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Tactile depth perception examined by the Fishbone Tactile Illusion
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Abstract — Tactile sensation usually provides reliable perception of an object’s presence
and its surface geometric profile. We can easily conduct a part of daily behaviors without
looking at. However, the human tactile sensation is not necessarily faithful reproduction
of the physical property of an object in real world. Here we report a novel tactile illusion
named as ”Fishbone Tactile illusion”: in which depth perception of the contact surface
occurs through stroking by a fingertip even though the surface profile is physically flat. We
investigated the effects of the touching modes (static and active) and that of the surface
profile of stimuli (presence/non presence and width of smooth-flat contact surface) on
the illusionary perception of stimulus geometry. The results from the two experiments
suggest that this illusion is induced when the stimulus satisfies following at least two
conditions: 1. a central smooth region is surrounded by rough adjacent regions; 2. a
central smooth strip is required when the width of its region is below 1.5 mm. This
phenomenon may reveal the basic of human tactile system to process the perception of
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depth in finger tip because of its robustness and simplicity.
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Fig.1 The surface geometry pattern used in
the experiments: Fishbone Pattern (a)
and Inverse Fishbone Pattern (b) . De-
tailed surface profile is shown in (c).
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Fig.2 Subjective perceived geometry in both

static and active touch condition.

N=10, and and error bars indicate the
standard error of the mean.

3.2.2 RERHRE

R IE, EBR 1 TR L D BRIEL 0 mm O
gratings R AL O 14 FEFEEZ R L, [H U HORE
® FP IR & IFP IR &7 & L C 7 $OHIS %
HA L7,

3.2.3 XEEFIE

FEBR 1 L RIEE, FEBRICIENT - TEBRE IIHERE D5
DOENERE L. ERFIZERLE LIEBREOL
FOANELEZRE LA o FLbg Eiz@Eviz.
PeBRE TR OERIE DR U FP IR & IFP Ik E 22
N1EFSRZY, ot LIFBOFMA O &L HR
FULRIZ L IEAZRE U Tond: “HETE 2. Eb5
HIER TR U TEHAITE, L0iRWIEAEE X
R 2 @I S W72, BB 2 TIX FP BRIV TS
WAL % active touch £ TOARFEEREIT 7. i
B OHLROIESRL FP/IFP AR D &5 6 03 EICHR
ENDHMIT U HA L ThoT-. WERITEEDT 0
ARAITE K Z D DITH 40 Hy ORI ZZE LT,



HBAN—F ¥ )LY 7)) T4EKHXEE Vol.13, No.1, 2008

& 100

p

s

=™

2

ég 75 ¢

= 5

25

E@ 50

-2

s g

£ g

22 os|

=

B}

S

Q

2 oL L
4 0.5 1 1.5 2 3 5 8

The width of the central strip (mm)

3 [A UHO#E % £5-> Fishbone Pattern 12
R & Inverse Fishbone Pattern JEIR D#H
Zfilh v b7z & &2, Inverse Fishbone
Pattern 2 XD <IFATWD EE 2 73R
(N=10). =5 — —|LEREsEE £
Fig.3 The result of subjective evaluation
that which is indented when stroking
over Fishbone Pattern and Inverse
Fishbone Pattern (physically indented
geometry).  Averages of the result
for ten subjects are shown, and error
bars indicate the standard error of the
mean.
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