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Abstract

In this thesis, we discuss an architecture for spoken dialogue systems that achieves smooth
conversation between a system and its users through appropriate cooperation among system
components.

A spoken dialogue system is composed of utterance understanding, utterance generation, and
dialogue control components. We discuss a system architecture with emphasis on how the com-
ponents should cooperate with each other to achieve a natural and efficient dialogue. First, we
present an utterance understanding method based on pragmatic constraints for identifying the
referents of zero-pronouns. Through cooperation between the utterance understanding and gen-
eration components sharing contextual information, the proposed method not only understands
user utterances but also serves for generating relevant system utterances under the context, and
it enables a system to achieve a natural dialogue.

Second, we present an incremental utterance production method that allows a system to gen-
erate utterances while handling user responses. In spoken dialogue, dialogue participants use
utterance units that are smaller than sentences in written language. Therefore, conventional
methods utilizing sentences as utterance units cannot rapidly handle user responses during sys-
tem utterances. The proposed method generates utterances incrementally in small utterance
units specific to spoken dialogues. The utterance generation component cooperates with the
dialogue control and utterance understanding components based on collaborative principles de-
rived from an analysis of human-human dialogues. Through this cooperation, a system can
generate natural utterances while handling user responses.

Third, we present dialogue control methods called dual-cost and trial dual-cost methods for
a system to convey the desired information to the user in as short a dialogue as possible. The
dialogue length is estimated as the sum of the confirmation cost depending on the speech recog-
nition rate and the information transfer cost depending on the system database content. By
choosing a system action at each point of a dialogue so as to minimize the total dialogue length
through cooperation among the dialogue control, utterance understanding, and utterance gen-
eration components, the proposed methods achieve a more efficient dialogue than conventional
ones. The results of experiments by dialogue simulation and with human users prove the effec-
tiveness of the proposed methods.
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