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Dynamic presentation of cognitive information during manipulative movement
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It is well known that real-time sensory-motor transformation using feedback from
hands and arms are needed for successful manipulative movements (e.g. driving vehicle). During
driving, while manipulating a steering wheel, drivers need to compile enormous information
from various sensory receptors (e.g. eye, skin, or muscle) to detect the current state of vehicle.
However, it is also well know that the voluntary movement itself suppresses the sensitivity of
human sensory systems. This is obviously an inherent disadvantage for human being to control
voluntary movement, but we think this can be overcame if the man-machine interface could
modify the presentation of perceptual stimulus according to this lowered sensitivity. Therefore,
in this project, we will explore the method to present perceptual stimulation in the way to
compensate for the reduction of sensitivity of human sensory system. To this end, we will first
establish the method to measure the extent of sensory suppression in cerebral cortex using
electrophysiological techniques and evaluate them in the subjects performing manipulative
movement. Then, we will adjust the way of presentation of perceptual stimulus to subject so that

it could compensate for the movement-induced reduction of sensitivity to detect that stimulus.



Using the data obtained, we will propose mathematical models which could calculate an

appropriate way of sensory presentation corresponding to perceptual characteristics in each

individual. Finally, we will experimentally confirm if the modified pattern of stimulus

presentation could improve the performance of manipulative movement itself.
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