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Research on weight illusion by vibratory stimuli to fingers
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Understanding the mechanisms of weight illusions lead to effective presentations of weight per-

ception. This paper investigated a weight illusion caused by simple vibration applied to the fingertip

from the perspective of grasping force. Five vibratory stimuli with different frequencies from 30 Hz to

300 Hz were tested, and the change in grasping force and the intensity of the weight illusion caused by

the vibratory stimuli were investigated. The lower the frequency of the vibration stimuli, the higher the

grasping force and the reported weight illusions. These results suggest that the presentation of a single

vibration stimulus increases the grasping force and makes the object feel heavier.
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Fig.1 Outline of the apparatus and experiments
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Table 1 Properties of five different stimuli
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L 2 60 Hz 11.9 m/s? 84 pm
FE3 | 100Hz 174 m/s? 44 ym
Hl#¥ 4 | 200 Hz 75.3 m/s? 48 pm
Fl# 5 | 300 Hz 138.1m/s?> 39 um
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Fig.2 Increment in grip force for each stimulus. Means

and standard errors among the participants.
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Fig.3 Rank of perceived vibratory stimuli heaviness
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Table 2 p-values between each conditions

Stimulus | 60 Hz 100 Hz 200 Hz 300 Hz None
30 Hz 0.582 0.020 0.086 0.004 0.001
60 Hz - 0.069 0.134 0.006  0.002
100 Hz - - 0.616 0.021  0.001
200 Hz - - - 0.082  0.005
300 Hz - - - - 0.057
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