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Acquisition and Recognition of Gazing Object Images

with an Active Wearable Vision Sensor

Masato TODAT, Kazuhiko SUMI', and Takashi MATSUYAMA

1 Graduate School of Informatics, Kyoto University Yoshida-Honmachi, Sakyo-ku, Kyoto, 606-8501 Japan
E-mail: {{masatoda,sumi,tm}@vision.kuee.kyoto-u.ac.jp

Abstract The aim of this research is to study a new method to obtain an image sequence and recognize human
action through a wearable vision sensor. It will be an important component to realize a computer system, which
will support a human at work or in his/her daily life. Although numerous efforts have been proposed for supporting
a human achieving a task interactively, none could offer a support autonomously without prompting the human to
be supported. To realize such a smart system, the essential function is to estimate interest and intention of the
observed human. A new approach of acquiring a common sight with the user and estimating his/her action with
his/her intention is proposed. It employs the gazing direction and recognizes gazing state and the target of interest.
First we describe active image acquisition. In this method, gazing state is decided from gaze direction in a given
period. The gazing state and the depth of the interesting target are used to control pan, tilt, and zoom of the active
stereo camera to achieve optimal field of view capturing the interesting target. Then we describe classification of
human manipulation action in a stereo image captured by the wearable vision sensor. Manipulation task is classified
by the combination of hand-object-background relationships, hand motion relative to the interesting target, position
of gazing point, and gazing state. Employing gazing point and state enables to classify apparently similar actions
into meaningful states, each of which relate to a different supportive information to the person wearing the camera.

Key words gaze direction, sight, wearable, stereo, camera control, action recognition
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