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Discriminable Sizes of Tactile Bars Touched from the Different Directions:

Evaluations in Horizontal and Vertical Direction Conditions
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Abstract: In this paper, we evaluated discriminable sizes of tactile bars (as distinguished from tactile dots) touched from
the different directions in sighted younger and older adults without rich tactile experiences. Participants tactually
discriminated several sizes of tactile bars in horizontal or vertical conditions and tactile dots presented individually via a
two-alternative forced-choice task (2AFC) using a forefinger. Results showed that younger group correctly distinguished
tactile bars in each horizontal and vertical condition when the differences between tactile bar width and length were larger
than 2.0 mm. Also, the older discriminated bars that were larger than 3.0 mm with high accuracy. Meanwhile,
discrimination time in vertical conditions were markedly shorter than horizontal ones. This may have been because most
participants were able to touch bars of vertical conditions more quickly by the concordance between the proximal—distal
axis direction of the bars and the movable direction of joints of the forefinger.
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(a) Horizontal condition (b} Vertical condition

Fig. I The direction conditions of tactile bars
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Fig. 2 Dimensions of tactile bar and dot used in expeniment
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{a) Tactile bar
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Table 1. Size conditions of tactile bars and dots

(a) Tactile bar conditions

(b} Tactile dot conditions

K {mm) Diameter {mm)

R {mm) Length (mm) * Width {mm)
0,00, 0.25 HILS, +1.0, 2.0, +3.0, +4.0 0.5 08 1.0,1.5 2.0 0,00, (.25 05 08 10,1520
0,50 H.5, +1.0, +2.0, +3.0, +4.0 1.0, 1.5, 2.0 0,50 1.0, 1.5, 2.0

* The actual length is the size thot adds each width w each length condition,
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Fig. 3 Accuracy rates among younger participants: (a) Horizontal conditions, (b) Vertical conditions
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Fig. 4 Accuracy rates among older participants: (a) Horizontal conditions, (b) Vertical conditions
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