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ABSTRACT

We examine a number of ways to allow interaction among
users, in a social manner, through the use of interactive TV
(iTV). We describe how we have integrated social network-
ing into our own prototype iTV system, as well as examining
a number of possible extensions to this. We also discuss a
number of issues arising from the use of social interaction in
an iTV device.

Categories and Subject Descriptors

H.5.0 [Information Interfaces and Presentation|: Gen-
eral; K.4 [Computers and Society]: General

General Terms

Design, Theory, Human Factors

1. INTRODUCTION

Recently the emergence of Web 2.0 has seen a huge in-
crease in the amount of social networking on the web, through
sites such as FaceBook, MySpace, Flickr, Digg, Twitter, etc.
becoming increasingly popular. Yet this has happened in-
dependently of that other great communications device in
our homes, the TV, which provides a new realm in which to
explore the use of social networking

In an interactive TV (iTV) there is huge scope for in-
corporating interactive technologies that allow a high level
of communication among users. In the area of computer
games we see how they often make use of many of these com-
munication devices in order to immerse the player into the
content. Popular games provide the facility to play online
and interact with friends, even allowing highly collaborative
scenarios, where users form teams in order to accomplish a
unified goal — in this case the users’ main focus in on the
game they are playing, and a highly collaborative environ-
ment is often needed in this situation in order to facilitate
the users carrying out their roles within the game. However
the “lean-back” TV watching environment is quite different.
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In a user study conducted by [3], they found that in allowing
audio communication between groups watching TV, some
groups found that the “social demands of holding up their
end of conversation, or just relating to other people, was the
last thing they wanted”, while others were “concerned that
having others on the line would interrupt and disrupt their
viewing”. [5] describes a set of design principles, that are
grouped into designing for usability and supporting sociabil-
ity, so although there may be many ways in which to develop
the sociability of a system by introducing new technologies,
we must also bear in mind that the system usability must
also be considered. In the case of TV, the usability is all
about viewing content. With this in mind, we have concen-
trated on providing an effective and useful social interaction
without the need for extra devices or equipment — providing
straightforward and effective social interaction with the use
of a simple remote control.

In this paper we describe a number of methods for social
interaction that are suitable for an iTV device, and we de-
scribe how we have integrated these into our own prototype
iTV system. We also describe a number of extensions that
may be be possible to allow even further social interaction,
as well as discussing potential issues such as privacy that are
important in any social networking system.

2. BUDDY AWARENESS

An essential way of integrating elements of social network-
ing into the iTV domain (that is well suited to a lean-back
type of interactivity) is to do so in such a way that will re-
quire minimal effort from the user. One simple concept that
allows this is the idea of “buddy awareness”, where a user
can somehow be aware of which of their buddies are online
and what they are watching.

The way in which we have integrated this into our proto-
type iTV system allows a user to press a dedicated “Buddy”
button (while watching TV), which displays a semi-transparent
panel on the side of the screen, displaying the viewer’s bud-
dies who are watching the same channel. This panel is auto-
matically updated as their buddies change to this channel,
or switch to a different one. This provides the user with a
simple and effective presence alert [1]. This gives the user
the sense of watching TV in communion with other people.
Pressing the same button one more time will show a list of
all the user’s buddies, displaying what they are watching, or
showing that they are offline. Firstly this can be a good way
of seeing what is the most popular channel to watch, and if
the viewer is looking for something to watch, they might de-
cide to watch the channel that their buddies are interested



in.

One way in which this can be extended is to give details of
the number of buddies that are watching certain programs
in the Electronic Program Guide (EPG), this can give the
user a sense of what is the most popular channel among their
buddies (or among the entire population of online users) and
so they might be interested in joining in.

3. SENDING NOTIFICATIONS

Another useful feature for an iTV device is the ability to
interact with one’s buddies, which can be seen as taking a
step further than presence awareness, so that not only do
we want to see what our buddies are watching, we also want
to interact with them. The way in which we integrated this
facility into our system is by allowing a user to send their
buddies a notification of a program that is currently being
shown, so not only can the user be aware of their buddies
and what they are watching, but they can also send them
notifications, which might be recommendations to watch a
program. The way our system provides this functionality
is through the same buddy panel as previously discussed.
As well as being able to see the channels that their buddies
are watching, by simply selecting a buddy the option to
notify this buddy appears, and by pressing the “OK” button
a notification is instantly sent to this user. This notification
will appear as a discreet message on the buddy’s screen:
whereby the buddy can choose to switch channels, record
the recommended program, or ignoring the message and it
disappears after a short period.

4. SENDING AND SHARING VIDEO

The use of networked iTV devices which have their own
storage space in order to record TV content and also have
the potential to connect several users together, makes for a
useful platform for sending messages as we have already dis-
cussed. However, there is also the potential to send TV con-
tent itself. For example, if a user has missed their favourite
show, and forgotten to record it, and one of their buddies
has recorded this show, then there is the potential for the
user to request this content from their buddy. There is also
the potential for streaming the content directly from their
buddy’s iTV device.

With the integration of certain content-based multime-
dia technologies, such as those described in [4] an iTV can
automatically divide a recorded program into a shots and
scenes, as well as dividing up news broadcasts into individ-
ual news stories and for sports broadcasts identifying im-
portant events or highlights. Because an iTV system can
automatically identify these events and “break-up” a video
into meaningful smaller units, this makes it very easy for the
user to send only these smaller units of video. For example a
user can send their buddy an exciting goal from last night’s
soccer match, or they can send them a news story from this
morning’s news.

The ability to send smaller units of video is also possi-
ble without the integration of content-based technologies —
by allowing the user to manually mark the start and end
of the video that they wish to send, although this is more
troublesome for the user to create.

S. SUBSCRIBING TO VIDEO

In addition to the increase in collaborative user interac-
tivity synonymous with Web 2.0, there has also been an in-
crease in the use of synchronisation feeds such as RSS feeds,
which can provide a summary of the most recently updated
content. The use of these feeds is not only limited to text,
and with the increase in popularity of handheld devices we
have seen the emergence of “podcasts”, which send audio
(and video) content to a list of subscribers. In subscribing
to different users a new social network is created, allowing
the potential for users to find and interact with new peo-
ple with similar tastes. This is something that is possible
with YouTube, where users can “subscribe” to other user’s
content. However a considerable amount of work would be
necessary in order to provide an appropriate user interface
for an iTV, in order to allow simple navigation with the use
of a remote control device.

6. RECOMMENDATION

One of the major uses of social networking on an iTV
is that it allows additional content to be recommended to
users, which may happen in a number of ways:

6.1 Manual Buddy Recommendations

The live notification interaction that we described in Sec-
tion 3 is a type of recommendation where a user can rec-
ommend live content to their buddies to watch. A simple
extension to this is to also allow recommendations of up-
coming shows: when browsing the EPG a user can send
recommendations to their buddies about shows yet to be
broadcast and these recommendations will appear in a rec-
ommendation section on the buddy’s iTV.

6.2 Automatic Buddy Recommendations
Although it is possible for a system to automatically rec-

ommend programs based on what users have previously watched,

another way is to also utilise the social network created
among users by providing recommendations to users based
on what their buddies are watching. The reasoning here is
that if a large number of the user’s buddies like a show, there
is a chance that that user will want to watch it also. This
can be achieved by using a collaborative filtering approach
[2] in order to recommend new content to user, based on
what they and their buddies have watched previously.

6.3 Virtual Neighbours

An additional way of recommending content to a user,
without taking into account the manually created social net-
work between buddies, is to instead automatically create a
link between similar users based on their viewing prefer-
ences. This approach can build for each user a list of virtual
“neighbours”, who watch similar content. Again this can
use a collaborative filtering approach to automatically rec-
ommend content to users, however by showing these virtual
neighbours to each user it can provide an additional social
network with which to interact, and not only gives users
a way of discovering relevant TV content, but also a way
of discovering new buddies who have similar viewing habits
to themselves. This type of virtual “neighbours” have been
created in music recommender systems such as last.fm ! in
order to discover new music, and a similar approach could
be applied to TV content.

Thttp:/ /www.last.fm



7. PRIVACY

In any system where there is potential to share sensitive
information, consideration must be given to allowing the
user to control their privacy, otherwise there is the chance
that they will not want to use the system at all. In order to
do this, in our iTV system, we introduced two simple ways
for the user to control their privacy. Firstly by allowing
the user to turn on and off their online status the user can
choose not to share what they are watching with the iTV
community. Also by allowing the user to turn on and off
their notification status the user can control whether they
wish to receive notifications or not. This facility can be
useful in allowing a user to watch TV content without being
interrupted by notifications from other users.

8. MULTI-USER

Due to the social nature of TV watching, in many house-
holds there may be multiple users watching TV together,
and so taking this into account can be important, not only
from a social interaction point of view, but also from a con-
tent recommendation point of view.

Due to the social nature of watching TV, it is not neces-
sarily suitable to treat the interaction between buddies on
an iTV device similar to an instant messenger (IM) appli-
cation that is commonly used on desktop computers which
are generally used by one person at a time. When watch-
ing TV with a number of friends, it may not be appropriate
to receive messages and notifications for one particular indi-
vidual in that group. Likewise, in terms of recommendation,
the TV shows that are recommended for one particular user
may not be suitable for all the people that are watching the
TV at that particular moment.

8.1 Notification

Ideally the iTV device could cater for groups of users, as
well as individual users. One approach would be that each of
the individual users appear offline, being replaced by a user
group. Another approach would allow each of the viewers
to remain online, however, an additional icon or information
would be displayed beside each user to show that they are
watching with a group of users.

8.2 Recommendation

In dealing with the automatic generation of recommenda-
tions from the system, when watching TV as part of a group,
the recommendations should no longer be given to the indi-
viduals, as certain recommendations may not be suitable for
all the individual viewers — for instance if a family is watch-
ing TV, the recommendations that the parents may receive
may not be suitable for the children to watch. Therefore, in
order to recommend content properly the system would have
to know who is watching the TV and have different profiles
for each variation — allowing different recommendations to
be provided if the whole family is watching, rather than just
the children for example.

8.3 Identifying Users

One of the main problems in catering for multiple users
watching simultaneously is in identifying each of the individ-
ual viewers. One simple way of doing this is by providing
a login system where each of the viewers login as they be-
gin to view and logout as they leave, however this would be
extremely cumbersome for the viewers. Ideally the system

could automatically identify the users who are present, with-
out the need for any manual input, which is likely to become
bothersome. Although identifying viewers in a reliable and
robust way may be a difficult task in itself. One possible
way of doing this is to do the identification based on the
presence of a bluetooth device, such as a mobile phone for
instance, and this would take care of automatically logging
in and out of the system. One other possible solution would
be to use a face recognition approach, although this may
be somewhat less robust, and also would require a camera
(built into the iTV) which of course would not require the
sending of information to other users or to a centralised lo-
cation, however it is possible that some users may be wary
of using a system that uses a camera in such a way.

9. CONCLUSIONS

In this paper we have explained the usefulness of social
networking to an iTV and we described how we have in-
tegrated some of this into our own prototype system. We
have also described a number of possible extensions and fu-
ture work that can be applied to this area. We believe that
their is a lot of scope for developing iTV systems with so-
cial networking elements, however the real challenge is in
integrating these elements in such a way that they are of
benefit to the users and can easily be controlled by the user,
through simple and straight-forward interactions.
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