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PREFACE

Deployed spoken dialog systems, in which humans and computers
engage in a conversation using speech, are becoming increasingly
commonplace. This book includes papers on a variety of topics organized
around the theme of what it really takes to build a successful spoken dialog
system. Working spoken dialog systems need to take into account both
principles of human-computer communication as well as the considerable
fund of practical knowledge that is developing in the industry as more and
more of these applications are developed and used. The goal of this book is
to provide a resource for managers, developers, and students who want to
gain insight into both the communication principles of human-computer
dialog systems as well as the details of what it takes to design, develop, and
deploy a working spoken dialog system. In providing this information, this
book fills the gap between introductory material and the research literature
on human-computer interaction. It is hoped that the reader will take from
this book a deeper and fuller understanding of the practical considerations
required to turn basic technologies such as speech recognition, dialog design
principles, VoiceXML, and design tools into running systems In addition to
understanding techniques for developing running systems based on current
technologies, it’s also valuable to look beyond current technology and to
understand what kinds of new capabilities are coming along in the near
future, and this book also contains papers that will spark the readers’
imaginations in that direction.

Specific topics covered in the papers in this book include the business
aspects of deciding how a speech application will address business needs,
several advanced design topics, an in-depth look at how a specific
application works in practice, and examples of near-term research work.

Deborah A. Dahl
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INTRODUCTION

The number of deployed spoken dialog systems has exploded in the last
few years. In hundreds of applications running all over the world, people can
now speak to computers and have them perform useful tasks — make travel
reservations, provide news or weather information, read email — based only
on the users’ speech. These spoken dialog systems combine the technologies
of automatic speech recognition, speech synthesis, natural language
processing and dialog control to create effective spoken human-computer
dialog systems.

The recent explosion of systems is due to a combination of several
factors — greatly improved speech recognition technology, the vision and
energy of the entrepreneurs who’ve taken the risk of bringing this speech
technology to market, and most recently, the development of standards such
as VoiceXML (Voice eXtensible Markup Language) [1] that dramatically
lower the barrier to application development.

One of VoiceXML’s most appealing features is that it takes very little
time to grasp the basic ideas and start generating simple speech applications.
There are a number of good ways to get this basic knowledge, including
books such as [2, 3] and the VoiceXML specification itself. But these
exploratory applications are a long way from deployed, 24/7 systems
running in the field.

This book is aimed at addressing the question of what it means to go
beyond these first applications, not only for applications built in VoiceXML,
but for speech applications in general. Certainly one way of going beyond
simple applications is to build more complex applications, with more
functionality and more complex back-end integration, such as integration
with the web and with back-end databases. There are very good books that
can help the developer move forward in this direction, for example, [4, 5].
There are also very good existing books that can help designers create more
sophisticated and user-friendly designs by understanding the principles of
human factors of spoken dialog such as [3, 6, 7].

This book tackles other dimensions of spoken dialog applications. What
this book does is start filling in the gap between the kinds of simple
applications that can be built in a few hours, and effective, practical, dialog
applications that solve real problems for customers. There are many issues
around this topic, and this book is only a start. The papers in this book
discuss the issues of the importance of understanding the customer’s needs
and expectations regarding speech applications (Taylor) advanced design
issues (Larson, Nass, Danieli, Godden), incorporation of new technologies
like speaker verification (Markowitz), the role of design tools (Dahl),
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practical issues in deployment of systems using VoiceXML in particular
(Keiller) and ideas for future directions in dialog technology (Bayer, Sidner).
We focus here on what can be accomplished with both today’s technology,
and with technology that will be available within the next few years.
Because it is focused on current and near-term technology, the book doesn’t
attempt to cover the rich research literature on spoken dialog systems,
although many of the individual papers include pointers into this literature
which the interested reader can follow to explore the research issues in more
depth.

The book is organized roughly around the application development life
cycle, from initial customer discussions through to the details of a fully
deployed system, and then concludes with two papers looking to the future.
Because VoiceXML is a popular and well-known dialog design framework,
many of the papers use VoiceXML to provide very concrete examples of the
principles they discuss. However, the principles are applicable to spoken
human-computer dialogs in general, regardless of the implementation
technology.

Part 1 discusses the initial stages of a project, before design has even
begun, with Suzanne Taylor’s paper on working with customers in the initial
stages of a project. As in any project, technical soundness can’t guarantee
success if the vendor and customer have different expectations about what
the application is and why it’s being done. Taylor lays out in detail the
numerous considerations of business drivers, environment, customer
readiness, and requirements, that have to be gotten right at the outset in order
for a project to be successful.

Once the initial selection of the project is completed, design begins. Part
2 covers a wide range of design issues, including the specialized topics of
designing speech recognition grammars and speaker authentication systems.
Part 2 begins with Clifford Nass and Li Gong’s paper on ten important
principles based on the evolution of human communication capabilities that
have to be taken into account to build effective dialog systems. They make a
compelling and insightful claim: Because speech evolved over millions of
years for human-to-human communication, it includes many properties that
need to be accommodated in understanding human to computer
communication.

Most spoken dialog systems have to accommodate both novice and
experienced users. A system designed only for novice users will bore
experienced users, but novices will be confused by a system designed only
for experienced users. James Larson’s paper provides guidelines for
designing systems for novice, average, and experienced users, as well as
techniques for accommodating a spectrum of user capabilities in a single
system.
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Errors are inevitable in spoken dialog systems. Misrecognitions by
automatic speech recognition systems are an obvious source of errors, but as
Morena Danieli points out in her paper, many errors originate from systems
which can’t handle user’s natural behavior in error recovery situations.
Danieli provides ten best practices for adding effective error recovery
capabilities to dialog systems.

When the time comes to put the principles from the papers by Nass and
Gong, Larson, and Danieli into practice, developers will look for tools that
can assist them in this complex task. My own paper discusses a number of
approaches to visualizing spoken dialogs that have been incorporated into
existing dialog development tools, or which might be incorporated into
future tools. This information will be very useful in the process of selecting
design tools.

Designing spoken dialog systems includes designing not only the dialog
itself, but also the grammars that support automatic speech recognition. This
is a complex task that is extremely important to a successful speech system.
Kurt Godden’s paper provides eight very useful guidelines for designing
good speech grammars.

The last paper in Part 2 is Judith Markowitz’s paper on designing for
speaker authentication. Many applications need to restrict their access to
specific users. Speaker authentication technologies make it possible to base
this restriction on the speaker’s voice. In addition to providing guidelines for
the use of speaker authentication technologies in dialog systems,
Markowitz’s paper also provides a good introduction to these technologies
that will be useful for those who are less familiar with this topic.

Part 3 covers deployment of spoken dialog systems, with Robert Keiller’s
case study of a specific system implemented by VoxSurf using VoiceXML.
He describes the VoxSurf application as well as many important issues that
arise in deployment of a full-scale spoken dialog system. These include
runtime issues such as speed and latency as well as issues that arise in the
use of other technologies, such as output pre-processing for speech synthesis
systems. Keiller concludes with some suggestions for improvements to
future versions of Voice XML.

In Part 4 we move beyond today’s currently deployed systems and take a
look at some future directions in dialog systems. While today’s deployed
systems typically use either a proprietary architecture or VoiceXML, there
are also other innovative open architectures resulting from research efforts.
Samuel Bayer’s paper discusses the Galaxy Communicator system. The
Communicator program provides a framework for integrating research
contributions from different sites so that each site can focus on its own area
of expertise.
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As impressive as today’s systems are compared to the systems which
were available only a few years ago, there are still significant areas for
improvement. Today’s systems don’t have a high level understanding of the
task that the user is attempting to accomplish, so they aren’t capable of
assisting users in the achievement of their goals. The final paper in the book,
Candace Sidner’s paper on collaborative interface agents, provides an
intriguing picture of sophisticated dialogs with a collaborative agent that can
do much of the detailed planning which has to be done by the user in current
systems.

I hope you find the papers in this book as useful, thought provoking, and
insightful as I do.

Deborah A. Dahl
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