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Correlation Image Sensor and Its Applications:
from Biomimicry Feature Extraction to 3-D profilometry

Shigeru ANDO, Nobutaka ONO, and Toru KURIHARA
Graduate School of Information Science and Technology, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8656, Japan
TEL: +81-3-5841-(6925,6927,6927)
E-Mail: (ando,onono,bond)@alab.t.u-tokyo.ac.jp

Abstract: This article describes a novel solid-state integrated image sensor “correlation image sensor”
we are developing in several years. This device was first invented in the mathematical considerations
on the feature extraction mechanisms of the human vision using the micro-vibratory movements of the
eyeballs. By virtue of the advanced micro-electronic technologies, it will be able to obtain sufficient
resolution and performance, superior usability as a natural extention of conventional image sensors, and
numerous applications to such as computer vision systems, personal and industrial image measurements,
and various real-time scientific imagers.

Keywords: correlation, CMOS, lock-in, synchronous detection, matched filter, involuntary eye movement,
complex differential, differential Gaussian, 3-D measurement, photometric stereo, heterodyne
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