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Tactile-information-processing mechanisms of fine-surface-texture discrimination

=hE B, A
Tetsu MIYAOKA and Toshio NAKANURA

Abstract: The purpose of the study was to investigate the low-pass filter characteristics and to evaluate the validity of
“amplitude-information hypothesis” proposed by Miyaoka et al. for the mechanisms of fine-surface-texture
discrimination in human tactile perception. Two experiments were performed. In Experiment 1, six diffraction
gratings were used as stimuli. Their wavelengths were 6.7, 13.3, 25.0, 33.3, 50.0, and 75.2 um. Six subjects
participated in the experiment. The stimuli were moved on the index finger in three moving velocities and the
subject judged roughness of the stimuli with two-altemative, forced-choice technique. Psychometric functions,
calculated from the experimental data, clearly showed the existence of the low-pass filter. In Experiment 2, five
abrasive papers with particle sizes between 1 pm and 30 pm were used as stimuli. Six subjects, the same ones as in
Experiment 1, participated in Experiment 2. Patterns of psychometric functions obtained in the experiment were
similar to each other in spite of the changes of stimulus moving velocities. The results supported - the

amplitude-information hypothesis.
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Fig. 1. Simulation results based on the equations (1)-(5). The vertical
axis shows the probability that comparison stimuli are judged rougher
than standard stimuli. The horizontal axis shows relative wavelength of
the comparison stimulus. Each symbol in the figure represents the
results of each standard stimulus, respectively. The x, in the figure

shows an absolute threshold.
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Fig. 2. Cross-section profiles of abrasive papers observed with the
contact profile meter (Kosaka, SE-30D) with and without a filter. The
top two profiles are the cross sections of 12-um particle abrasive paper.
These two profiles show the same part of the same abrasive paper. The
upper of the two shows the profile without a filter. The lower shows the
profile passed through a filter. The filter passed waves with
wavelengths which were greater than 250-pm. The bottom two profiles
are the cross sections of 30-pum abrasive paper. The upper shows the
profile without a filter. The lower shows the profile passed through the

same filter used in the 12-um abrasive paper'?.
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Fig. 3. Psychometric functions based on the data of the diffraction
grating discrimination experiment. Moving velocities of stimuli are 5
mm/s, 10 mmy/s, and 20 mm/s from top to bottom. The vertical axis in
each figure shows the probability that the comparison stimuli were
judged rougher than the standard stimuli. The horizontal axis shows the
wavelength of comparison stimuli. Each symbol in the figure represents
the results of each standard stimulus, respectively. The unit of the

values in the legend is micrometers.
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Fig. 4. Psychometric functions based on the data of the fine-surface-
texture discrimination experiment. Moving velocities of stimuli are 5
mny/s, 10 mny/s, and 20 mmy/s from top to bottom. The vertical axis in
each figure shows the probability that the comparison stimuli were
judged rougher than the standard stimuli. The horizontal axis shows the
particle sizes of comparison stimuli. Each symbol in the figure
represents the results of each standard stimulus, respectively. The unit

of the values in the legend is micrometers.
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