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Enhancing fingertip haptic sensitivity by cooling skin temperature effect and
using stochastic resonance
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The current aﬁproach to improving fingertip haptic sensation using
stochastic resonance, which enhances haptic sensation by applying mechanical noise, has limitations
in its improvement. While the haptic sensitivity would improve when sufficiently large noise is
applied, fingertip haptic sensitivity decreases when a large noise that humans can perceive is
applied to the wrist. Thus, we proposed a novel method to improve the fingertip haptic sensitivity
by applying vibrotactile noise to a cooled wrist. Specifically, we confirmed that cooling the wrist
skin reduces its sensitivity to vibrotactile stimuli. Thus, using this effect, we could apply a
large but imperceptible noise to the wrist. This allowed us to propagate a large noise to the
fingertip, improving the tactile sensation of the fingertip via the stochastic resonance effect.
Through several experiments, we verified the efficacy of our proposed method.
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