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ABSTRACT
We present a tutorial on voice and multimodal user interfaces in
the automotive context. After briefly explaining the technology
behind automatic speech recognition (ASR) and text-to-speech
(TTS) systems, we will explore the benefits of such systems for
reducing driver distraction. Recent trends toward natural-language
and multimodal interfaces will also be discussed. Throughout the
tutorial we will point out key research results and commercial
deployments that merit further reading and study.
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1. INTRODUCTION
In the eyes- and hands-busy environment of a moving vehicle,
speech input and output has been trusted for over a decade as a
safe and effective alternative to manual-visual interaction. This
talk examines the roots and branches of voice I/O in cars,
including, importantly, how voice can most thoughtfully be
combined with other input and output modalities to enhance the
overall automotive user experience.

2. OVERVIEW OF THE TUTORIAL
After a brief introduction to ASR and TTS core technologies, the
tutorial will cover both commercial deployments and research
results in the arena of automotive voice I/O.
We will examine studies that demonstrate the benefits of voice
over manual interaction, but then we will take the “devil’s
advocate” position that a good manual-visual interface is better
than a bad voice interface. This will serve as an introduction to
voice user interface (VUI) design, a little-understood discipline
which is equal parts art and science.
Next we will discuss the trend towards natural language
understanding (NLU) voice interfaces, those in which users can
speak to the ASR system as if they were speaking to a real person,
that is using flexible and verbose sentence structure rather than a
stilted-sounding command jargon.
Finally we will survey the literature on multimodal interaction, in
which voice, tactile and gestural inputs are combined in various
ways with audible, haptic and graphical outputs.
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At the close of the talk, participants will be invited to speculate on
how NLU and multimodality might push automotive voice
interfaces even further into the mainstream, and how the academic
community might foster this process—or sound notes of alarm if
such systems are being implemented in ways that cause too much
driver distraction.

3. SUGGESTED READING
The mathematical underpinnings of contemporary ASR and TTS
are discussed in [6] and [4]. [3] offers a more application-focused
ASR tutorial. An important survey of voice interfaces’ effects on
drivers’ performance is [1], and [5] examines the role that ASR
accuracy plays. [7] covers several crucial VUI design guidelines,
and [2] and [8] discuss easy-to-implement forms of multimodality
that confer significant usability advantages.
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