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A Study of Active Vision Mechanisms
—Development of an experimental system using a VR technique —

Takefumi HAYASHI*  Toshio INUI™"

Abstract

To investigate properties of surface reconstruction modules in the human visu-
al system, an experimental system using a virtual reality technique was developed.
The system produces visual cues for surface reconstruction, such as binocular dis-
parity, motion parallax, shading, textures etc. and presents them on a stereo graph-
ics display. Also, observer's head motion is fed back to evaluate the mechanisms of
active vision. In this report, moving random dot patterns are used to investigate the
human visual system's sensitivity to sinusoidal depth modulations specified by mo-
tion parallax. Modulation transfer functions (MTF) are affected both by dot aver-
age velocity and dot density. Three dots per period are necessary to perceive the si-
nusoidal surfaces. The value of (threshold of perception) / (average dot
interval) is constant in every dot density and frequency condition. This implies
that the surface reconstruction from motion parallax utilizes the gradient of the ve-
locity field. These experimental results are similar to those in surface reconstruc-
tion from binocular disparity.

Keywords: active vision, virtual reality, surface reconstruction, motion parallax,
binocular disparity
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