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Fundamental research into the production and use of sound information by
visually impaired people actively tapping with a white cane
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This study experimentally examined the effect of actively produced auditory
information as the white cane comes into contact with an object on the environmental perception of
visually impaired people. Auditory information produced by mechanically tapping rubber plates of
different hardness with a white cane was measured. Furthermore, a totally blind person and a sighted

person wearing an eye mask tapped rubber plates of different hardness with different grips (Index
finger grasp, Pencil grasp, and Thumb grasp), respectively, and the differences in hardness were
estimated using the magnitude estimation method. These results showed that visually impaired people
need auditory and tactile information when estimating hardness, and that the white cane is a tool to

emphasize the hardness information. The development of this study can be used to improve gait
training programs, develop VR-based gait training systems, and elucidate the mechanisms of
multimodality.
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