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Masking Electrical Vibration Sensation by Mechanical Vibration

OVibol YEM (UEC), and Hiroyuki KAJIMOTO (UEC)

Abstract: It is known that, the vibrotactile sensation on an index finger can be masked by other vibration of the same frequency
that presented to the forearm. In our study, we aim to use this phenomenon to mask vibration sensation and remain only
pressure sensation, those produced by electrical stimulation. In the experiment, we used 50 Hz of mechanical vibration and
50 pps of electrical stimulation, those presented on the palm and index finger respectively. Result shows the possibility of our
approach for masking electrical vibration sensation, and we observed that after-masking pressure sensation produced by

cathodic stimulation is stronger than that by anodic stimulation.

1. [XLC®IC

Fox Ot Ix, ER, KERREER, @ERIESHRS
L O G AW D 4 SO O DE DR DO
RELTELTWAZ ERNFHLNTWA[L]. 2055,
JER SARE R 2 Y T 2 2R RIIZ R A X
WAINE L, e B MfRGE & F2BLT 25 72 012 2
IXFRJE T 2mm RBRE OB CORMRBMLEL 2D, £ 2
T* PERT A A% /U T2 L7 b2 B E LT

SHPEBAHNSND Z ERnD B[2]. EXHAIL, FI
Fﬁﬂiﬁﬂ&%@%@ﬁ TERABETH DD, ER
WCHERORRRTHZENEH LS, REBTHAET LM
DD H[3]. Bl 2L, WiREmEZ il TR AR E L
THERT DRI, IR AR T 5. ZOMEEZ RS
72IZiE, BRAKIC X A EREROBEOEEN R 211
THERLETHD.

—JiC, Tanaka H[AlIXIREBR A~ AF 7 I 58
G LTS, FREICHEBIRENIEZ 5 2 T\ b
F, BEICIREN A 52 % &, fREICB T 2 IREZ K UIc<
<72V, FRIZIIEATCLEI EWVIHIHDTHSD. LD
OBLNELHNI bISH TEIE, FBAEMIICER
DHERTT DI EBAEL 72D TlE7e W EE XD
ns.

AR TIZZDOTA T TICESX, BE~DOBBSM
MCAELDER EIEBERRICH LT, E~OEEIRR
WX TIEBREL~AF 7L, EROLEFESYE
LD FEEBRT 5.

2. BAEME

ERARIZIE, R & P2 o 2 SORR S
ERHY (M 1), NHDOHFEICL->TELLMEL
B b LWME SN TWALS][6]. et I ER %
AR EE DN, 2L Merkel iR 18 & FIE L

17 (S12016) 2016 12 15 ~17

TWA7HEEZLND. ZiIxt L TR S
WCIRENRE 2 AR S 528, ZHUEFEIC Meissner /MED
HRERM L TWDE T EEZLND. LI D4
EXmETIER VW E bbb TWn5. BxiXERM
T & BRI K 2 IRBY AT 2 LR bl - 2 BRI &
0, B2 CITIRE) & ER, BB CIX RSN AL S Z
EHEALDZLTNALR] T7b b, EBROFERIZE N
THRARERTEHRIEHR HAECTLED.

| ﬁ J

\ | \ | | | | | | \ |
Sensation shift ‘
> stimulus point

I Y
< —
«

Stimulus point

Cathodic Stimulation Anodic Stimulation

Fig.1 F2Mfili (/) & il

ERANRIC LA IREVE 2T HikE LT, RIFFRET
% Tanaka D[413E L~ AX L ZBIG 2T 5.
o O LAUE, W& FEEICRE UEERORE) %
FERL TV DORE, BB 2B 2H< 32 &, fRtic

B AEEBENEDOT S, ZORBEHMT 570, K
BFZE T, ZEICEKHNE OV A B & 5 CRE
ORI A 5 2 5. X v iEkicir LT
W5 BRI OIRENTE A3 U, #REhJE I E oy & FF
TeRWERDRIRFT H 2 L R 5.

3. PlREER

3.1 EEBOBEKM
ﬁ%%fi BRI~ AX UV REEAREET S
WIZ, BIZIREI 2 5 25 /5 2 D0 EMTkt LC, g5

- 0026 -

SY0012/16/0000 - 0026 © 2016 SICE



S B A S T PR AR CHRR S TR A &
DEDICHFE LIz ailET 5. R L7 fREE o
WAL 2 BRI 7T 7 T D Z LItk o TE
BlR i T OB A B L.

3.2 REREE

AGEERTIL, BRI 2T 572912, Acouve
Laboratory #1:0> Vp2 #RE) -2 FIIH] L 7= IRENEIE ALK
I% PureData % FH\>,  Muse 1> M50 47 1 47 7" C
HE L7z,

BRI ORI, Fx OEATHE[TI CHW %

& & ARk LM >~ b (K2) 2FHLZ. 20X

v Mg~ 7mar ba—7 (NXP Semlconductors,

mbed NXP LPC1768), =i# D/A 284 J OV - i A
BRI WS4, FRRE T OB K OsRME 2 il #
T& 5. BMIXES 1.75 mm, FUOREEERE 2.5 mm OF
Wiz 3XIEE L, FROBMEAPLEME LT, [
D 8 SOEMEAEEME LTHWE., BROLZEN
D=z, REEMmE BT oBEHEL, Zh a2k
%iﬁoth ECHEBRLL., v~ (1 /uaryhir—J¢
PC DT Serial #5179 Z & T, BXUBL O (&
WSV ADEE) ZPCOF—R— FRCTEIETXSH LD
L7z,

one
see
oee

/
'd {LJ‘ Dlameter 179 Inserval 3.3

Fig2 77 v N BB Y v K

3.3 #ER¥E - FB
WEERAE X 21~24 > 4 &4 (RE BN, 2EAF]X)
Thotz. EBROFIEIZLLTO®EY TH-o7-.

® I3 R K 91T, BRI EREEE ORI D

W B, REEMOE L IR 2 RS 7.

if:, R RESEDHTOIE R — FRICE
<& ’E:%J:

@ AFRITOFHEIZEWT, EXMIIC L 2EE 2135
%@ﬂﬁf%éif% A— RE#EIEL CTERE
R T

@ BRI ORIRIZOWTIE, iz 12k
rowm¥éﬁﬁ;%@ﬂ&®T)1~A_owr

X, BERAKIC L DR DIRENVRNE 2 5 F TH

Filg %0 Lo 2 LBz 7.

@ FTAFTT T DAL v F THEWARIEL D ON/OFF
U0 Rz, BEANKIC LA HEOREN ED X 9
(AT D 0 bl ST

® WBREDWET 5 ETHIERL, 20%, 1PREOE
KA DR DA% 7T 7IZRBLSH .

Fig.3 REIEMOME & IRE 2 ET e+ (F£) & 3B
DA ()

ARFEBRTIX, BT/ UV ADIEE 200 ps, 7L A%
50pps & L7z, F7z, HBOAIEOIEI AT % 50 Hz OIE
i L Uie. BRI O (P2 & 50 ORI
FURENE LT

3.4 EBRERLEER

BHIRE DMERL L T BRI E OB D 7T 7 %
[ 4|2~ REEhXFE VR DY ON DOIFO#RE REH T,
FFRORIMRIL 0 205 1 ETTH 7=, #HtlhE, #%
B LI E KL O TR T, BB 7 W EED
BERBEZ 1 L3280 r L. BfERBITEN
THEBIRE 72 L B0 OFMHITRT. 777128,
HT@ZO LINGyIno T,

, FEMORI T B SR ORISR 2~ A% 7

L, Fﬁ@iﬁfféﬁé ENRTE R, T TPHEER
DTHY, FEIE~DBEBXRL L E OB D FE A
BOHICL ST, HEZEROAFRAIRERERD Z &
ﬁ§/\7350f4

B, R A~ AX 7 LEBOER O, &
R O 5 SR L 0 b K& o7 2T 2 &
TR X5, BBAES EICERICHNET D
Merkel flf ZfiBL L CW B2 s EZ2BRD.

- 0027 -



il B3 il
i v"‘ﬂ"\‘“"“‘mmp’\ il /f\,\,v\,.m,wf\\
/ ol / \\
1
! »
PR 1 | 7 \ / \\
/ \ |18 N
! HNE | | N
BT ~H | HHR
| | 0 / \ L f L
wwaz J)r’ / \% = \\L
7 ) . )\
/A Y] [ N
AN ¢ A TATA A
A B VIV ST
| /I I
WE 3 | [/ ] B N
| | ) ™\
f '/I/ \
| L 114
fPfory : T
T | /
/1] \
SR 4 ; / / \\ ? \\
[ // g \\
AT TTTTUN] e | HN]

Fig.4 EBRORER

- 0028 -



4. BEHYIC

AHFFEIE, Tanaka S[4]23#&E L7-BSR2FIH L T,
RE~OBZAMCELDIRBIRE~ AT 7L, JE
WORFEAT S D FIEERE Lz, 2T, o
H\CHBIRENM A 5 2, I 2 TV BRI
DHTENED L HIZELT D058 L. HBREIC
AUTEREZHB IS5 FIETHELONEMERLID, K
FIEOFINEEHERTET-.

L1%1%, BRANLOMBE L~ 2% 7T DA
WOBRE L DOBBREHONNCTATETHS.

B
ARHFFEIL IST-ACCEL B IAMEAT 4 7] 7u Y= |k
D—E L LTITbiT.

SEXH

[1] L.AJonesand S.J Lederman, “Human Hand Function.”
1st ed. USA: Oxford Uniercity Press, 2006.

[2] V. Yem, R. Okazaki, H. Kajimoto, "FinGAR:
Combination of Electrical and Mechanical Stimulation
for High-Fidelity Tactile Presentation." SIGGRAPH '16
Emerging Technologies, 2016.

[3] V. Yem, H. Kajimoto, "Comparative Evaluation of
Tactile Sensation by Electrical and Mechanical
Stimulation." IEEE Trans. on Haptics (Accepted)

[4] Y. Tanaka, et al., “Frequency-Specific Masking Effect
by Vibrotactile Stimulation to the Forearm.”
Eurohaptics’16, 2016.

[5] K. A. Kaczmarek, M. E. Tyler, and P. Bach y Rita:
Electrotactile haptic display on the fingertips,
Preliminary resuls. In Proc. 16th Annu. Int. Conf. IEEE
Eng. Med. Biol. Soc, pp. 940-941, 1994.

[6] H.Kajimoto, N. Kawakami, T. Maeda, S. Tachi, “Tactile
Feeling Display using Functional Electrical
Stimulation”, 9th International Conference on Artificial
Reality and Telexistence(ICAT99), 1999.

[7]1 H. Kajimoto, M. Suzuki and Y. Kanno, “HamsaTouch:
tactile vision substitution with smartphone and electro-
tactile display,” Proc. ACM on Extended Abstracts on
Human Factors in Computing Systems (CHI EA), pp.

- 0029 -

1273-1278, 2014.



	Masking Electrical Vibration Sensation by Mechanical Vibration



