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Development and Design of Head-mounted War ning Device Based on
the Study of Vibrotactile Perception
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ABSTRACT: This study aims to compensate for impaired sensory channels through vibrotactile warning signals and ex-
plore ideal forms of head-mounted vibrotactile devices to provide guidelines for industrial design. In order to study fea-
tures of vibration, experiments in this study focused on the spatial locations, temporal patterns and parameters of vibro-
tactile stimuli, and proposed a vibrotactile early warning system. In the first experiment, measurements of tactile percep-
tion were conducted to assess the sensitivity of different positions on the head to identify suitable vibration positions. In
the second experiment, seven vibrotactile patterns composed of different temporal patterns and intensities were compared
to identify suitable warning patterns. Based on experiments, a vibrotactile warning helmet was designed to be used in
construction sites. The results showed that the hairless region around the forehead and the center of the temporal regions
have higher sensitivity, and those vibrotactile patterns with short intervals and high intensity are more suitable for trans-
mitting warning information. These results from perceptual experiments provided evidence for placing vibration modules
and determining parameters of vibrotactile stimuli, which can be applied to the design of head-mounted devices based on
a specific situation.
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Fig.1 Features and parameters of vibrotactile stimuli
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