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Haptic Hllusion of Elasticity by Combination of Vibratory Tactile Stimulation to the Palm and Forearm Motion
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Abstract: In the current study about skin sensation, numerous precedents of haptic illusions perceived in
static condition have been reported, such as the “Aristotle's illusion”. However, there are a few examples of
tactile illusions involving dynamic action like “swing arms”. In this situation, we found out a new illusion as if
an elastic object bounced on a palm to the accompaniment of a forearm movement if we gave a steadily
vibratory tactile stimulation to the palm while moving the forearm vertically. This illusion is only observed
while the forearm is moving, the occurrence of illusions is thought that somatic sensations is related. In this
paper, we investigate the mechanism of this new haptic illusion focusing on the velocity and the direction of
the forearm and the strength of the vibratory tactile stimulation.

Key Words: Haptic Illusion, Sense of Elasticity, Movement-Related Gating, Somatosensory System

1 IFL&HIC THONEBERL, TORRED LR ORI &2 B8R
INETOMMBEEICBNT, [T U R T L ADESR 5.
R [NRUVEOER) [INTRESND L 512, MR
IRRREIC R DMEER IR S < MESh & Ll 2. RER
D, HiEIRD ) HO®BEL ML RETOMEERINE 2.1 EBRVATL
M. ZohTHRAE, Bz ETICHR 2 ETICEIC REHOIRICIZA E—Hh (Y — R v FHRREH,
EHIREDME 2 5 25 &, fiESIRY FASND &% LW060P1-W) ML~ (K 1) . IEEl#KE DA A—F
(PR SEZE L, BRI IR D B D & iR 3 5 ) (Interface #k, PCI-3523A) %/t L, A—F 4 A H7 > 7 T
LHEN TV Loz, IEEENCADE TFOR TERMEME EShAC—T XV L.
WA TWEND X I RERNELDZ LA L. R
SER XA OEEZ A b THMEENAE T D Z Enb, i
BEONLE b U < (3 & IREY I O RE O BN 5 22D
MHERSH D EEZHND.
JCICHIBEES) & A ORI L LT, SeBifih & S Efih
TIET 7 AF ¥ BBICBNTER RN ERREESNT
W32l E0—J, EBEOH A% b o TR R I 2R
SNTBEOH ML, RifioEERES IR, =8
IREE, FEENIRBEDIETHIK 22 Z L HHLMMIZEN TV D
[3]. % LT Chapman &A% EFENCE T Z 1T X
D, IREVR OBIENEDT D Z L ARELTWA[4. L
L7203 b, RIZIEEH OFIBEONLE L & R T O
ORIRICEET 25 M. ARSI, RS A IR 72
W2 LTV D, HEORBEREARMMICED X 51tk

1 RE—#H



2.2. EERFIE

AITEE BN RS & 5 1L REIZ d5 1 D S O IRBYV AN BE ) % Fhifk
T 5728, 1L U DIZHiBER RO OIRE) R O BIE % 1 E
L7,

K 2 1R X9, R IT e AR i AEE B
SN 7IRIE TR T D, A —h a— 2 L EENES
THEINCAE =D Z2ED LI~V vy 7T —FTHEHEL
7o (X 3). ZDIREET, TR SN HIREIITIZ L,
A — 7 ORBIRIE 2 & — 8 — FEEIZ L - TH LR
T LHIEEEE AT, EIEDZK U 2 BEE RO,

X 2 REBOHkTF

B 3 RE—ALVEICEAESNTLEHF

HICIRT BIRENE, FANC TIHEREIT o 123,
30Hz DIESLN 2R LIS TR B ISERA 4 L D
ZENbinotn. Lo TRERTIE, BBRE N IEK O
HERY AN RAERELCTLE D AIREMEEZEBE L,
30Hz D IEFERIREIC NI /B ERRE LR (K 4)
FEICEER U2, BEIE 2R 0.11s, 2oR[ERE 1s T
~LT=.

X 4 HAKR

WAZ, FIEEBING O EORB R OBE A2 HIE L.
BB VLR AR LR D SRR & RIRR DR E B> 7o 1%, 1R
i 10cm, JEEEK 1Hz T E FICHIEET2 PCE=4% £EO
BRRIZE DY CRERZIRY , JeDFR & FRICHEET
ENEE AR CSBEERKDTZ. PC T=4% ECTHIEET
BLERIRD 1s O JE % FEEH < 9 0#I L7 XM (0~0.11,
0.11~0.22, 0.22~0.33, 0.33~0.44, 0.44~0.56, 0.56~0.67,
0.67~0.78, 0.78~0.89, 0.89~1.00) 73T > ¥ L T&ITH,
ZOKETRIEN G 2 ST, wERE 20 RBM 5 4 & &k
PE L AR L, BEEFIXEICBWT 3 E, Z 27 FEE %
KT,

K 5 ICAREBRO VAT A ERT. EBRPIZA PR
ZHBUTHRYA R/ A X&BoR LTz, FERISH D 72 R
TR 1R CTH - 7.

PC T_#
70475 A1 -
| LE SO ]

ERIEDNIE BER

O35 L2
REOEE

F—R—F
[T T T TT]]

[l
| RIS % AR
I -

E L

— DA R— K

A=A



2.3. RER T — 4 DM
FERTESNET—ZIZPCLOHNETHD. Z0
T2 OFETITIHMENRE TH 5720, EFAIZBNT
B ol PC O NEEZ XL LIz b DT, Fhi B DA
FXFICBWTESNT- PCOHAEEZ S LIZ b D%
BRL7Z. Zhic Ly, BHIERFOBEBRORIEORMES 1 &
Lz & &, EBRFORIIT OMMEA EE EL L%
I L7z

3. ERRHER

B ONE & AipLER T ORBIE OREOELEK 6 12
AR, AR AT L R O R B R o B O HRIE i &
1e L&Dz, & 2T EONE 2, BilhiXrEH
ZoRd . ABEEE) T OHREN T O BIE LR LR O SRBY T OB
LW REL 2B ER Do, ZHUE Chapman O
&L AEDOBNEZ TR T HEDTHS.

7 15
6 10
w° T 1 T T+5 =
E LT N ¢ E
i g, % + | L% t esn
Y

g, | N L IA 5§
] N N \-.__/ 10

0 -15

0 0.2 0.4 05 08 1
BERY [s] +  EFEOR4
—— B [cm]

X 6 ZE0fE&LRBTEDOREBEDRER

B 7 135 2 ftEcEORE A LY, FEOB < HE LT
BHEE P OIRENTE OBMEDZEALZ R LT=b D TH 5. Al
EB P OIREYNTE O BIE XS O I AREN Z A T2 b
DTHDH I LBghrole

-
e
ol

L 8 # £

i)
[ B o RR4E]

—
=

[ T N - I
7an
[ |
|
AE_'
|»—
'—-
N
|
EOEE [cmis]

=]
|
=]

i} 0.2 0.4 06 08 1
BEhd [s] —— JE ]
FEOEE[cm/s]

B 7 E0&ESLEHRHOREDERF

4, EE

FEBRER S, mifiE BIRENE Y CEB S B AI1CR
2RO TR LT, EORBE OBREILE T OMARE
N&EH->TENT D ERHLNITR -T2, EfRIZRBW
T, B8 ORISR E AN EEEx b L, BO
&k L CREEMAMENE oL &, NiZZ D
N tE L IR 2 LRSS (1K 8).
AEERTIXEOFOER XL ICH LT, FEXRH EICE
D AR SAAIEREN & R > TV 72diz, £ 5 THiE
BEFFFLTWD XS RN EIZAE LD TRV
LHEHIEND.

— Ao{uR
—— EMOES

X 8 HAEKZERFELTFZHNLLE
ERBEHDA A=

SEDNEDHE

5. F&H

ARG TIE, AibEER) P I A~ IRERE A 5 2 5 & M
EELDEWVHIH LWBRGIZOWTHE L, miiaES S o
RER OZLZHIE L.

ST R D IRBEN A 5 2 A, IRENE ORE
& HiEE OO FE O BRI EAE OB %2 7R3 202 BREE L TV
{TFETHD.

SE X

(1] RINIE, SHEE, EM_, 4GMIE : BR Part 2
BEE MR AN R Ty 7, 3B ERE, pp.420,
2007

[2] S.J. Lederman: The perception of surface roughness by
active and passive touch, Bulletin of the Psychonomic
Society, vol.18(5), pp. 253-255, 1981

[3] Marco P. Vitello, Marc O. Ernst and Michael Fritschi:
An instance of tactile suppression: Active exploration
impairs tactile sensitivity for the direction of lateral
movement, proceedings of the EuroHaptics 2006
International Conference, pp. 351-355, 2006



[4] L.J.Post,I. C.Zompa, C. E. Chapman: Perception of subjects, Exp. Brain Res. 100, pp. 107-120, 1994
vibrotactile stimuli during motor activity in human



