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Development of Real-time Face and Gaze Measurement System
and Its Application to Intelligent Interfaces

YOSHIO MATSUMOTO,! JUN'ICHI IDO," KENTARO TAKEMURA't
and TSUKASA OGASAWARA'T

The information obtained by observing a face of a person (e.g., what the person is looking
at, how long, with what expression...) plays an important role as non-verbal information in
human-human communication. If a computer system is capable of measuring such non-verbal
information, it will be useful for the system to recognize the intention and the emotion of its
user. This will reduce the burden of the user, which will eventually lead to realizing attentive
interfaces. In this paper, novel intelligent computer interfaces are described, which are based
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on our face measurement system for facial motion and gaze direction.
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Fig.1 Overview of Face Measurement System.
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Fig.2 Facial model used for 3D head pose estimation.
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Fig.3 Result of 3D face tracking.
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Fig.4 Modeling of gaze direction.
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Fig.5 Result of gaze measurement.
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Fig.8 Experimental results of gesture recognition: (1) Yes, (2) No, (3) ZoomIn

and (4) Winking gestures.
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Fig.9 Experimental results of gaze point detection.
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Fig. 10 Hands-free mouse using head pose and winking.
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Fig.11 System configuration for Avatar Chat.
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Fig.12 Measured face and animated avatar.
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Fig.13 Gaze-based PC Switching System.
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Fig. 15 Gaze-based Universal Remote Control.
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Fig. 17 In-car camera system and experimental result of
gaze measurement.
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Fig. 18 Experimental result of in-car gaze point

estimation.
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Fig.19 Experimental result of in-car gaze point

estimation at night.
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Fig.20 Overview of Intelligent Wheelchair System.
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Fig.21 Estimated attention in experiment.
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Fig. 22 Face measurement on wheelchair.
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May I have Prof. Ogasawara's
extension number, please ?
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Fig. 23 Eye-contact interaction with ASKA.
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