MUILTIMODAL
CONVERSATIONAL SYSTEMS

Automobiles

urrently available in-vehicle speech recognition

systems are designed around a single-utterance-

command paradigm [2], with as many as 200

commands' that must be learned or referenced in a

manual—an unpractical option while driving.

The combination of a flexible dialogue-based

speech system with a visual and haptic touch screen, while still

an area of active research [1, 3], provides the opportunity for an

intuitive and effective multimodal interface for vehicles.

SpeechWorks? and Ford designed
and realized a prototype targeted at
relaxing the limitations of the current
systems by adopting a conversational
speech interface coupled with a touch-
screen display. The system, which con-
trols vehicle functions such as climate,
telephone, navigation, MP3 player,
and personalization, was installed in
the Ford Model U concept vehicle and
first shown at the 2003 North Ameri-

1Jaguar Cars Ltd. Publication Part No. JJM 18 09 24/22,
Coventry, UK, (Oct. 2001).

2Speech\Works is now part of Scansoft.

can International Auto Show in
Detroit. Figure 1 shows an image of
the actual car interior where the
touch-screen interface is visible on the
dashboard. Figure 2 shows a depiction
of the GUI in one of its various con-
figurations.

The multimodality of the system
allows users to adapt to their environ-
ment, for example, interacting
through the GUI when the car is
stopped at a light versus when the car
is moving. In addition, we designed
the two modalities to complement
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Figure 1. The interior and haptic
interface on the dashboard of the
Ford Model U concept car.

CLIMATE CONTROL

FAN SPEED

Figure 2. Example of GUI
controls used in the Ford
concept car multimodal
application.
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each other; the graphic interface controls providing
hints of the corresponding voice commands. New
users interact by speaking commands shown on the
display, while the system engages in a directed dia-
logue and prompts for missing information. Experi-
enced users can then adopt more effective commands
and decide, at each turn, whether to interact by using
speech or touch controls. The following is an example
of the interaction:

User speaks: Climate Control.

System speaks: Climate Control. Warmer or cooler?
(The system displays changes to climate control
display showing a list of options, including seat
temperature, fan speed/direction, and so on).

User: Seat temperature.

System: Seat temperature. Please say driver,
passenger, or both.

User: Driver.

System: Warmer or cooler?

User touches the “Warmer” button.

System: Increasing the driver seat temperature by
two degrees.

This long interaction helps the driver learning the
options and the words for completing the task. Expe-
rienced users learn to achieve the same goals with sin-
gle sentences, such as “climate control driver’s seat
temperature down,” or “turn the driver’s seat temper-
ature to 60°.” Drivers are allowed to issue any com-
mand at any point, via speech or touch screen, for
instance placing a telephone call while engaged in a
navigation dialogue.

The speech recognition engine (SpeechWorks’
Speech2Go) makes use of dynamic semantic models
that keep track of the current and past contextual
information and dynamically modify the language
model in order to increase the accuracy of the speech
recognizer. A conditional confirmation strategy, also
based on contextual information, is used for improv-
ing the dialogue flow and reducing the time to
completion.

The interaction is controlled by a dialogue man-
ager that responds to input signals with output
actions. In automobile applications, the input signals
may come from the user as well as from the vehicle,
and the actions may be directed to the user or the
vehicle. All input signals can cause a change in the
course of the interaction. For example, a low-fuel con-
dition signal can cause the navigation system to
engage in a dialogue for rerouting the driver to the
nearest gas station. We developed a general multi-
modal dialogue-manager architecture that allows for a
complete separation between the interaction logic and



THE goal of our multimodal interface s to provide an intuctive and flexible
meand for controlling vehicle systemo while providing a user with the option

to operate the syotem with speech, touch, or any combination of the two.

the input signals. The interaction logic is independent
from the source of the signals (speech, GUI, vehicle
signals) and is represented by a recursive transition
network as described in [4, 5].

The goal of our multimodal interface is to provide
an intuitive and flexible means for controlling vehicle
systems while providing a user with the option to
operate the system with speech, touch, or any combi-
nation of the two. Providing this flexibility, while
maintaining Ul capabilities, required careful design at
the UI and architectural levels. The prototype
described here is one of the first attempts to move this
challenge from the research community to commer-
cialization.
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