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Integrative understanding of various symptoms of psychiatric disorders by
constructive approach using robots

MURATA, Shingo

3,200,000

This research project aims at integrative and system-level understanding of

the brain and neural mechanisms that produce various symptoms of psychiatric disorders by a
constructive approach using robots. We hypothesize that the prediction error minimization
considering uncertainty estimation is the fundamental computational principle in the neural networks

of the brain. We developed a hierarchical recurrent neural network model based on the principle and
evaluated the hypothesis by implementing the model into a robot. Experimental results on robot
behavior learning demonstrate that aberrant uncertainty estimation decreases or increases prediction
error signals, resulting in abnormalities in perception and action. Furthermore, the results also
suggest that the aberrant uncertainty estimation is derived from disconnection between hierarchies
and homogenization of neural activities.
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