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urrent computer technol-
ogy offers severely physi- -
cally impaired nonspeak-
ing people the potential to
communicate

T

¢ speech synthesizer. There are sev-
eral commercially available devices
of this type. There remains, how-
ever, a serious problem of commu-
nication rate, even using the help
afforded by existing systems. Given
the general physical dysfunction
which usually accompanies loss of
speaking ability, most nonspeakers
have great difficulty in making |
quick activations of an'y sort of [
input device to the computer sys-
tem. With current systems, users
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by using a °
microcomputer or dedi- ;
cated microprocessor to control a

can typically only attain rates of less g

than 15 words per minute, and
many are considerably slower than
this. This rate makes it possible, for
instance, to write a letter, but it is
substantially slower than that
needed for taking a full part in con-
versations that normally proceed at
150-200 words per minute [15].
Communicating with a substan-
tial degree of effort at less than 15
words per minute allows for mes-
sage passing. Particularly with lis-
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teners outside the person’s close -
circle, however, it is extremely diffi- “
cult to accomplish such vital con- 2
versational purposes as projecting
one’s personality, acquiring a feel-
ing of belonging, creating and
changing others’ perceptions of the
speaker, and influencing and con-
troling others’ behavior. These *
goals are central to human commu-
nication, and may be the only pur-
pose of some conversations. The
problem for a nonspeaker is that
this type of communication is cru-
cially dependent on timely inter-
vention into the conversation, and
on the richness and detail of what is
said. When a tremendous effort
and a great deal of time are re-
quired to create even a short mes-
sage, this kind of social interaction
is extremely difficult.

Research in human communica-
tion has demonstrated the negative
effects of silence [32] and of slow
communication rate [38] on the lis-
tener’s attitude to a speaker. Even
with speakers whose physical dis-
ability is an obvious cause of slow
communication rate, studies have
demonstrated serious interactional
difficulties. One study has found
that below three words per minute,
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listeners find such communication

to be intolerable [16]. Other re-
search has demonstrated that, with
conversational pairs of communica-
tion aid users and natural speakers,
the natural speakers tend to domi-
nate the conversation [14, 27, 28].
Although there is a wide individual
variability in the communicational
skills of nonspeakers, research
findings give weight to the plentiful
anecdotal evidence of misattribu-
tion which nonspeakers encounter.
They can experience being treated
as having low intelligence, spoken
to as if they were deaf, or perhaps
worse, treated as if they were not
even present [13, 29].

This article describes a prototype
augmentative communication sys-
tem designed to create opportuni-
ties for a nonspeaking person to
take part in the kind of conversa-
tional encounters where an almost
normal communication rate and
fluency are essential for success.
The intention of the design is to
minimize the effort needed to cre-
ate and output appropriate utter-
ances.

Applications of Conversation

Analysis and Dialogue Design

A prototype communication system
has been developed which incorpo-
rates principles from conversation
analysis and dialogue design, and
uses a model of typical conversa-
tional patterns to predict the next
conversational act the user may
want. It provides the user with what
can be described as increased con-
versational momentum, that is, a
small effort can initiate relatively
long conversational moves. The
conversational momentum is pro-
duced by this prediction facility,
and by an emphasis on performing
speech acts. Rather than the user
selecting words or specific sen-
tences, the system works by offer-
ing the user entire speech acts as
basic units for selection. When pre-
dicting the next conversational
move and when selecting an utter-
ance to accomplish a speech act for
the user, the system operates with
partial autonomy, but within ac-

ceptable guidelines. One guideline
is the set of social rules governing
conversational interaction. Another
is that all the text available is cre-
ated by the individual user, in his or
her own time, for outputting when
needed on future occasions.

Research into conversation and
human/computer dialogue design
normally assumes that participants
in the interaction have knowledge
about what the other participants
are saying.

If the computer system’s role in
the interaction is to augment the
communication of one of the
speakers, however, the situation is
quite different. Here the system is a
tool being used by one of the
human participants. The computer
system in this circumstance will only
have information about one half of
the dialogue: the user’s utterances
thus far. In practice, however, it has
been found that this is usually suffi-
cient to provide significant help to
the user. Most conversational inter-
action has a symmetry and this
means that the models representing
each participant’s conversation will
have similar structures. Also, such
an augmentative system is under
the general guidance of the user,
and is not required to produce the
entire conversation autonomously.

Even with the above caveat, how-
ever, the prototype described in
this article embodies techniques
which are of general interest in the
field of dialogue design. A tool such
as this for generating conversa-
tional output in a semiautonomous
way may also be used in exploring a
range of human/computer interac-
tion issues.

Predicting Conversational
Moves

The prototype communication sys-
tem attempts to predict a speaker’s
next utterance. At first considera-
tion, it may seem that predicting
conversational acts is not possible.
Language is infinitely creative and
variable. In fact, Langendoen and
Postal argue in their “natural lan-
guage vastness theorem” that the
collection of sentences in any lan-

guage is so large that it cannot be
described by any number, finite or
transfinite [24].

Speech does seem to be infinitely
variable. It does not follow, how-
ever, that it is totally unpredictable.
The examples used in traditional
linguistics usually are artificially
constructed sentences and are nor-
mally considered in isolation. This
approach may be appropriate
where the goal is to generate and
pass judgment on individual sen-
tences. Stubbs, however, has com-
mented that “Chomskian linguistics
has often over emphasized the cre-
ativity of everyday language. In
practice, a significant percentage of
conversational language is highly
routinized into prefabricated utter-
ances” [41). Fillmore states this
more strongly: “an enormous
amount of natural language is for-
mulaic, automatic, and rehearsed,
rather than propositional, creative,
or freely generated” [19].

If a complete conversation is
considered, at the most simple ab-
stract level it can be said to have
three components, in the following
order:

(1) Opening the conversation

(2) Conducting topic discussion,
and

(3) Closing the conversation

Opening the Conversation

The process of opening a conversa-
tion has the following possible ele-
ments, in the order given below [see
25, 35]:

. Bid for attention

. Verbal salute
Identification

. Personal inquiry, and

. Smalltalk

Dan o

Cconducting Topic Discussion

Although topic discussion contains
some predictable sequences and
routines, it has a much less obvious
structure than the opening and
closing sections of a conversation.
Research in discourse analysis has
only just begun to map out the wide
and varied area of topic discussion
[20, 21, 26]. It may be possible,
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however, to take Stubbs’s and Fill-
more’s view about the amount of
nonoriginal material included in
everyday conversation as a starting
point and to conclude that what can
be predicted about topic discussion
is that it is often repetitive.

Closing the Conversation
Just as in opening a conversation
we employ a predictable routine;
we also tend to follow a set proce-
dure to close the conversation. As
Schegloff and Sacks state it, a con-
versation “does not simply end, but
is brought to a close” [37].

The basic elements, in order, of
closing a conversation are [see 23,
25, 26]:

a. Transition signals

b. Exchange of phatic remarks,
and

c. Exchange of farewells

A Conversation Model
With these features as guides, a
model of conversation has been
designed which is simple enough to
account for a wide range of dia-
logues, yet contains enough detail
to offer the possibility of generating
satisfying and effective conversa-
tion through predicted sequences.
The formalism used for the
model is an augmented transition
network (ATN) [47, 30, 34]. The
states in the network represent
stages the conversation can reach.
The transitions between the states
occur when a particular event hap-
pens, usually the production of
appropriate speech acts. The
model, although thus far fully real-
ized in only the opening and closing
stages of a conversation, does at-
tempt to picture an entire conversa-
tion, and not just one portion of it.
It also allows for several types of
conversation. It accounts for the
conversational output of one par-
ticipant only, but the same model
can be used to describe the output
of any of the participants in a con-
versation, with the models interact-
ing by moving together in parallel
through the conversational en-
counter.
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A diagram of the model is shown
in Figure 1. The states of the net-
work represent stages in the con-
versation which are reached by se-
quences of events. Following the
ATN formalism, an arc in the net-
work can represent a simple event
or a subnetwork of events. Travers-
ing an arc is accomplished either by
the occurrence of the given event
(normally the production of the rel-
evant speech act), or by jumping to
the subnetwork indicated and re-
turning when that subnetwork has
been traversed. In this version all
states are considered as candidates
for ‘final’ states, which allows maxi-
mum flexibility in representing
conversations.

From the start state, the conver-
sation can move on by means of a
bid for attention, a verbal salute, or
a response to another’s personal
inquiry. If the first act is an atten-
tion bid, the conversation only
moves on if the bid is successful.
The verbal salute may be followed
by a personal inquiry, some
smalltalk, or the speaker may move
straight into a topic introduction. It
should be noted that from any state
there is the option of using filler
remarks, which maintain the speak-
er’s participation in the conversa-
tion but do not move it on to a fur-
ther stage.

Providing Additional
Conversational Momentum
In addition to a prediction facility,
another way to increase the speak-
er’s conversational momentum is to
continually provide the opportu-
nity to output entire speech acts
with one keystroke. The identifica-
tion of a speech act as a unit of dis-
course is generally regarded as hav-
ing begun with Austin’s exploration
of utterances which in themselves
constituted an action [4]. A phrase
such as ‘I hereby pronounce you
husband and wife’ cannot be inter-
preted in terms of its truth or false-
ness. Instead it is one of a class of
utterances which, being said, have
the power to alter the social envi-
ronment.

An entire tradition of dialogue

analysis has grown from these be-
ginnings, and even though there
are unresolved issues within the
field, some of its insights could
apply to future developments of
augmentative communication sys-
tems. Thus, as augmentative com-
munication systems incorporate
more complex information, contri-
butions such as Searle’s work on fe-
licity conditions and indirect speech
acts [39], Grices’s work on implica-
ture [17, 18], Sperber and Wilson
on relevance [40], and Cohen, Per-
rault and Allen on plan recognition
[1, 11, 33], may be usefully applied
to them.

The prototype described here
makes use of the initial observation
that most things people say to each
other are intended to affect the re-
lationship between speaker and lis-
tener, rather than being just ‘mes-
sages’ passed between people. It is
based on the importance of speech
as a vehicle simply of participating
in a satisfying way in social encoun-
ters. It is also recognized that there
tends to be a social purpose under-
lying even the transfer of objective
information. These include being
helpful, appearing intelligent, or
asserting one’s own views and prej-
udices on the subject. The implica-
tion for an augmentative communi-
cation system is that it would be
very economical of effort, and
more likely to help in making real
conversation, if one of the system’s
basic units was the speech act, and if
appropriate speech acts could be
made easily available to the user.

The vast possibilities of natural
language mean that, even at the
speech act level, there are a great
many possibilities, each with many
different modes of expression. The
set of speech acts concerned with
greeting and departing rituals tend
to be fairly predictable with the
same individual. On the other
hand, the speech acts appropriate
to topic discussion are potentially a
very large class, and do not always
appear in the same predictable se-
quences. The ATN model we are
using handles this uncertainty at
present by employing a subnetwork
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Figure 1. The role of one participant in a conversation modeled with an augmented transition network
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Figure 2. CHAT control screen for opening and closing a conversation
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for topic discussion which has a
very general structure, and no pre-
dictive abilities.

A number of approaches are
being taken to introduce more
structure into the topic discussion
stage of this model of a conversa-
tion. It may be possible to predict a
set of speech acts that will be partic-
ularly appropriate for the given sit-
uation. A close study has been un-
dertaken of related research done
on natural language interfaces to
databases [44, 45], linguistic work
on the sequentiality of speech acts
in naturally occurring conversation
[22], and the use of scripts for en-
capsulating stereotypical social pat-
terns [36].

Also being explored is the possi-
bility of helping a user to include
reusable conversational texts easily
in a conversation. For example, a
significant portion of conversa-
tional output is devoted to narra-
tives. These are often repeated
more or less verbatim with differ-
ent people, and include material
such as recent family news, favorite
jokes, the procedure for locking the
wheelchair, how the vacation went,
and so on.

An important and reasonably
small class of speech acts used in
topic discussion is the set of utter-
ances used to give feedback to an-
other speaker. It is an oversimplifi-
cation to view conversation as a
sequence of turn-taking of speak-
ing and listening, as conversation
tends to falter without active partic-
ipation by the listener. A conversa-
tion is thus an event that is created
simultaneously by all the partici-
pants. The speaker needs to moni-
tor continuously whether and how
the intended meaning is being per-
ceived. The listener needs to con-
vey reactions to what the speaker is
saying, or signal a wish to take a
speaking turn, while not unduly
interrupting the other speaker’s
flow [7].

Prototype Discourse
Management System
A prototype communication sys-
tem, called Conversation Helped by
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Automatic Talk (CHAT), has been
developed, which embodies much
of the conversation model de-
scribed, and incorporates a number
of the principles we have just dis-
cussed. The intention of the design
is to have the system automate as
much of the conversational process
as is feasible, and in this way reduce
the keystrokes necessary to operate
it, substantially increasing the rate
of conversational participation that
is possible by a nonspeaking per-
son.

The CHAT system was written in
Pascal. It produces satisfactory real-
time performance with no process-
ing delays. The hardware platform
is a laptop PC, with a text-to-speech
synthesizer. This configuration is
widely available at a reasonable
cost.

CHAT potentially gives a non-
speaking person the same type of
adjustable control as a walking stick
gives someone having difficulty
with walking. The stick can bear as
much, or as little, of the user’s

weight as necessary, depending on

the user’s situation. The CHAT
user can choose to have the system
say something just by a command
that amounts to instructing it to
“Say something sensible here.” This
can be accomplished with a single
keystroke (or equivalent action on a
severely impaired user’s special
switch). More precise control over
the output can be exercised, with a
concomitant increase in selection
effort, up to the final option of cre-
ating a unique message.

The CHAT prototype’s predic-
tive ability is thus far employed only
in the opening and closing stages of
a conversation, and in the set of
feedback remarks that are pre-
sented in the topic discussion
phase. The opening and closing
stages of a conversation are largely
ritualized encounters and thus
amenable to implementation with
the version of the ATN model we
have described. The set of feedback
remarks necessary to cover a large
number of discourse situations is
not large. As stated previously, fur-
ther research is being undertaken

to discover methods of applying
predictive techniques to other parts
of the topic discussion phase of a
conversation,

The CHAT prototype operates
by consulting its model of a conver-
sation, and offering the user pre-
dictions about the next conversa-
tional move. These are specified in
terms of speech acts, not specific
utterances. Since CHAT operates at
the level of a speech act, and not a
specific utterance, it is able to auto-
matically provide a variation in out-
put, simulating what unimpeded
speakers do to avoid clumsy repeti-
tion. The user can opt for CHAT’s
predicted speech act, or direct it to
output another type of speech act.
Where CHAT is unable to help, the
user always has the option to create
unique text (at, of course, a much
slower rate).

Another feature that helps to
encourage natural conversation is
mood specification: the user can
specify a mood, then all subsequent
utterances from CHAT reflect that
mood. For instance, the user may
begin in a polite mood, but be an-
gered by something the other per-
son says to them. The angry mood
can then be easily set, and the
phrases that are output will be in an
angry form, in addition to being
appropriate for the current stage
and conversational move. An infor-
mal mood can be used for close
friends.

A stored list of the names of
known people is held, which allows
the automatic insertion of the con-
versation partner’s name at appro-
priate points in the utterances. This
list can include information on the
mood setting wanted for particular
individuals, so that, for instance, a
close friend would always be
greeted in an informal manner.
Other mood choices might be hu-
morous, sad, sarcastic, playful, or
whatever suits the user. The struc-
ture of the CHAT system means
that all that is required is for a list of
phrases in each of the mood choices
to be stored in the CHAT system
for all of the conversational possi-
bilities.
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Flgure 3. CHAT discussion stage control screen
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the personal stamp of the user, and
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to changing needs and preferences.
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when a speech act is automatically
selected during a conversation.
Through this procedure, all the
possible choices will reflect the per-
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The control screen for helping the
user navigate through the opening
and closing stages of a conversation
is shown in Figure 2. The user is on?”, and output it. The prediction keys G, R, §, W, F the user can di-
speaking to a conversational part- window has now moved on to pre- rect the system to speak a greeting,
ner called Steve, and has just given  dict that a response to a greeting give a response to the greeting,
Steve a Polite Greeting, by pressing from the other person will be make asmalltalk remark, and so on,
Key 1 (Say it) with the prediction wanted next. rather than use the speech act pre-
window over Greeting. The system The system offers a total of dicted. Also the last phrase can be
has selected the Greeting “Hi, twelve choices for the next action. repeated, or the mood of subse-
Steve. How have you been getting Thus, for example, by pressing quent utterances can be altered.

Filgure 4. CHAT words per minute rates when a range of delays In keying time is
introduced
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Filler Remarks

The CHAT system allows the user
to at any point output a filler re-
mark. Filler remarks are innocu-
ous, multi-purpose  utterances
whose primary function is to con-
vey the speaker’s bid to maintain a
place in the interaction, without
conveying any substantive mean-
ing.

Filler remarks are stored and
output in the same way as any of
the other phrases. The stage of the
conversation will determine the
appropriate list of possible fillers,
and a constrained random choice is
made from this list. Fillers at the
greetings stage will include phrases
such as “Good to see you”, as well as
more generic utterances, such as
“So . ..”. Similar rules will apply to
other stages. Different moods also
require different fillers. The angry
mood setting will produce terse,
neutral filler remarks, for instance.

Feedback Remarks

Continuous feedback from the lis-
tener to the speaker is important in
creating the rapport necessary for
conversation. This feedback can, as
with fillers, merely denote contin-
ued attention. It can also convey
more information, such as agree-
ment, puzzlement, amusement,
shock, or other reactions.

A range of feedback remarks
have been included in CHAT,
which are available, in the Discus-
sion stage of the conversation, for
the equivalent of one keystroke.
Having only one keystroke per
speech act is particularly important
when giving feedback to another
speaker, since timing is important
for the remark to have its effect.
The feedback remarks were chosen
to cover as wide a range of situa-
tions as possible. The control screen
for the Discussion stage of conver-
sation is shown in Figure 3.

It must always be possible for a
user to create unique text, however
well a predictive system operates,
although this produces a significant
time penalty. There are input accel-
eration techniques that can assist
with this. When a user wishes to
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create a unique utterance in the
current CHAT prototype, he/she
presses key ‘U’ (from either control
screen) and assistance is offered by
the Predictive Adaptive Lexicon
(PAL) system, that was developed at
the University of Dundee. PAL is a
word prediction system based on
frequency and recency of word
usage. It typically saves 50% in key-
strokes needed to create unique
text [42].

Field Testing

The CHAT system described ear-
ler was implemented on an MS/
DOS machine and initially pilot-
tested with nonimpaired subjects
[2]. Four physically impaired non-
speaking people then used it on a
trial basis [3, 8, 9].

These tests were designed to de-
termine the feasibility of the CHAT
concept, and focused on the types
of conversation in which the
speaker can participate, employing
just openings, smalltalk, feedback
remarks, and closings. The results
were positive in terms of the three
factors which constitute the princi-
pal weak points of existing systems.
These are

(1) speed of communication,

(2) naturalness of the conversation
produced, and

(3) the ability to easily express
mood and individual personal-

ity.

Speed

The CHAT system was found to
provide a much faster method of
generating this type of conversa-
tional material than existing de-
vices. Naturally spoken conversa-
tion proceeds at 150-200 words
per minute, whereas Foulds re-
ported typical rates achieved by
communication device users of
below 15 words per minute [15].
Newer devices have since produced
a number of improvements, but
this estimation of achievable rates
still applies [2]. A simulation of the
effect of a range of physical disabil-
ity in controlling CHAT can be
made by using data from the pilot

study with nonimpaired subjects
and adding a nominal delay time
for each keystroke. The word rate
achievable with CHAT was calcu-
lated using this method at 12 to 85
words per minute, depending on
the degree of simulated disability.
The results are shown graphically
in Figure 4. The results from tests
of CHAT with four physically im-
paired nonspeakers, who achieved
respective average rates of 19, 28,
42 and 54 words per minute, con-
firmed these calculations.

Simulation of Natural Conversation
Because of their slowness in con-
trolling an input device, severely
physically impaired people with
currently available systems are un-
able to include in their communica-
tions the sort of noninformational
content that is common in unim-
peded speech. All of their effort is
needed to produce a short message
that conveys the information they
want to impart. CHAT allows the
user to produce socially bonding
speech acts which are crucially de-
pendent on quick and timely pro-
duction for their effect.

The user can also create and
modify phrases in CHAT, when
conversation is not occurring, so
CHAT can easily contain slang,
humorous turns of phrase, and cas-
ual phrases of the user’s own mak-
ing. The inclusion of the speaking
partner’s name, and the ready
availability of filler remarks, also
help to make the dialogue more
natural and interactive.

The CHAT system helps a user
to make conversation which sounds
more natural, and therefore more
acceptable to people who may not
know the user well, and who may
not be aware of the severe limita-
tions on communication that the
disability imposes. Even with con-
versation partners who are quite
familiar with the user, the ability to
participate more fully in normal,
verbal interaction was found to be
of great value.

The transcripts given next show
the naturalness of the dialogue
achieved by the CHAT prototype in
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the pilot tests performed with non-
impaired users.
Extracts from test runs of CHAT:

A: Hello, Bill. How are you today?

B: Fine, and yourself?

A: Just fine thanks, Bill. Not bad at
all. How have you been getting
on?

B: Quite well, and yourself?

A: Och aye, well. What's the latest
news? Anything interesting?

B: Oh, the usual dull routine, I'm
afraid. Nothing much to tell
you.

A: Uh-huh.

Time taken: 55 seconds

Mood: Polite

Hi, Ann. How are you?

I'm fine thank you. How are
you?

: Not bad thanks, Ann. We're
moving along as usual here.
That’s good.

: How have you been getting on?
: Very well, thank you.

ime taken: 25 seconds

Mood: Polite

e

>

>

: What happened, I mean, I no-

ticed you weren’t there.

: I don’t really know.

: Something to do with transport

maybe?

Yeah. Right.

Oh. Ah well. At least you didn’t

miss too much. I mean there

wasn’t anything exciting hap-
pened anyhow.

B: Oh good.

A: [Laughs]. Ah well, let’s hope
nothing too bad happens the
next time-—you get along the
next time OK.

B: Yes. That's great. Thanks.

So. That’s how it is, I suppose.

A: OK then. [Laughs].

Time taken: 39 seconds

Mood: Angry

> =

i

In the first two extracts speaker A is
using CHAT and in the third it is
speaker B. Both subjects in each
case were able-bodied. These dia-
logues take place in something ap-
proaching a natural turn-taking
rhythm. When CHAT was tested
with nonspeakers, both users and
conversation partners reported in a

questionnaire that the dialogues
seemed more natural than ones
held without using CHAT.

EXpressing Emotion and
Personality

The facility to change the mood of
the phrases is an important feature
of CHAT. This enables the user to
express feelings and personality in
a way that is extremely difficult for

current  communication  system
users. Since all stored phrases will
be in the user’s own style of expres-
sion, it ensures that whatever is said
will contribute to projecting his or
her personality. In the question-
naires following tests with non-
speakers using CHAT, the conver-
sation partners said they felt the
users’ personalities and moods were
conveyed more strongly when
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~ code, for instance, has been employed where a user can.control
“both hands, but can make only a small amount of movement
_ with them. One hand can then activate a 'dot’ switch and one a
. -_‘'dash’ switch. [
__cause of the user’'s physical impairment, 2 scanning system may

ere movement Is very severely restricted be-

be used. Here, seiectlon of items from an array of elements s
accomplished by any action that can efféct a switch closure or

~ sensor activation. it Is then necessary to have a system scan
‘through the choices possible in order to close in on the user's
_choice. A number of scanning strategies may be employed to

make this process more efficient: for instance, row-column scan:
ning, and quarternary or binary scanning. ~
Even when the switch and input mode has been optimized for
4 particular user, communicatlon is still extremely slow. A variety
of methods have been developed to accelerate the input pro-
cess. Acceleration methods thus far developed fall into two cate-
gories: achieving more output for a minimal input, and applying

_ linguistic and other knowledge in order to predict what the user
_Mmight want to say/write next. ‘ L




using CHAT than when using their
usual mode of communication.
The strongest negative comment
in the questionnaire from non-
speaking CHAT users was that it
does not help them in creating
topic-based discussion. At present,
CHAT requires that the user em-
ploy whatever conventional meth-
ods they already use to convey
unique information. As reported,

current research is addressing this
problem.

conclusion

The CHAT prototype demon-
strates that in some of the most
common conversational situations,
real time discourse management
using a computer-based communi-
cation system is possible, requiring
only minimal control actions froma

Minimal lnput/ucxlmum omut

storing entire phrases which the user could a ces wit
number of activations was an early prop fc

tlon certalmyl wltn very common phrase

emphasizes fluency over speclﬂcltv. and users
prefer to struggie on with bemg speciﬂc m

spite the rate pmblem

1435 There ls a celling on the '

. brevlatlons for stored word

breviations, there is a proble, o’f

remembering both what ltems are stored an d

access codes.

meanings Is currentlv avaltable 51 For com
small number of icon sequences, this repres
strokes needed to produce the word. The
tional advantage of meaning, which helps th
sequences, and they may also be used as a
tem for nonspeakers who are'aiso non‘re'aders

toring

~“Human Ianguage Incorporates a great deal of re

pends on Iogging the user’s output andofferlng u

dates for the next word or words 6, 461. '
The current situation is that some help is av:

impalred nonspeakers. usfng the methods' st

slow In output, and do not enable thelr users tc
remotely, hormal conversation word rates.
One current research effort in minimal Input

prediction methods through the incorporatlon of

information 131, 481. A third approach is to model some of the
semiautomatic and reusable features of everyday conversation m
a -communication system. This Is the method descrlbed in the

accompanying article.

—-Nonman Alm, .loh L

user. The application of this tech-
nique to communication systems
for nonspeaking, severely physi-
cally impaired people allows them
to participate more successfully in
some conversational interactions at
near to normal rates. Future re-
search will attempt to identify dis-
course patterns in topic discussion,
which will allow the system to in-
crease the help it can offer in this
aspect of conversation.

The tests with CHAT have
shown that effective, natural-
sounding conversation is possible
between two people, one of whom
is ‘speaking’ via a speech synthe-
sizer and using a computer-based
discourse management system with
an inbuilt conversational model to
provide predictions and increase
the conversational momentum.
The results from this study will lead
toward the development of a gen-
eral purpose speech prosthesis for
physically impaired nonspeakers.
In addition, however, such results
and techniques are potentially ap-
plicable to those situations where
more natural dialogue structures
are seen to be desirable within
human/machine interaction. @
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