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Convex-Concave Perception in fingertip

Masatsugu Shimmeimae ™, Masashi Nakatani*!, Naoki Kawakami*! and Susumu Tachi*!

Abstract — Human can readily identify convex and concave geometry with his/her
fingertip. Human characteristics of geometric perception have been studied in the field
of Braille to optimize its readability. However, how accurate human can identify convex
and concave geometry has not been studied very well. If such study would be performed,
the result would give some insights on how the design parameters of a tactile display or
sensor should be determined. Owur experimental results revealed that signal detection
performance and shape identification performance was almost the same for convex and
concave geometry when the height (or depth) of the raised (or indented) area is over 0.2
mm. This method we used in the experiment can be applied in evaluating the performance
of a developed robotic finger comparing with human shape identification performance in
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fingertip.
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Fig.1 The experimental surface used in the
experiment 1 and 2.
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Table 1 The result of experiment 1. The
detection threshold d' and Am for
raised and indented surface is shown

(N=6).
ik Average Variance ]Sjtcd‘?g‘:l‘gn d Am
N 0.10 0.06 0.25 - -
SN(0.1) 0.63 0.23 0.48 23 0.57
SN(0.2) 1.0 0.0 0.0 3.0 0.94
SN(0.3) 1.0 0.0 0.0 3.0 0.94
[ Average Variance ]S)t:\flii?{gn d Am
N 0.10 0.09 0.3 — —
SN(0.1) 0.72 0.20 0.45 2.1 0.62
SN(0.2) 1.0 0.0 0.0 3.0 0.90
SN(0.3) 1.0 0.0 0.0 3.0 0.90
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Fig.2 The result of Experiment 2 (N=6).

Top: The rate for answering as raised
surface for flat and raised surfaces.
Bottom: The rate for answering as in-
dented surface for flat and indented
surfaces. Error bar indicates standard
deviation.
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