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Abstract Novel model and method for probabilistic inference of conversation structures in multiparty face-to-face
setting are proposed based on head tracking of the participants from video sequences. This study aims to identify the
basic structure of conversations such who is talking to whom, by estimating the combination patterns of participants
and their roles including speaker and addressees. To that end, our study focuses on participants’ gaze behavior and
models the relationship between gaze behavior and conversation structures using a dynamic Bayesian network. As a
cue for determining gaze behavior, a visual head tracker based on sparse template Condensation is used to measure
the head directions of participants. Using the head-direction data and utterance data, the conversation structures
are identified using a Markov chain Monte Carlo method. Finally, experiments on four-person conversation confirm
the effectiveness of the proposed model and method.

Key words Face-to-face conversation, head tracking, eye gaze, non-verbal behavior, dynamic Bayesian network,
Markov chain Monte Carlo method
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