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Abstract Since bats can perform high-speed flight only using the auditory information, it is clear that they have efficient echo-location
skills, which is expected to be utilized in the welfare and engineering fields. However, the human brain activities while listening the echo sound
which has the same pattern of bats’ sound and the improvement of discriminating the target roughness have not been investigated. In this study,
therefore, the simulated echolocation sound of the bat derived by the FDTD method was used for investigating the discrimination skill of the
roughness of the resin plate surface as well as the MEG measurement using the same stimuli. In addition, the effect of the listening training
was checked by performing the same tasks. As a result, it was found that the magnitude of the brain activity around the auditory area tended to
correspond to the roughness of the surface. In addition, the psychological experiments revealed a significant trend of the improvement of
discriminating the roughness after training.
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