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Modeling the representation and transformation of material-related information
in the visual cortex
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Our brain can easily recognize the material of an object - what the object
is made of - just by seeing it. This study is aimed at understanding the neural processing of the
material-related information through the visual stream in the brain and developing a computational
model that can mimic the processes. A series of functional brain imaging and psychological
experiments revealed that (1) the higher ventral visual areas in monkeys represent visual and
non-visual material properties of objects, and (2) the neural representation can be affected by
simple visuo-haptic _experience on the objects, suggesting that is formed through learning of the
crossmodal association. Further analysis with the state-of-the-art computer vision techniques
revealed that (3) deep convolutional neural network models can capture the representation of the
visual and nonvisual material properties. These new findings greatly advance understanding of
material information processing in the brain.
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