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Short-term memory characteristics of vibro-tactile perception in human fingertips
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Abstract: This paper discusses the short-term memory of vibro-tactile perception of human fingertips. By using a self-developed
vibro-tactile expression device, a recall experiment was firstly carried out among 20 subjects aged 20-30 (10 males and 10 females) to
discover the memory span about the vibro-tactile perception of human fingertips. Within this memory span, a cognitive experiment
analyzing the recognition accuracy and the reaction time was carried out. The results showed: (1) The vibro-tactile memory span of
human fingertip is 4 + 1; (2) The vibro-tactile memory span increases as the discrete intensity between vibration stimuli increases; (3)
Too long or too short vibration duration will reduce the vibro-tactile memory span, and the optimal vibration duration for men is 400
ms, for women is 300 ms; (4) The more the number of vibration stimuli is perceived by the human fingertip, the lower the recognition
accuracy and the longer the reaction time it needs; (5) Compared with the vibration stimuli in disorder, people are more likely to
remember the vibration stimuli in increasing/decreasing order; (6) The information extraction mechanism of the short-term memory

about fingertip vibro-tactile perception bases a point to point scanning process among these stimuli. These results help to understand

the human fingertip tactile characteristics and provide a physiological basis for the study of tactile feedback technologies.
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Fig. 1. The vibro-tactile device used in the experiments. A: The structure of the device. B: The application of the device in the experiment.
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Fig. 2. Comparison of different memory span (4) and percent-
age of correct recall (B) under different discrete intensity of
vibro-tactile stimuli. The vibration intensity memory span and
the recall accuracy increase as the discrete intensity increases.
All experimental data were obtained when the vibration duration
was 300 ms. Mean + SD, n = 20. P < 0.05, "P <0.01, "P<
0.001 vs 5% condition.
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F 1. FIAE A E (%)

Table 1. Mean percentages of correct scores (%)
3 items 4 items 5 items - Yes No. Total
Partial correct ~ Correct

Female 44 +5 32+6 18+6 82+12 27+6 34+7 3112
Male 41+7 25+12 14+ 12 79 £ 10 21 £8 305 27+15
Total 43+ 6 29+10 16+9 80+ 11 24 + 8 3247 29+ 14
Mean + SD, n = 20.

2. BAR L AT (s)

Table 2. Mean reaction time (s)
3 items 4 items 5 items Yes No. Total

Female 1.41+0.13 1.72+£0.10 1.92+0.15 1.74 £0.14 1.61 +0.12 1.68+0.13
Male 1.53+£0.27 1.76 £0.24 1.97+0.24 1.84£0.18 1.67+£0.24 1.76 £0.22
Total 1.47£0.22 1.74 £0.18 1.94 £0.19 1.79£0.13 1.64 £0.20 1.71 £0.28

Mean + SD, n = 20.
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