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Figures 1 and 3: Reprinted with permission from Young, P.M. and Yamane, S. (1992, Sparse popula-
tion coding of faces in the inferotemporal cortex, Science, 256, 1327-1331). Copyright (1992) American
Association for the Advancement of Science.
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General physical similarity model
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AIT cell data
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Visualizing Information Representation of Visual
Area in the Cerebral Cortex

Masato Okada

(Kawato Dynamic Brain, Project, Japan Science and Technology Corporation)

In this review, I will explain how the Principal Component Analysis (PCA) and/or
Multi-Dimensional Scaling (MDS) methods are utilized to explore information represen-
tation of visual areas in the brain. After reviewing the anatomical and physiological
findings of the visual areas briefly, I introduce interesting works regarding comparison be-
tween physiological and physical spaces of face by Young and Yamane, and that between
psychological and physical spaces of two—dimensional shape by Makioka et al. Young and
Yamane analyzed the population of face-responsive neuron in the area AIT by means
of the MDS. They compared this MDS result with that of some physical configurations
of face, and found that they are similar to each other. Makioka et al. also found the
similarity between the psychological and physical spaces. Recently, we analyzed the dy-
namical behavior of face-responsive neuron population in the monkey temporal cortex
using the MDS. We found that the face-representation is embedded in the population of
the face-responsive neurons with the hierarchical structure, and found that this internal
representation dynamically changes: In the early phase (90 ms—140ms), the population
formed clusters corresponding to rough categories. In the later phase (140 ms—190ms),
the each cluster expanded to form sub—clusters corresponding to finer categories.

Key words: Brain, visual area, neuron, information representation, PCA, MDS.



