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A Frequency Domain Analysis of the Effect of the Tactile Contact Lens

*Ryo Kikuuwe, Akihito Sano, Hiromi Mochiyama, Naoyuki Takesue,
and Hideo Fujimoto (Nagoya Institute of Technlogy)

Abstract— The tactile contact lens (TCL) is a flexible sheet having numerous pins arranged on one side of
the sheet. Rubbing an object surface with a TCL, one can clearly perceive small deflections on the surface.
This paper presents a frequency domain analysis that suggests two causes of this effect. One cause is a
lever-like behavior of the pins, which generates tangential displacement on the skin surface. The second
cause is the spatial aliasing effect resulted from the discrete contact, by which the temporal change of surface
displacement is efficiently transduced into the temporal change of strain.
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Fig.1 The tactile contact lens. (a) Basic structure.
(b) A prototype being used on an object surface.

0220 0000000000000 0200409015001700O

2. ObOoOooboooo

gboboooboooooooooboooobooboon
gbobooooboooooobooooboooooooono
gbooooooooooooboobooboooon
gbooooooooooboobOobobooooon
OO0TCLOOOO TCcLooooooooooooo
gbooooboobooooobooo

gbobooboooooooboobooboobobao
gbobooooooooooosuboonoboooonod
oo0O0000O TCLOOoODOOOoOoOOoooooooo
ooo0oO0oOooooooooTCcLooOoooooon
ooo0o0oO0oooOoOooooTCcLooooooooo
goboo0ooOooooooooobooooooooon
gboobooooboooooboobooboooooo
TCLO Fig. 200 000000000000OCO RO
00 A0000O00O0O02rPOO00OO0OOOODOOOO
000 R<oPOOOOOOOODOODOOOODDOOO

vdooooooooo . 0000000000
goooooooooooooooboFAs000ooo
gbooooboobooooobobooooo

base sheet

Fig.2 The coordinate system and the model of the TCL.
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Fig.3 Displacement of a pin-tips caused by surface
deflection.
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Fig.5 Plots of the functions |g:(§,n)], ¢ = 1, 3, 4, and 6.
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