EU®IC

2016
Interaction 2016

bioSync: EERRIFAAN Y Z7a>vDiREL
KEMEBRALNTINA ADRFE

PR ) SR )

B . A ClX, fihE & SERESRE 2 MHAICHE T 2 BERTHA vy 77> a vk, In%
EH T 2 EEAGHEN T AN T AL ZDOFEICOVTHRRE, YUNEYF—2 a VvRAR—Y FL—=V

B TRIEE 20 & T2 EHERELHRE L FFEORMTHET 2 HEBEETH 228, HE» 6
INGZBMT 2 EIXEEL V., ARIZECIEREMFH &R ZE F— o B8 L CR— o8k
X D FEIRHCEIT 28 AT L 2T L, WAMBEFEY 2 — NV EllAGDLYE S 2 L THRIEEREZ %R
LB HOLE 2T ETA2 Y275 TN ATFLARMHE L, AETRA VY I 7 a vt
U WA BB DL R, AR EROMRIZ DWW TR S,

2.b)

JuN Nisuipal®  KENJI SUZUKI

Abstract: In this paper, we propose synchronous kinesthetic interaction among people so that people are
able to perceive the sensation of body motion such as muscle activities or rigidity of joints interactively. To
achieve this, we present an integrated electrode system that is capable of muscle stimulation and EMG mea-
surement on the same muscle by using the common electrodes simultaneously. One of the possible application
is an interactive rehabilitation for assisting gait training by sharing the timing of the backward kick-out. It
is also possible to transfer neuromuscular disease such as tremors from patients to caretakers and medical
staffs. The methodology, perceptual experiment, and potential scenarios are described in this paper.
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Wearable Haptic I/0O Device for Synchronous Kinesthetic Interaction
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Fig. 1 (a) Conceptual representation of the proposed interac-

THAF / NEhE

tion (b) Concrete Scenarios (c) Developed devices

FEARMNATEEIE (ADL) ICBE L, MiEZ2&0AE0Y
(QOL) DX T %I, 9 L wii&ipeii & HEAIETo
BEFEICOWTHBEONIER Y NEY 7= 3 VDA
+, 2L CHESLeERT LI LEETHS. 2T
PRET 2B > 2 T A% o TRBOARE N 7 H
% HE L2 A L Ao HE DS L oHET 5 2
LT, BERERTYA 7, 2 LTKBEDZ OBREE Bk
MELTHRTZ2ILE2LET2 (K 1(b) H).

1.3.3 AY95975747 « AR—Y L=V
MR OB IR 7 4 — & & o Tl F o k)
5% 6N 2 F BN EENRHEEHICI 2, A FE o

W E o HAHREEDBENEELE LS, 6D
YL L 7 B RER KK E Vo EHOIIIC B VT,

La—FORTEBEZ MRS 5 2 & THRMBREZEL %

RSP Z DY A SV T OMER EBRZWREL T 5.

549



2016
IPSJ Interaction 2016

SkdE/dDth [ Pre Amplifier |
Deep tissues Switches Switches llfign >

L

B2 > R7 AR HEE, REEN, YRR, EMG G,
EMS Mg, <A av
Fig. 2 System configuration of the proposed system
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Fig. 3 Timing chart for stimulation and the measurement

HE EMS z FRICEB T 286, EMG HllRlEE O 2
Bi ST ORI E DT IS TH L v &k 9IS T 20508
HB, MAT, HEERICIZERINEEL EMG E50Z
B ERLTLE ) 2o, LRNOERENSER % K)FE
TBRMENH B, AL 25 L TIEEMG s 2574128
\F % CREEIN R O BE 2 FIEAE 5 & R &, FHllNEE & &
TR% BRI THEST 2B L, TSRO RO EHE B %
BT B H 7 R BAIRERN, 20T I V74 L8 %
HAOTHEBIc L 27 —F 777 b 2BETLFIELRET
2. M3 IIREREE LD Y A S v 7 F v — RN,
PN Z L Tw 2 XEEY L —0MRBCREE L 22 D,
ERIEFHE > o) D EEE D, HIMENEH L To
BRORENZY V= EERAE & 2 D, BCEEIRFE & R 75,
BIEFE R IC TR OB S5, Bi Quad 6 X/ v F
74NIDHy b A7 RBEEERBEREE R 5
&T, BINATEEBOLEICEbE T T —F 777 b
DEWEIT). T HITBi Quad 4 RNV F8RA7 4 L F I
& © EMG B35 D0 RS DF %4179 . Muraoka
SIFFHI & % 60ms HIFREE T ) B2 IRE L Tw»
25 (16Hz)[5], AR A7 L CIEHIBE R EL 1-40Hz DX
TEINICATE L 2255 EMG 5 2 FARFICFHIITE 3 &
U”)f"ﬂ']j’i’%’) ¥ 7 B BCE RS 1 DT, Muraoka
B2 A& S 5 2 & CERNOEMERET 2T
&%%%waéﬁﬂ,K/ZTATM@@%%ﬁﬁé
B 7RI TEEBR AT I ARG S 0 A CHEE TR & HREE 2
WMEZFEIL T35, BERDTECHEDY A 2 v 7S
FOINT 4N OERE~A 702y a2 —5TiT).
Wifi €2 2 — V%MW T TCP/IP jEfg§ cfhf o= v b
LEfE 21T,
3. YATLEBEK
ERIZH 60mm x 60mm x 25mm TH D, ERiERIcE:
EHWRE~TTh 5, BRI IZHTIROEE ARSI
55y F (OMRON ##) ZH\w 2, FlEMD

A2 3.3V /N Li-Po 2Ny 7V % 20mA O H L&
B 2 — R &k 2EWHIRZ 7 72 LTI L THTT 2.

550



2016
IPSJ Interaction 2016

®

Motion Capture Markers

A
Convey
-

Leaner Teacher

B4 (a) FEERE (b) EBEILEDRRT
Fig. 4 (a) Experiment setup (b) Overview of the sync
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