





Using artificial intelligence to make interactive tv more usable by people with special needs

J: Computer ...morning!

IntegraTV-4all: Good morning. What can | do for you?

J: I'd like to know at what time the alarm is set to ring.
IntegraTV-4all: The alarm is programmed for eight in the morning.
J: I want to change the time.

IntegraTV-4all: Tell me to what new time you wish to program it.
J: To a quarter past nine.

IntegraTV-4all: The alarm has been set to a quarter past nine in the morning.
J: Good, thank you very much.

IntegraTV-4all: So long.

J: So long.

The program that generates the interventions of IntegraTV-4all in answer to
J's queries handles the dialogue as the combination of discourse threads. At any
given time during the interaction, only one of these threads is developed. Threads’
main features are, among others, their unique purpose (or intention, as stated by
Grice [1975]), their state, their context space and their commitment (see below). All
this information belongs to the common ground and is shared between user and
system (the speakers). It is necessary to assure a certain level of accuracy for the
shared conjectures held in the common ground and this is obtained through the
thread commitment, whose basis is, again, found in the theories of the common
ground and the joint action. It may happen that certain events during the thread
development affect the commitment (weakening or reinforcing it); if the commit-
ment falls too low, the system tries reinforcing it, thus assuring the progress of the
interaction.

The order in which the threads are developed is not fixed, but dynamically
arranged by both speakers during the interaction. However, for a thread to be deve-
loped, both participants in the interaction have to be focusing on that thread.
Hence, in the frame of Grosz and Sidner’s theory [1986], an attentional structure is
needed to keep track of speakers’ focus and thread development. The reinforce-
ment processes, sometimes carried out by the system, by avoiding focus losses and
speeding up the interaction, also affect the attentional state. A first version of this
approach has been tested in a virtual assistant for e-commerce during the ADVICE
European project [Garcia-Serrano, 2004], and an enhanced version was implemen-
ted within the VIP-Advisor Project, concerning an assistant for risk management
[Hernandez, 2004].

Any user-intervention is formed by one or more communicative acts. When
the user utters her intervention, she could be aimed to develop an existing thread
or to introduce a new one (initiative). During the interaction analysis, every utteran-
ce found is translated into actions (communicative acts). The interaction is segmen-
ted into independent sequences and these ones are segmented into exchanges. (An
example of segmentation is shown in Figure 7.) Then, a set of threads, with their
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ordered sets of actions, is identified. The thread model considers the dialogue as a
combined activity in which the speakers introduce and share goals that are develo-
ped during the interaction. For that, both participants advance in the dialogue
according to certain rules (such as, for example, that after a question it is possible
and probable that an answer appears). The set of possible steps (interventions), in
any given moment, -is different, based on the state in which the development of a
specific goal (formalized by means of a thread) is. This form of managing the deve-
lopment of each thread takes the name of dialogue games, and can be carried out,
for example, using nondeterministic finite-states automata. The system considers
a series of possible states and the possible transitions among them that can be
made during the conversation. Transitions among states can be caused as much by
the dialogue manager as by the interventions of the user. More precisely, it is the
analysis of a communicative act that makes an automaton evolve towards another
state.

System 1

Good morning.

<greeting (closed)>

What can I do foryou ?
<authorize (start, task)>

Ask for new order  User1
I'd like to know at what time the alarm is set to
Ask for time ring.

<request (data,value,alarm,null) >

S2

The alarm is programmed for eight in the
morning .

<inform(data,value,alarm, 08:00) >

U2
Iwant to change the time .
<command (set,value,alarm) >

S3
Tell me to what new time you wish to program
it

Base dialogue Get new time
<request (data,value,alarm,null) >

Change time

U3
To a quarter past nine .
<inform (data,value, time,09:15) >

S4

The alarm has been set to a quarter past nine
in the morning .
<inform(data,value,alarm,
09:15) >

U4

Good,

<appreciate (closed) >
thank you very much .
<thank (closed) >

S5
So long.
<salutation (open)>

us
So long.
<salutation (closed)>
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With this model it is possible to maintain different threads open during a
conversation. Each thread is introduced to reach a different goal. These threads are
organized hierarchically, being the goal of the base thread the development of the
very conversation between the IntegraTV-4all system and the user.

The IntegraTV-4all project applied advanced artificial-intelligence techni-
ques, such as natural-language processing, to achieve adapted services of leisure
and information through the television system, primarily in especially accessible
hotels. These services are characterized by advanced visual and speech interfaces
to facilitate the stay to guests with sensorial disabilities.

These services can contribute to facilitate the personal autonomy and the
social integration of groups such as, above all, people with some sensorial impair-
ment. Potentially, nevertheless, the results of the project could also be useful for
people with some physical or psychic impairment as well as for the elderly.
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