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The Laboratory for Visual Neurocomputing has been
conducting research on functional column formation and
information processing mechanisms in the brain experi-
mentally as well as theoretically. Based on our unique
self-organization model constructed within the thermody-
namics framework, we have proposed several predictions
about column formation in the visual cortex, in particular,
the effects of visual experience on the orientation of col-
umn formation/reorganization. To demonstrate the pre-
dictions, we performed experiments by mounting chroni-
cally the cylindrical-lens-fitted goggles on young kittens, by
which we confirmed that the exposed orientation was actu-
ally over-represented in the visual cortex. This observation
justified our theoretical predictions. We are attempting to
identify the period during which visual experience has in-
fluence on the reorganization of the orientation columns
- the critical period of orientation plasticity - in the ex-
periment on kittens reared with the cylindrical-lens-fitted
goggles. To obtain better understanding of the principle
of brain information processing, we are engaged in the op-
tical imaging of the horizontal connections in the visual
cortex, the development of real-time imaging with voltage-
sensitive dye and a theoretical study of cortical dynamics
using a spiking neural network model. Furthermore, we are
devoted to the elaboration of our internal clock model of
the cerebellum and its application to a brain circuit model
for speech production as an important building block.

Research Subjects
1. Development of visual cortical columns
2. Information processing in the visual cortex

3. Generation and learning of temporal /sequential infor-
mation
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