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Three dimensional visual-auditory-tactile feedback for teleoperataion
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An experimental system, which can represent 3D visual-auditory-haptic information
of its slave side to its master side, was constructed. The visual information captured by a stereo camera
was displayed on a 3D monitor, the artificially-generated auditory information based on a target
information measured by a visual recognition system was played from a 4-channel speaker, and the haptic
information was transmitted via a bilateral controller which established 2-DoF position tracking and
action-reaction law between a plate robot and a joy-stick. Task efficiency and operationality were
evaluated through remote-operation tests conducted by human examinees under various conditions of delay
and generated audio. The results verify that depth, velocity, or acceleration information is worth
representing as audio information especially under communication delay.
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