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Providing a human-machine interface in a car is one of the most important applications of speech
signal processing, where the conventional input /output methods are unsate and inconvenient. To develop
an advanced in-car speech interface, however, not only one but many real-world problems, such as noise
robustness, distortion due to distant talking and disfluency while driving, must be overcome.

In particular, the difficulty of in-car speech processing is characterized by its variety. The road and
traffic conditions, the car condition and the driving movement of the driver change continuously and
affect the driver’s speech. Therefore, a large corpus is indispensable in the study of in-car speech, not
only for training acoustic models under various background noise conditions, but also to build a new
model of the combined distortions of speech.

In order to keep pace with the ever-changing environment, it may be helpful to make use of various
observed signals rather than to use the speech input signal alone. Therefore, to develop advanced speech
processing for in-car application, we need a corpus 1) that covers a large variety of driving condition,
and 2) from which we can extract the conditions surrounding the driver. Constructing such an advanced
in-car speech corpus is the goal of this project.

For the data collection, a specially built data collection vehicle (DCV) has been used for synchronous
recording of seven-channel audio signals, three-channel video signals and vehicle-related signals. About
1 terabyte of data has been collected by recording the spontaneous utterances of the driver in about 60
minutes of driving for each of 800 drivers.

The drivers’ utterances are recorded through dialogues between three different information systems,
i.e., human operator, Wizard-of-OZ system and Automatic Speech Recognizer (ASR). The task domain
of the dialogues is the restaurant guidance around the Nagoya University campus. In dialogues with
a human operator and the WOZ system, we have prompted the driver to issue natural and varied
utterances related to the task domain by displaying a 'prompt panel’. On the panel, a keyword, such
as fast food, bank, Japanese food or parking, or a situation sentence, such as “Today is an anniversary.
Let’s have a party.’, ‘I am so hungry. I need to eat!” or ‘I am thirsty. I want a drink!’, are displayed. In
these modes, therefore, the driver takes the initiative in the dialogue. The operator also navigates the
driver to a predetermined destination while they are having a dialogue, in order to simulate the common
function of a car-navigation system. All responses of the operator are given by synthetic speech in the
WOZ mode.

By analyzing the collected data, the dialogues in the different modes are characterized in terms of
the linguistic complexity of the used grammar and speech quality. The most clear and important result
of the analyses is that the driver talks to an ASR system in a louder voice with less complex sentences
so that the system can recognize the utterances. The average loudness of the voice is 2 dB higher
than in human navigator and WOZ systems, and the complexity of the sentences is about half of the
utterances to a human operator. The regression analysis of the speech recognition accuracy also gives
important suggestions on how to balance the SNR improvement and task restriction for improving the
speech recognition performance.
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