (“FB1”) 106 stores video data
related to the packet-based communication client, as will be
described presently. An audio amplifier 110 receives TV
audio signals and amplifies these for output through at least
one speaker 112.
0029. The TV audio and video input signals themselves
originate from television signals broadcast via any suitable
means such as a satellite repeater stations, wireless terrestrial
repeater stations or cable; and are received by a television
receiver unit of the TV 100 (not shown). Note that broadcast
ing is distinct from point-to-point communication, including
being distinct from multicasting (i.e. point-to-multipoint). In
broadcasting, signals are transmitted indiscriminately, i.e.
regardless of whether the user has selected to receive the
signal (although a decryption key or such like may still be
required so that only authorised users can access the broad
cast); whereas in point-to-point communication, signals must
be requested by the user or users receiving them. Or put
another way, to receive a broadcast a user simply “tunes in
without needing to send any signal to the broadcaster,
whereas to establish a point-to-point connection then signals
must be exchanged between the user and broadcaster.
0030 The TV receiver unit may comprise for example an
antenna, satellite dish or cable input; sampling circuitry; a
filter, a low noise amplifier; a mixer, and/or an analogue to
digital converter.
0031. After being received by the receiver unit, the signals
are then processed by a signal processing apparatus (also not
shown) before being input to the frame buffers and amplifier
of FIG.1. The signal processing may comprise for example a
digital filter, demultiplexer, decoder, decryption block, and/or
error checking block; which may be implemented in on-chip
hardware in the form of one or more on-chip peripherals,
off-chip hardware in the form of one or more off-chip units
accessed via one or more I/O peripherals, or in Software
stored in a memory and executed on a central processing unit
(CPU) of the television 100, or in any combination of these.
0032. In the case of traditional analogue television broad
casts, the signals of a plurality of different concurrent pro
grams (of differentTV channels) are frequency-division mul
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tiplexed over the airwaves by being transmitted on different
frequencies. The receiving TV then requires a tuning circuit
to demultiplex the broadcasts to separate out signal of the
required program. In the case of digital television broadcasts,
the signals of different concurrent programs are each divided
into packets and interleaved so as to time-division multiplex
the different programs signals into a transport stream for
broadcast. The receiving TV then requires a packet filter to
demultiplex the packets and so separate out the signal of the
required program.
0033. In at least one embodiment, the TV 100 receives and
processes a TV stream, including the possibility of a live TV
stream. The fact that the TV signal is in the form of a stream
means the packets of that stream have a certain sequential
order and real-time requirement relating to their information
content. Although a stream may be stored for later consump
tion, and/or its order or timing requirements need not neces
sarily be maintained during processing prior to consumption,
when the stream is ultimately output to the user for consump
tion then the order and real-time requirements must be
respected (at least on a practical level to a degree that is
unnoticeable or tolerable to the user). Further, the fact that the
stream is “live' means it is of a currently ongoing broadcast
(although not necessarily that the broadcast is being filmed
live at its source).
0034. Note: the transport packets of the TV stream are
different from the packets of the packed-based communica
tions implemented by the client, which would typically be IP
packets; and the television network is separate from the
packet-based communication network 120 accessed using the
client. The TV network broadcasts in one direction from a

central source, via repeater stations, to a plurality of users;
whereas the packet-based communication network 120
allows bidirectional communications to be established

between end-users. Further, the TV network is hierarchical,

whereas the packet-based communication network 120 can
be non-hierarchical, especially in the case of a P2P network.
0035. The packet-based communication client embedded
in the TV 100 is based around three main elements. At times,
these three elements can be software elements that are stored

in memory and executed on a CPU embedded in the TV 100.
The three elements are: a client engine 114; a voice engine
116; and a TV user interface (UI) 118. An electronic program
guide (EPG) may also be implemented in software, providing
a schedule of television programs.
0036. The client engine 114 and voice engine 116 estab
lish and conduct bidirectional, packet-based, point-to-point
(including the possibility of point-to-multipoint) video com
munications via a packet based communication network Such
as the Internet; e.g. by establishing a peer-to-peer (P2P) con
nection over a peer-to-peer network implemented over the
Internet 120.

0037. The client engine 114 is responsible for setting up
connections to the packet-based communication system, and
thus establishing a video channel with a terminal of another
user over the packet-based communication system. This is
performed via a connection from the TV 100 to the internet
120. The TV 100 is connected to the internet 120 via a net

work interface 122 such as a modem, and the connection

between the TV 100 and the network interface 122 may be via
a wired connection or a wireless connection. The client

engine 114 performs call set-up, authentication, encryption
and connection management, as well as other functions relat
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ing to the packet-based communication system Such as fire
wall traversal, presence state updating, and contact list man

0043. The encoder/decoder block 130 is connected to the
TV, webcam and auxiliary inputs via a selector 132 config

agement.

ured to allow the user to select between either the TV, webcam

0038. The voice engine 116 is responsible for encoding of
voice signals input to the TV 100 as VoIP packet for trans
mission over the internet 120 and the decoding of VoIP pack
ets received from the internet 120 for presentation as audio
information to the user of the TV 100. The TV user interface

(“UI”) 118 is responsible for presenting visual information to
the user of the TV 100 in the form of a graphical user interface
displayed on the TV screen 102.
0039. The client engine 114 is connected to the TVUI 118
in order to control what the UI displays to the user. The client
engine 114 is also closely integrated with the Voice engine
116 for the efficient transmission and receiving of voice pack

or auxiliary input for Supply to the client engine 114 and thus

for transmission to the other user over the video-over-IP

system. The selector 132 may also be configured to allow the
user to select a combination of TV, webcam and/or auxiliary
input for transmission to the other user over the video-over-IP
system. The selector 132 may also be configured to allow the
user to select between the TV, webcam or auxiliary input, or
a combination of them, for display on the screen 102 by
sending appropriate signals to the TV UI 118.
0044) The encoder/decoder block 130 may be imple
mented in one or more dedicated hardware units, or in Soft

ware stored on a memory and executed on a CPU of the TV

ets over the internet.

1OO.

0040. The voice engine 116 is connected to the TVUI 118
as voice signals from the user are passed through the TV UI
118 to the voice engine 116, and vice versa.
0041. The TV UI 118 is connected to a frame buffer 1
(“FB1) 106, so that the graphical user interface data is buff
ered and ultimately displayed to the user on the screen 102.
The TV UI 118 is also connected to the amplifier 110,
enabling sound (such as Voice signals or notifications) to be
produced from the TV speakers 112. The TV UI 118 is also
connected to an infra-red (“IR”) receiver 124 and a Bluetooth
transceiver 126 which are used for communicating with a
remote control unit, as will be discussed below
0042. Further, the TV 100 may comprise an encoder/de

0045. The TV UI 118 may also be connected to one or
more additional frame buffers (“FB2) 107, where video
signals that are to be transmitted over the video-over-IP sys
tem are also output for display locally in a smaller “preview

coderblock 130 connected to receive the TV video and audio

inputs. The encoder/decoder block also has input an connec
tion for connecting to a webcam, and one or more other
auxiliary inputs for connecting to another auxiliary device
Such as a camcorder, video disc player, personal video
recorder (PVR), etc. The webcam could alternatively be built

window' on the screen 102. This will be described later with
reference to FIG. 4.

0046 Known TVs are not designed to accommodate any
form of bi-directional communications. A system is therefore
required for enabling user interaction with the TV for making
and receiving calls and messages which is intuitive for users.
To achieve this, the remote control of the TV can be enhanced

to provide functionality which enables the user to make and
receive calls, as well as send and receive messages using the
TV.

0047 Reference is now made to FIG. 2, which illustrates
an example of the physical layout of a remote control unit 200
for use with the TV 100. The remote control unit 200

resembles conventional remote controls for TVs. However,

in to the same device as the TV 100 or STB. The encoder/

the remote control unit 200 includes an integrated micro
phone 302, and, optionally an integrated speaker 304. This

decoderblock 130 is coupled to the TV UI 118 and the client
engine 114, and is configured to perform trans-coding of
Video and audio signals by decoding a signal from its incom
ing codec and re-encoding according to another codec for
output to a different type of device than that from which it was
input (or alternatively a direct trans-coder could be used). So
the encoder/decoder block 130 will decode the TV signal
from the codec used for output to the TV screen and re-encode

the user in a similar manner to a conventional telephone.
Integrated within the unit are an IR transmitter 204 and Blue
tooth transceiver 206. The IR transmitter 204 sends IR signals
to the IR receiver 124 in the TV 100, allowing the user to
change channels, turn the television on or off, or select alter
native auxiliary inputs such as in input from a DVD player or
other video disc system. This is performed in a similar manner

it into a codec suitable for video-over-IP transmission over

the internet 120, via the client engine 114. The encoder/
decoder block 130 may also decode the webcam signal or the
auxiliary signal and re-encode it for output to the TV screen
102 via the TV UI 118 or re-encode it for video-over-IP

transmission over the internet 120 via the client engine 114.
Advantageously, the encoder/decoder 130 therefore allows
TV signals received via a TV receiver of the TV set 100 to be
transmitted to another user over the internet 120 using the
packet-based video-over-IP communication system, either in
place of or conjunction with the webcam video signals used
for face-to-face video calls. Similarly, the encoder/decoder
130 advantageously allows video from auxiliary inputs such
as from a camcorder, PVR, DVD player or other video disc
player to be output to the TV screen 102 and/or to be trans
mitted to another user over the internet 120 using the packet
based video-over-IP communication system, either in place
of or conjunction with the webcam video signals used for
face-to-face video calls.

enables the remote control unit 200 to be held to the head of

to conventional remote control units used with televisions.
Bluetooth transceiver 206 which is able to communicate with
the Bluetooth transceiver 126 located in the TV 100. The

Bluetooth transceiver 206 is paired with the Bluetooth trans
ceiver 126 located in the TV 100 such that a data connection

can be readily formed between them. The data connection
enables the transmission of data from the remote control unit

200 to the TV 100, and, optionally, the reception of data from
the TV 100 at the remote control unit 200. This allows audio

data to be communicated with the client and Voice engine 114
and 116 for use in the bidirectional, packet-based communi
cations with other users over the Internet 120.

0048. The remote control unit 200 further comprises a
keypad 306, which is used for conventional TV control pur
poses, and also for entering information for the embedded
packet-based communication client. The keypad 306 com
prises numbered keys that can also be used to enter alphabetic
characters. A standby button 308 is used for placing the TV
100 into standby mode. Dedicated function keys 310 are used
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to control the operation of the packet-based communication
client, and a directional pad 312 is used for navigating the TV

Nov. 28, 2013

communication system the contact server is contacted, and
the contact list is downloaded to the client 410. This allows

user interface.

the user to log into the communication system from any

0049. In order to describe the operation of the TV 100 and
enhanced remote control unit 200 with the packet based com
munication system, reference is now made to FIG. 3, which
illustrates the use of the TV 100 in a portion of an example
system 400.
0050. Note that whilst the illustrative embodiment shown

terminal and still access the same contact list. The contact

in FIG.3 is described with reference to a P2P communication

system, other types of communication system could also be
used, such as non-P2P video-over-IP or IM systems. The
system 400 shown in FIG. 3 shows a first user 402 of the
communication system operating a TV 404 (similar to the TV
100 of FIG. 1) which is shown connected to a network 406.
Note that the communication system 400 utilises a network
such as the Internet. The TV 404 is connected to the network

406 via a network interface 408 such as a modem, and the
connection between the user terminal 104 and the network

interface 108 may be via a cable (wired) connection or a
wireless connection. The TV 404 shown in FIG. 3 is a stan

dalone unit, but it should be appreciated that a separate TV
and STB can also be used.

0051. The TV 404 is executing an embedded communica
tion client 410. Note that in alternative embodiments, the

embedded communication client can be executed in a set top
box. The embedded communication client 410 comprises
Software stored in a memory and executed on a local proces
Sor in the TV 404.

0052. The TV 404 is arranged to receive information from
and output information to the user 402. A remote control unit
412 acts as the input device operated by the user 402 for the
control of the TV 404. The remote control 412 comprises a
speaker and microphone to enable the user to listen and speak
in a voice or video call. The remote control unit 412 commu

nicates wirelessly with the TV 404, as described previously.
0053. The TV 404 can also receive broadcast television
signals, and display these as video (television programmes) to
the user on the TV screen. The broadcast television signals
can be delivered by terrestrial, satellite or cable broadcasting,
and be in the form of analogue signals or digital data. The user
402 can control the display of the television signals (e.g.
which channels to display) using the remote control unit 412.
The TV 404 can also receive one or more audio-video inputs
via auxiliary inputs from alternative sources Such as from a
DVD player or other video disc system, which again can be
selected by the user 402 using the remote control unit 412.
0054 The embedded communication client is arranged to
establish and manage calls made over the packet-based com
munication system using the network 406. The embedded
communication client 410 is also arranged to present infor
mation to the user 402 on the screen of the TV 404 in the form

of a user interface. The user interface comprises a list of
contacts associated with the user 402. Each contact in the

contact list has a presence status chosen by the contact asso
ciated with it, and each of these contacts have authorised the
user 402 of the client 410 to view their contact details and

server is also used to store a mood message (a short user
defined text-based status that is shared with all users in the

contact list); and a picture selected to represent the user,
which may be referred to as an "avatar'. This information can
be downloaded to the client 410, and allows this information

to be consistent for the user when logging on from different
terminals. The client 410 also periodically communicates
with the contact server in order to obtain any changes to the
information on the contacts in the contact list, including the
avatar, or to update the stored contact list with any new
contacts that have been added.

0056. Also connected to the network 406 is a second user
414. In the illustrative example shown in FIG. 3, the user 404
is operating a user terminal 416 in the form of a personal
computer. Note that in alternative embodiments, other types
of user terminal can also be connected to the packet-based
communication system. In addition to personal computers
(“PC”) (including, for example, WindowsTM, Mac OSTM and
LinuxTM PCs), a personal digital assistant (PDA), a mobile
phone, or a gaming device could also be connected. In some
embodiments, the user terminal 416 comprises a display Such
as a screen and an input device such as a keyboard, mouse,
joystick and/or touch-screen. The user device 416 is con
nected to the network 406 via a network interface 418 such as
a modem.

0057. Note that in alternative embodiments, the user ter
minal 416 can connect to the communication network 406 via
additional intermediate networks not shown in FIG. 1. For

example, if the user terminal 416 is a mobile device, then it
can connect to the communication network 406 via a mobile

network (for example a GSM or UMTS network).
0058. The user terminal 416 is running a communication
client 420, provided by the software provider. The commu
nication client 420 is a Software program executed on a local
processor in the user terminal 416 comprising similar ele
ments to the embedded communication client 410. The com
munication client 420 enables the user terminal 416 to con

nect to the packet-based communication system. The user
terminal 416 is also connected to a handset 422, which com

prises a speaker and microphone to enable the user to listen
and speak in a Voice or video call. The microphone and
speaker does not necessarily have to be in the form of a
traditional telephone handset, but can be in the form of a
headphone or earphone with an integrated microphone, as a
separate loudspeaker and microphone independently con
nected to the user terminal 416, or integrated into the user
terminal 416 itself.

0059. To be listed as a contact, a user must have been
authorised. Sometimes this can involve user 402 sending a
request to the client 420 of another user 414, and that other
user 414 selecting an option to agree to the request (or vice
Versa), thus indicating that the requesting user is indeed rec
ognised as a friend or associate that the other user would wish

contact-defined presence state. The presence state tells other
authorised users (e.g. 414) of the packet-based communica
tion network 400 about the user-defined availability of the

to communicate with.

user 402.

the contact list of the client 420 presented to second user 414.

0055. The contact list for the users of the packet-based
communication system is stored in a contact server (not
shown in FIG. 3). When the client 410 first logs into the

over the communication system by selecting the contact and
clicking on a “call” button using a pointing device Such as a

0060 Thus, presuming that the first user 402 is an autho
rised contact of the second user, the first user will be listed in
The second user 414 can then initiate a call to the first user 402
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mouse. The call set-up is performed using proprietary proto
cols, and the route over the network 406 between the calling
user and called user is determined by the peer-to-peer system
without the use of servers.

0061 Following authentication through the presentation
of digital certificates (to prove that the users are genuine
Subscribers of the communication system—described in
more detail in WO 2005/009019), the call can be established.
0062 Referring again to FIGS. 1 and 2, when the incom
ing call is received at the client engine 114 the TV UI 118 is
notified of the incoming call. This places the TV UI 118 into
an incoming call state. Such that key presses from remote are
interpreted accordingly. The TVUI 118 may output graphics
to the FB1 106 to display a notification of the incoming call on
the TV screen 102, such that the user 402 is aware of the

incoming call. Alternatively or additionally, the TV UI 118
may generate a ringing Sound or other audible signal to notify
the user of the incoming call. The notification may only be
active for a predetermined time, after which time the notifi
cation will fade and the incoming call state will be deacti
vated.

0063. The user 402 can select to answer the incoming call
by pressing a key on the remote control unit 412 or enacting
a physical motion Such as sliding out a movable microphone
unit. In response to the user 402 selecting to answer the
incoming call the remote control unit 200 transmits a com
mand to the TV 100 using the IR transmitter 204. This com
mand indicates that the user has selected to accept the call
(either by pressing a button or performing an action). The
remote control unit 200 then activates the Bluetooth trans
ceiver 206. The Bluetooth transceiver 206 is not activated

until it is needed to save battery power consumption. The
Bluetooth transceiver 206 establishes a connection with the

Bluetooth transceiver 126 in the TV 100. The microphone
circuitry 208 is enabled to receive audio inputs.
0064. When the TV UI 118 receives the command trans
mitted via the IR transmitter 204 at the IR receiver 124, this is

interpreted this as a call accept command, since the TV UI
118 is in the incoming call state. Note that in alternative
embodiments, the IR sent from the remote 200 command can
be omitted, and the establishment of the Bluetooth connection

between the TV 100 and the remote 200 can be interpreted as
a call accept command instead.
0065. The TV UI 118 outputs an “answer call” command
to the client engine 114. In response to the “answer call
message, the client engine 114 establishes the call connection
with the communication client 420 of the calling user 414.
0066. When the user 402 talks into the microphone 302
(shown in FIG. 2), the audio signal is converted to digital data
by the microphone circuitry and the Bluetooth transceiver
206 to transmit the audio signal to the Bluetooth transceiver
126 of the TV 100. The transmission of the audio can utilise

a standard Bluetooth protocol for transmitting audio informa
tion.

0067. Upon receiving the audio information at the Blue
tooth transceiver 126, the TV UI 118 passes the audio infor
mation to the voice engine 116. The voice engine 116 encodes
the audio information as packets and passes these to the client
engine 114. The client engine 114 also receives video signals
from the encoder/decoder block 130 and packetizes it. The
client engine 114 transmits the packets to the network 406 via
the network interface 408, where they are routed to the com
munication client 420 running on the user terminal 416 of the
second user 414. The client 420 decodes the packets to pro
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duce an audio signal that can be heard by the user 414 using
the handset 422 and a video signal that can be displayed on the
screen of their terminal 416.

0068 Conversely, when the second user 414 talks into
handset 422, the client 420 executed on user terminal 416

encodes the audio signals into packets and transmits them
across the network 406 to the TV 404. The client 420 also

receives and packetizes video signals. The packets are
received at the client engine 114 and passed to the Voice
engine 116 and client engine 114. The voice engine 116
decodes packets to produce audio information. The audio
information is passed to the TVUI 118. The client engine 114
decodes packets to produce video signals for output to the
screen 102 via frame buffer FB3 (108).
0069. In one embodiment, the audio information is passed
from the TV UI 118 to the amplifier 110, such that the voice
from the second user 414 is heard from the TV speakers 112.
If the TV 100 is currently being used to watch a TV pro
gramme, then the audio from the TV programme can be
deactivated. Alternatively, the audio from the call can be
mixed with the TV programme audio, which can be decreased
in Volume. In an alternative embodiment, if the remote con

trol unit 200 comprises the optional speaker circuitry 210, as

described above with reference to FIG. 2, the audio informa

tion from the TV UI 118 can be passed to the Bluetooth
transceiver 126 and transmitted to the remote control unit 200

and converted to audible signals by the speaker circuitry. The
user can then hear the voice of the second user 414 from the

speaker (304 in FIG. 2) in the remote control unit 200.
0070. The remote control unit 200 can also be used for
initiating a call to another party. For example, the first user
402 can use the remote control unit 200 to initiate a call to the

second user 414. The TV UI 118 has a “call set up' state
which can be entered by the user. The call set up state can be
entered by the user selecting a calling functionality option
using the remote, for example using a dedicated button on the
remote or by navigating to an on-screen option using the
directional pad (312 in FIG. 2). Alternatively, the call entry
state can be entered by performing a physical action on the
remote, such sliding out a movable microphone. In response
to this a command is sent to the TV 100 which causes the call

entry state to be entered. Typically, the call entry state dis
plays a UI to the user comprising the contact list and a contact
name/phone number entry field.
(0071. The first user 402 can select the second user 414
from the contact list and initiate the call using the remote
control unit. As described above for an incoming call, this
sends an IR command to the TV 100, activates the Bluetooth

transceiver 206 and activates the microphone circuitry 208.
The TV UI 118 sends a message to the client engine 114 to
initiate the call to the second user 414. This is performed in a
similar manner to that described above for a call initiated
from the second user 414 to the first user 402. The call can

then proceed in the same manner as described previously.
0072 The video-over-IP packets for calls between users
(such as 402 and 414) are passed across the network 406 only,
and the public switched telephone network (“PSTN) (424) is
not involved. Furthermore, in at least one embodiment of a

P2P system, the actual voice and video calls between users of
the communication system can be made with no central serv
ers being used. This has the advantages that the network
scales easily and maintains a high quality, and the call can be
made cost free to the users.
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contact list in several other ways. For example, an instant
message (also known as a chat message) can be sent to a

combinations could be toggled through be repeatedly press
ing a dedicated button included on the remote control 200 for
this purpose. The TV UI 118 is arranged to output an appro
priate selection signal to the selector 132.
0080. To illustrate some examples of possible selections,
the screen 102 as seen by the first user 102 is shown sche
matically in FIGS. 4a-4d, with the received (incoming) video
shown in the main portion 502 and the transmitted (outgoing)
video shown in the preview window 504. In FIG. 4a, the first
user receives incoming face-to-face video from the webcam
of the second user 412 and has selected to transmit outgoing

contact. As with voice or video calls, the remote control unit

face-to-face video from their own webcam to the second user

0.073 However, in addition, calls can also be made from
the embedded communication client 410 using the packet
based communication system to fixed-line or mobile tele
phones (e.g. 426), by routing the call to the PSTN network
424. Similarly, calls from fixed-line or mobile telephones 426
can be made to the packet-based communication system via
the PSTN 424.

0074. In addition to making video calls, the user 402 of the
client 410 can also communicate with the users listed in the

200 can be used for instant messaging. Text data can be input
using the number keys, which are also used to enter alphabetic
characters. The text data is transmitted to the TV 100 using
the IR transmitter 204, as this is more power-efficient than
Bluetooth and does not require a high data rate.
0075. The TVUI 118 has a “chat entry state' in which key
presses from the remote control unit (received at the IR
receiver 124) are interpreted as alphanumeric characters that
are passed to the client engine 114. The chat entry state can be
entered whena user responds to an incoming chat message, or
when the user 402 selects a “chat” option displayed in the UI.
The chat message data is encoded and sent from the client
engine 114 over the network 406 to the communication client
420 of, for example, the second user 414. The message is
displayed to the second user 414 on the user terminal 416. The
second user 414 can respond by entering his own chat mes
sage, which is sent by the client 420 and received at the client
engine 114. The client engine passes the message to the TV
UI 118, which displays the message to the user 402 on the
screen 102.

0076. The above-described system therefore provides the
ability to make and receive calls and IM message on a TV.
0077. With reference to FIGS. 4a-4d, the screen 102 of a
user 402 can be used to display the incoming video image
from another user 414 in a first, larger portion of the screen
502; and to display the outgoing video image transmitted to
the other user 414 in a second, smaller portion of the screen
504 which may be referred to as the preview image. The
image in the preview window 504 is a smaller version of what
the second user 414 will see on their respective terminal 416.
0078. In FIGS. 4a-4d, the main (i.e. first) screen portion
502 shows the face-to-face video image of the second user
414 as received over the video-over-IP system 400 from the
second user's webcam. As discussed above, the first user 402

may select whether to transmit back face-to-face video from
their own webcam to the second user 414, or whether to

412. In FIG. 4b, the first user 402 has instead selected to

transmit the outgoing video to the second user 412 from a TV
broadcast as received at the TV receiver of the first user's TV

404. This could for example be from a live TV broadcast. In
FIG. 4c, the first user 402 has instead selected to transmit the

outgoing video to the second user 412 from an auxiliary input
of the first user's TV 404. This could for example be a play
back from a previously recorded home video stored on a
camcorder, or from a DVD player or other video disc player,
or from a PVR. In FIG. 4d, the first user has selected all three

Sources for transmission to the second user 414 (shown here
as seen on the first user's own TV 404 in three separate
preview windows 504,506 and 508). The first and/or second
user's screen view may also be supplemented with a message
informing them of the selected video source.
I0081. A user is therefore advantageously able to share
other video with another remote user as part of their face-to
face video call, and therefore supplement the information
communicated over the video call

0082 In embodiments, the encoder decoder block 130
may comprise a first encoder for encoding the video signal
from the webcam for transmission over the packet-based
communication system, and one or more second encoders for
encoding the video signal from the TV receiver or TV's
auxiliary input for transmission over the packet-based com
munication system. If the user selects the option to Switch
Video streams the selector block stops outputting the webcam
input to the first encoder and instead outputs the selected
Video stream to encoder1. In this case one encoded stream is

provided to the client engine 114 to be transmitted to the call
participants. If the user selects an option to add alternative
video streams the selected block continues to output the web
cam data to the first encoder and starts to output the additional
video stream (from e.g. TV input or AUX input) to the second
encoder. In this case two encoded video streams are provided
to the client engine 114 to be transmitted to the call partici

transmit back video from a live TV stream of from an auxil

pants.

iary input such as from a camcorder, DVD player, PVR, etc.
The first user may select to transmit the TV or auxiliary video

I0083. As mentioned, the transmitted video streams may
also be displayed on the transmitting user's TV screen 102 in
the preview window 502. Therefore the data encoded by the
first encoder may also be provided to frame buffer FB2 under
the control of the TVUI 118. The data encoded by the second
encoder may also be provided to frame buffer FB2 under the

either instead of or in addition to the face-to-face webcam

video. By default a webcam for face-to-face communications
is set, but additionally the user 402 may transmit their
received TV stream to the remote party 414 or the user may
alternatively or additionally transmit data input from the aux
iliary connection to the remote party 414.
0079 Referring again to FIG. 1, the selector 132 is
coupled to the TV UI 118, such that the selection of TV.
webcam or auxiliary or potentially any combination of these
may be selected by the user via the remote control unit 200,
such as via the IR interface 124, 204. For example, the selec
tion could be chosen from an on-screen menu using the arrow
keys and “select” button 312, or the different options or

control of the TV UI 118.

I0084. Note that the other video is sent as part of the same
Video call, i.e. same session, as the face-to-face video,
whether switched in instead of the face-to-face video or sent

together with the face-to-face video. When the client engine
114 establishes a video call, it establishes a bidirectional
Video channel or connection with one or more other clients

420 of the same packet-based communication system 400. It
is over this same channel or connection, between the same
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clients and using the same packet-based communication sys
tem, that both the face-to-face video from the webcams and

the other video such as that generated from a live TV stream
or auxiliary input are sent. The same call may be identified as
Such within the system by a unique call or session identifier.
The same call or session may be conducted under the same
authorisation.

0085. Note also that the video data transmitted from the
webcam is live, or real-time, in the sense that it captures and
transmits the user's current, ongoing actions (or at least an
approximation of such, taking into account that there may be
delays in the user's terminal or the network and that the video
may be jerky). This is in contrast with the video received via
the auxiliary input, which has received from a video playback
device where it has been stored, e.g. from a PVR, DVD player
or other video disc player, or the storage on a camcorder. The
webcam video is also distinguished from the TV signals in
that it's source is a camera located at the user terminal,

whereas the TV signal is received from a broadcast and then
forwarded on from the user's terminal.

0.086. It is to be understood to those skilled in the art that
various changes in form and detail of various embodiments
may be made without departing from the scope of the claimed
Subject matter.
What is claimed is:

1. One or more computer-readable storage memory com
prising processor-executable instructions which, responsive
to execution by at least one processor, are configured to:
establish a bidirectional video channel between a first ter

minal and a second terminal in a packet-based commu
nication network, wherein the first terminal is config
ured to be connected to a plurality of alternate sources;
begin a live, face-to-face video call over the established
channel by generating first video data from a video cam
era of the first terminal, transmitting the first video data
to the second terminal for display on a screen of the
second terminal, receiving second video data generated
from a video camera of the second terminal, and display
ing the second video data on a screen of the first termi
nal;

generate third video data at the first terminal from at least
one source from the plurality of alternate sources other
than said video camera of the first terminal;

receive input associated with a selection of one or any
combination of the plurality of sources at the first termi
nal; and

in response to the input associated with the selection,
enable transmission of, in addition to the first video data,

the third video data generated at the first terminal to the
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4. The one or more computer-readable storage memory of
claim 1, wherein the first terminal is a set-top box for con
nection to a television set.

5. The one or more computer-readable storage memory of
claim 1, wherein the processor-executable instructions to
generate the third video data are further configured to:
receive an auxiliary video signal via an auxiliary input of
the first terminal for connection to an external video

playback device; and
operate a signal processing apparatus of the first user ter
minal to process the auxiliary video signal for transmis
sion over the packet-based communication network,
wherein the first user terminal comprises:
a television set; or

a set-top box for connection to the television set.
6. The one or more computer-readable storage memory of
claim 1 wherein the processor-executable instructions are
further configured to transmit the third video data over said
channel together with the first video data for simultaneous
display on the screen of the second terminal.
7. The one or more computer-readable storage memory of
claim 1 wherein the processor-executable instructions are
further configured to transmit the third video data over said
channel in place of the first video data for display on the
screen of the second terminal instead of the first video data.

8. One or more computer-readable storage memory com
prising processor-executable instructions which, responsive
to execution by at least one processor, are configured to:
begin a live, face-to-face video call over a bidirectional
video channel between a first terminal and a second

terminal in a packet-based communication network by:
generating first video data from a video camera associ
ated with the first terminal, wherein the first terminal

is configured to be connected to a plurality of alternate
Sources;

transmitting the first video data to the second terminal
for display on a screen of the second terminal;
receiving second video data generated from a video
camera of the second terminal; and

displaying the second video data on a screen of the first
terminal;

generate third video data at the first terminal from at least
one source from the plurality of alternate sources other
than said video camera of the first terminal;

receive input associated with a selection of one or any
combination of the plurality of sources at the first termi
nal; and

in response to the input associated with the selection,
enable transmission of, in addition to the first video data,

second terminal over said established channel of the

the third video data generated at the first terminal to the

packet-based communication network for display on the

packet-based communication network for display on the

Screen of the second terminal.

2. The one or more computer-readable storage memory
according to claim 1, wherein the processor-executable
instructions to generate the third video data are further con
figured to:
receive a broadcast television signal using a television
receiver of the first terminal receiver; and

operate a signal processing apparatus of the first terminal to
process the received television signal for transmission
over the packet-based communication network.
3. The one or more computer-readable storage memory of
claim 1, wherein the first terminal is a television set.

second terminal over said established channel of the
Screen of the second terminal.

9. The one or more computer-readable storage memory
according to claim 8, wherein the processor-executable
instructions to generate the third video data are further con
figured to:
receive a broadcast television signal using a television
receiver of the first terminal receiver; and

operate a signal processing apparatus of the first terminal to
process the received television signal for transmission
over the packet-based communication network.
10. The one or more computer-readable storage memory of
claim 8, wherein the first terminal is a television set.
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11. The one or more computer-readable storage memory of
claim 8, wherein the first terminal is a set-top box for con
nection to a television set.

12. The one or more computer-readable storage memory of
claim 8, wherein the processor-executable instructions to
generate the third video data are further configured to:
receive an auxiliary video signal via an auxiliary input of
the first terminal for connection to an external video

playback device; and
operate a signal processing apparatus of the first user ter
minal to process the auxiliary video signal for transmis
sion over the packet-based communication network,
wherein the first user terminal comprises:
a television set; or

a set-top box for connection to the television set.
13. The one or more computer-readable storage memory of
claim 8 wherein the processor-executable instructions are
further configured to transmit the third video data over said
channel together with the first video data for simultaneous
display on the screen of the second terminal.
14. The one or more computer-readable storage memory of
claim 8 wherein the processor-executable instructions are
further configured to transmit the third video data over said
channel in place of the first video data for display on the
screen of the second terminal instead of the first video data.

15. A computer-implemented method comprising:
beginning a live, face-to-face video call overabidirectional
Video channel between a first terminal and a second

terminal in a packet-based communication network by:
generating first video data from a video camera associ
ated with the first terminal, wherein the first terminal

is configured to be connected to a plurality of alternate
Sources;

transmitting the first video data to the second terminal
for display on a screen of the second terminal;
receiving second video data generated from a video
camera of the second terminal; and

displaying the second video data on a screen of the first
terminal;

Nov. 28, 2013

generating third video data at the first terminal from at least
one source from the plurality of alternate sources other
than said video camera of the first terminal;

receiving input associated with a selection of one or any
combination of the plurality of sources at the first termi
nal; and

in response to the input associated with the selection,
enabling transmission of in addition to the first video
data, the third video data generated at the first terminal to

the second terminal over said established channel of the

packet-based communication network for display on the
Screen of the second terminal.

16. The computer-implemented method of claim 15,
wherein generating the third video data are further comprises:
receiving a broadcast television signal using a television
receiver of the first terminal receiver; and
operating a signal processing apparatus of the first terminal
to process the received television signal for transmission
over the packet-based communication network.
17. The computer-implemented method of claim 15,
wherein the first terminal is a television set.

18. The computer-implemented method of claim 15,
wherein generating the third video data further comprises:
receiving an auxiliary video signal via an auxiliary input of
the first terminal for connection to an external video

playback device; and
operating a signal processing apparatus of the first user
terminal to process the auxiliary video signal for trans
mission over the packet-based communication network,
wherein the first user terminal comprises:
a television set; or
a set-top box for connection to the television set.
19. The computer-implemented method of claim 15 further
comprising transmitting the third video data over said channel
together with the first video data for simultaneous display on
the screen of the second terminal.

20. The computer-implemented method of claim 15 further
comprising transmitting the third video data over said channel
in place of the first video data for display on the screen of the
second terminal instead of the first video data.
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