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Abstract

Face-to-face interaction between people is generally effortless
and effective. We exchange glances, take turns speaking and
make facial and manual gestures to achieve the goals of the dia-
logue. Endowing computers with such an interaction style marks
the beginning of a new era in our relationship with machines—
one that relies on communication, social convention and dialogue
skills. This thesis presents a computational model of psychoso-
cial dialogue expertise, bridging between perceptual analysis of
multimodal events and multimodal action generation, supporting
the creation of interfaces that afford full-duplex, real-time face-
to-face interaction between a human and autonomous computer
characters. The architecture, called Ymir, has been implemented
in software, and a prototype humanoid created. The humanoid,
named Gandalf, commands a graphical model of the solar sys-
tem, and can interact with people using speech, manual and facial
gesture. Gandalf has been tested in interaction with users and has
been shown capable of fluid face-to-face dialogue. The proto-
type demonstrates several new ideas in the creation of communi-
cative computer agents, including perceptual integration of
multimodal events, distributed processing and decision making,
layered input analysis and motor control, and the integration of
reactive and reflective perception and action. Applications of the
work presented in this thesis can be expected in such diverse
fields as education, psychological and social research, work envi-
ronments, and entertainment.
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