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ABSTRACT

This paper describes some of the
linguistic research underlying the
development of a speech-driven
interface, and outlines the basic steps
in data capture and analysis which
are required to produce the model of
linguistic activity in the office context
needed to ensure full functionality.
Particular attention is paid to the
results of some of our linguistic
modelling from dictation data.
Keywords: speech recognition and
understanding, natural language
interfaces, office automation, spoken
dialogue.

1. INTRODUCTION

The present paper derives from the
work of the Hatfield Polytechnic's
Intelligent Speech-Driven Interface
Project (ISDIP) on the development of
an interface with spoken input and
output, which allows speech-driven
access to standard executive work-
stations, and enables the user
without access to a keyboard to
interface with applications such as
word-processors, data-bases and

spread-sheets.1

It has become clear from our
research that, while speech
technology has now reached the level
of sophistication where it is possible
to develop a usable generalised

IThe modelling described in this paper was

developed in the context of the office
modelling project between ISDIP and the

Human Factors Division of British Telecom.
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speech-driven interface for standard
office systems this is by no means the
end of the story. Although, while
developments such as that of multi-
modal systems have increased the
demand for speech input and output
as enhancements to other modes of
access in addition to their traditional
role as a help for the disabled, like
any other application the integration
of speech into the automated office
environment needs to be based on
systematic modelling of the situation
in real offices. The role of each part
of the system has to take its place in a
total office model to justify its
function.

2. THE MULTIPERSPECTIVE
APPROACH

Since the office is an information-
handling environment, where the
relationship between information and
the people who use the equipment to
handle it is a complex one, it is
necessary to try to capture the
situation using a multi-perspective
technique, involving the separate
modelling of discrete aspects of the
office. A useful set of categories for
this purpose is:

1. The organisational

(or goal) view

2. The task view

3. The operational

requirements view

4. The linguistic view

These techniques are discussed in
more detail in Watkinson et al. (1990)
and Hewitt et al. (1990), but basically
they refer to characterising the
activity in the context in terms of
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what the purpose of the overall
activity is, what particular
procedures are involved, what
equipment is needed to achieve the
goals, and what language activity is
needed to define and carry out the
tasks that have to be performed.
When the office has been analysed, a
four-perspective model of a particular
office situation based on a
multimedia representation of the
various views is then set up and can
be used in the production of a generic
office model. This in turn can be
used as the basis for scenario-
building when examining the
possibility of the introduction of new
technology, and, supported by
requirements analysis, provides the
framework for the development of a
demonstrator/prototype system whose
general applicability is guaranteed by
the preceding modelling process.

The linguistic view is central to office
modelling in general, as well as to
the integration of speech technology
into this environment. This has two
main grounds. Firstly, a large
proportion of office tasks rely heavily
on natural language. If these are to
be incorporated into an automated
system their implementation must be
as true to the underlying
functionality of naturally occurring
office interaction as possible.
Secondly, basing the general
modelling process on an analysis
which involves paying close attention
to the lexical, grammatical,
phonological and discourse
structures of the data ensures that
the final model is based on an
observable scientific foundation.

EUROSPEECH '91, Genova, ltaly, September 1991

As with all linguistic phenomena,
the natural language items which
occur in the office do not occur in
isolation from the other aspects of the
surrounding activity. Taking our
multi-perspective view, the linguistic
structures occur in the immediate
context of their corresponding task
structures, and in the wider context
of the organisational goals which
ultimately determine the tasks. In
this paper, while we will focus
primarily on the linguistic
structures, our discussion will
necessarily involve some reference to
other aspects of office activity, in
particular the tasks which are
associated with the linguistic
exchanges which characterise the
office environment.

We have concentrated in our work on
the human factors aspects of speech
recognition, and applied it to the
applications of speech technology.
Current recognition technology
applied to nonsense syllables can
already achieve results comparable to
those achieved by humans, but where
strings of real words are the subject
of recognition, humans outperform
automatic recognition systems by
employing their understanding of the
context and, through this, developing
an expectation of what is likely to
come next. An important way
forward for automatic speech
recognition is to build 'intelligence’
into the recogniser so that the context
is used to make sense of the guesses.
Similarly, humans attach very great
importance to intonational cues when
they process speech, and in spite of
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the advances in the signal processing
aspects of speech synthesis, from a
human factors point of view the
quality of speech output in this regard
leaves much to be desired (Morton
1990).

3. DATA COLLECTION AND
ANALYSIS

The data for the linguistic analysis
was of two kinds - interview material,
and recordings of verbal interaction
between office personnel while
engaged in particular language-
based tasks.

3.1, The Interview Data

This allowed us identify a wide range
of person-to-person interactions, both
direct and mediated by various types
of office machinery, in various
commercial environments. By
interviewing both managerial and
clerical staff, we identified formal
(administrative/secretarial) office
activities such as setting up
meetings, dictation, file retrieval etc.,
as well as the less formal interactions
which tend to be more characteristic
of the office executive role, such as
policy meetings, and strategy
discussions. All these activities can,
taking the multi-perspective
approach to the data, be categorised
as tasks. Our analyses took account
of tasks being performed and their
constituent goals, linguistic and
paralinguistic activities, and the
system-user interface.

Drawing on the results of this
research, the appropriateness of
system responses to the user has been
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and is continually being enhanced,
and these improvements have
provided the underpinning for
developments in the human-
computer interface within the ISDIP
project, particularly in terms of the
kinds of dialogue initiated by the
system, and in the visual
presentation of these dialogues on the
screen. As improvements and
enhancements of this kind are
incorporated into the current
demonstrator, they are being
evaluated by a series of experiments
with naive users, to test both the
efficiency of the system and the
degree to which users feel in control
of it (Hewitt, Sapsford-Francis, &
Hobson, 1990).

2 rbal interaction - functional
analysis
Having established the perceived
tasks associated with the different
office roles, we then proceeded on the
basis of audio and video recordings of
people performing these roles to fix
what was actually done in their
execution. The most straightforward
areas for linguistic analysis are, of
course, where written input is
processed to produce written output.
Tasks in this category would include
copy typing, accounting, distributing
documents, making course bookings,
raising invoices, replying to general
mail and so on. Some of these are
candidates for total automation,
others for automation of the most
predictable parts with post-editing
being applied to a greater or lesser
extent.

Most difficult are tasks with speech
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input and output, such as arranging
appointments by phonewhere the goal
is writing but the liaison with clients
can be fairly verbal, and handling
general enquiries, where the central
part may be largely text retrieval.
Intermediate in difficulty are tasks
with speech input and written output,
such as transcribing dictation. The
office data which was collected
provides an illustration of how this
can be approached.

Taking the task of doing dictation, the
types of language inherent in the task
can be identified using the following
categories: text, interactional,
initiation, macro, imperfect text In
an informal sense their meaning is
self-explanatory. Text is the matter
to be written down, interactional
speech includes polite expressions
addressed to the secretary,

initiation, which is marked by
differences in the distribution of filled
and unfilled pauses from the other
parts odf the speech and indicates
that, for instance, dictation is about to
start. Macro is where a general
instruction is given to do something
like retrieve the address, and
incomplete text is where the secretary
ius given a subject and asked to
compose a memo about it. All these
different parts of the spoken dictation
can be discovered by paying close
attention to the intonation and other
paralinguistic features such as
tempo, as well as the grammar and
vocabulary.
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