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Computational Theory of Visual Perception
and Cognition

by Toshio INUI

Professor of Psychology
Graduate School of Letters
Kyoto University

Marr’s philosophy has played a significant role in studies of the brain,
notably in the vision studies during the 1980s (Marr, 1982). He proposed
that the major function of vision is to estimate the 3-dimensional structure
of the world from a 2-dimensional image projected onto the retina. Mathe-
matically, this is an ill-posed problem and a general solution cannot be
given in most cases. He suggested that a unique solution to this ill-posed
problem could be given if physical laws were taken into consideration as
constraints. It was later pointed out that this idea of Marr’s was conceptu-
ally equivalent to Tikhonov's method of standard regularization, which is
a common method for solving inverse problems in mathematics (Poggio, et
al.,, 1985). With this realization, various visual computations have been formu-
lated in precise mathematical terms.

In addition, Marr suggested that there are many modules in early vision,
and that the computation for estimating of surfaces from the retinal image
is carried out independently in each module. The computational ‘theory of
modules is now generally called “Shape-from-X”, and it has generated a
large body of research. Here, X represents ‘binocular disparity, shading,
texture, motion, or some other source of information relevant to shape
determination.

In this paper, we initially discuss how outputs of early vision modules
are integrated into one unique representation: a 2 1/2D sketch. For this

problem, a Bayesian estimation framework is useful for explaining much. of
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the psychophysical data obtained by a cue-conflict paradigm. We proposed
a new theory for the integration between vision modules that is based on
a Bayesian estimation and a simple neural network.

On the other hand, a representational space should be a topological space
that preserves a relative degree of similarity between patterns. In order to
investigate the representation of a visual pattern, it is very important to
develop a general framework that explains their pychological similarity. In
the latter part of this paper, the mechanism of visual cognition is discussed
based on our recent research concerning psychological similarity. We then
introduce a neural network model of the inferotemporal cortex, which is
the center of visual cognition.

Finally, we discuss the computation of information integration in middle

vision and pattern representation in the general framework of visual com-
putation proposed by Kawato and Inui (1990).

Magna Propensio chez Descartes

——Sur la preuve de 'existence des choses corporelles—

par Takashi KURATA
professeur adjoint

4 I'Université de Shimane,
Faculté de droit et des lettres,
Philosophie

Dans la VI® Méditation, concernant Pexistence des choses corporelles,
Descartes dit ainsi: «Dieu m’a donné une trés grande inclination (magna
propensio) i croire que les idées des choses sensibles me sont envoyées des
choses corporelles.» Il prouve P'existence des choses corporelles en s’appuy-
ant sur cette inclination. Dans ce traité, en mettant au point cette «grande
inclination®, je voudrais examiner la pertinence de la preuve de l'existence

des choses corporelles que montre Descartes dans sa VI® Méditation.
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