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A study about selective attention and learning
in the human visual system *

Kazuhisa Shibata

Abstract

In this dissertation, | discusstwo topics: neural mechanism of selective
attention and learning in the human visual system.

Selective attention is a critical function to select relevant infor mation from
cluttered visual environment under the limited neural resource. Previous
neuroimaging studies have localized the neural basis of selective attention.
However, its dynamics has been unknown. In thefirst study, | examined the effects
of selective attention in the visual cortex using hierarchical Bayesian method which
allows usto estimate cortical currentsin the order of milliseconds and millimeters.
Results suggest that the temporal characteristics were different between spatial
attention and feature attention.

How a performance feedback affects human perceptual states and learning
have been studied in psychology. However, its neural mechanism remains unknown.
In this second study, | examined how the neural system utilizes the performance
feedback to control the learning rate during the visual discrimination task. |
conducted psychophysical experiments and computational simulations using the
performance feedback manipulation paradigm during visual discrimination
learning. Results suggest that the learning rate of the visual system is determined
by the optimal combination between the prediction of the improvement and the

performance feedback.
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