O FEEHF CRIR)

2016 9 4 ~6

BENADORIBNFFBEICEA SR8

ZHFRER (FIR)

Satowa WATANABE, Ibaraki University
Taro SHIBANOKI, Ibaraki University
Koji SHIMATANI, Prefectural University of Hiroshima

Effects of stimulation around the pinna on stability of the body sway
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Abstract: This paper outlines a body sway mitigation based on tactile stumulation around the pinna part of the ear.
With the proposed technique, the application of various vibratory stimuli around the pinna part of the ear can be
reduced body sway, balance of the subjects was measured and evaluated. In this way, the safe and simple body sway
mitigation was realized. In experiments, postual sway during application of a steady-state vibrotactile stimulation was
compared with the one during application of acoustic stimulus that has a regular frequency to validate the method’s

efficacy.
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Fig.2 Scenes of measurement
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NS : Not significant
* :p<0.05
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Fig.3 Experimental results

HEw Y (IMU-Z Lite, Rty b AY—) 2EEL,
BRI IXEOEEE (YT Y A Wii R— R, Nintendo) 123
b, HEMURETT =60 [s] OMIZ v T LB 2D LD
faRU7z (Fig.2). 7z, RREEOBIMEZMGEET 5 72 O I 6k
% A ZXHUZ, 4000 [Hz]) OHERRIM % 5 2 TRRDFH %17 -

LOFEBRTI, RIBIC & B BEREEAORE R MM 5720102,
ﬂ«%ﬂl’%ﬁ@b&b‘fg LD EIT o7z, EHINE 10 884f7& L
Tz B, REREAVYUFESICHD, HBREORZEEZET
EHaL 7z.

3.2 RBREER

Fig.3 12 (a) BERHANEE, (b) MREIHFIIKE 5 2 72 BR D & FEAfhi fE ks
2R, BiE (1) BEBEFFRME, (2) XRmEinE, (3) #ifd
HERE, (4) ZFEEEHREEER, (5) MR, (6) 3
ERIMEEDRMZRLTWD., 28, KGR ITMHIERED &
flfEREDEFED 1 &5 X5 IERLLTED, (a) 1T

o2&, (b) BEMEMOIXSDEEZRLTVWE I L "“i‘é
N, K&, RO AR & S TR R I
EAEEDRALNEVEDD, (a) HWERETIRRHTE, (b)

REETIHRRMEBITIE, —FEETFLREERE, BhE,
3 WA BHEEE DR B W THREKYE 5% THRANRD SN
7z, ZZCHERHBEICBWTIE, ST & D R0 B AT
NRILZZENPREINTWDS O, KERTIIBEENEZA£AH
FHRFIZA S L TWE 7280, SREFENERTNTNCHERI N
R, RHMBENEEICRD U REEN D B

—7% (b) RENHIM DR TIZ, COP OMEIEE, 1F50%,
FEOBEROETHERZITRS LTS, BEEIZX>THAK
NV ARBED A L U TR H 5. 7272, FIREEFEET

ﬁaaﬁ¢#%af%tﬁ,mﬁﬁfi%;f%a#ot.:

i, RIEHME O COP AL FTHOMELIEKGF T2 I NTE

bm,&/TAﬁu BV TIEFIERZICA R0, @HE DI
PLEEA L D BT ARANDHEN DR LB HEEEZI LN
5.

UEDFERE D, BEAMHEICIREIRIEZ 4595 2 & THEH)
PR TE 2R 2 R UK. SRIIRESZ -V 2EFELT
IoRBFABTEITOL L BIZ, EAIIGAARENNZ— V2 E4L
XH, BREIEOFRI RN E MG 5.

4. F&®

AWTI, IRERIRZ BANEICS R 72D N T ABREAN
WEEHEE L. ERTRE, HIRRETX YT AR E RS 2

526

LR, HMOBEIZ LD HENT V ABREOZ L% Hig L
7o RER KD, RREBFRE, —FEEEAREERRE, R
5, 3 & BEE ORI TEAREH AR RSV R SN
05, REFEEAWVTEHERNS VAL ETE 582
RUT-.

SHIIHEBE 2B, RSO X - %2 S EIFLLE
B5Z L TR & RN S o AKRE & OISR 2B S H iz
LWL, £7z, HEBNZGEHARE AR SR N T v AHRE
F EFNA ZDFEEREF LTV FETHS.

& Xk

(1) Masdeu J.C., Sudarsky L., Wolfson L.,
of Aging: Falls and Therapeutic Strategies”
phia, Lippincot -Raven, pp. 309-326, 1997.
AT @A Rk 18 AR SRR R - R AR R,
“http://www.mhlw.go.jp/toukei/saikin/hw /shintai/06/
index.html”, 2016.7.1
Kouzaki M., Masani K.,
tion Originated from Finger Tactile Sensation on im-
proved Equilibrium in the Elderly Adults”, Research-Aid
Report, vol.25, pp. 52-62, 2010.

Shima, K., Shimatani, K., Sugie, A., Kurita, Y., Kohno
R, Tsuji, T., Virtual Light Touch Contact: a Novel Con-
cept for Mitigation of Body Sway, International Sympo-

“Gait Disorders
, Philadel-

(2)

“Influence of Afferent Informa-

3)

sium on Medical Information and Communication Tech-
nology, Tokyo, 2013.

Iwasaki, S., Yamamoto, Y., Togo, F., Kinoshita, M.,
Yoshifuji, C., Yamasoba, T.,
vestibular stimulation improves body balance in bilat-

Y., Fujimoto, “Noisy
eral vestibulopathy”
75, 2014.

SEH K, vEh ZERE, S OMET EOE H, dbE AL, RHE LR,
“HR R EF R E O BRI B X TE” ) Equilibrium Res,
vol.68, no.1, pp. 21-27, 2009.

Winter, D.A., Patla, A.E., Ishac, M., Gage, W.H., “Mo-
tor mechanisms of balance during quiet standing”, Jour-

, Neurology, vol.82, no.11, pp. 969—

nal of Electromyography and Kinesiology, vol.13, no.1,
pp. 49-56, 2003.





