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< Contribution >Music Interface Manipulated by EMG Signals
- Music Interface System for the Playing of Computer Music
by People with Physical Disabilities, by Yasuharu TAKEDA,
Toshiaki SUGIYAMA, Keisuke SHIMA, Hiromi UENO, Kenji SHIBA,
Osamu FUKUDA & Toshio TSUJI.
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This paper proposes a novel EMG-controlled music interface for people with severe physical disabilities. In
this system, EMG signals are measured using some electrodes attached to the skin surface, and three
parameters, which are timing information, duration of muscle activation level, and time derivative of muscle
activation level, are extracted from the measured EMG signals. By using the abovementioned three
parameters, tempo, nuance, and volume of prepared music score data, respectively, are controlled. In order to
verify that people with severe physical disabilities can play music using this system, an experiment is
conducted on patients with cervical spine injuries by using EMG signals measured from two pairs of
electrodes attached to the patients’ faces. Experimental results show that the patients can play music by three
discriminated motions and also voluntarily play music like a conductor, on the basis of the allocated tempo,
nuance, and volume. The possibility of the system controlling music information such as tempo is also verified
through comparison experiments using a MIDI keyboard. In addition, we confirm that there is no statistical
difference between the proposed system and a MIDI keyboard, and this system enables the patients to play
music reflecting how they want to perform.
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Fig. 1 Overview of the proposed music interface system.
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Fig. 2 Extraction of parameters.

WEI ORI, AREE) L OV A M T 5 kI
DWTHNRS, ZHhickD, B#EEZHOKRZIRHD
ANTBE, EOXSIIHNERET 21 2HET52
LT, HMBAIV PO -LTBIEMNAEEICL S,

K21k, k2o 2z ZhAREEHL ~NILP({), FEEL N
NEALED, (1) TH O, BfE% 1047572 L ZDOFEF %R
LT3, k¥, AE8LV ~NLP() HORET RO ER
3, BEPAEL TS,

¥, BEERED A IV I TuldP () MBPEEA
R 5, BEBIRAER, P() P& 0 TE- 22K
NEHEIRETDOIA IV I T, L EHTS.

Z LT, P8O F5eRER T,y % ARTG B FE A 52 © ARG
BT LW S S ETORRBBME L, LTD LS
EHKTS.

Theep = Tona = Toan 8] (4)
72 L T 3EMEA TS TEICHEHF I NS, H2TRT &
N2, T3 Tan 5 T, T TOMRTH D, FHIGEHF
rEn T bR 4 £,

7o, BEEIHC B B AREEN L NLELED, (1) & XRR
ICkDEHETS.

mm:fQ%%tﬂ (1/s] (5)
»

/

22T, DZERNZEHAIL 22 P(#) —P(t—1) DRAMHE
#RT. ZLT, M2ITRT L1, AHEERAEREL T
12F6) B18D, (Toer) ZHIFEIZAHWS.

2-2. BEEHIEER

EEGEETIE, FEmtS TR o EmE T
MIDIFJR™ % MM URiER 2 55, 5HE§ 5 %dh
EMKTAERDI L, Ha|, HFORE (LT, &),
VXL, HFRHEPCOANEN TS,



KRXLTIE, H62ALOANEHTOANWERTH S
FUR, TR, S2T7 VALK K T EEBRKE
BRNESICXOHIETS. ZhickD, BEECREFED
BAWICKSTHHICEMABBT S ZLATES.

F/-, WES-ME, 2uF4q, AT, XN—=2, U)X
LDADOh 5B, BEHIZAODEE/S- DI B, T
BO/S— P EHSOEBE - P L TGERTSZ 2T
5, BROODEB/I—- PEAEHEBI LS I L EHRET
b5, 5= MBIOESEEORES 1D I3 EBEET
BTENTRETH B0, 1DV AT LTIEITAE
BOLEGEEFERRICELODZENTES, LT, Ak
FBEBD LA IV EFIET S RMEBRE, 7K,
HFR, —aT7 VYV A%FHIETAEBI T 2 — 2HIEIZDON
TZhZhiFM %R,

(a) EMESBBIFERIC K 2 EehEEHIME

ZIZTIE, »62COBEBICHVIEE (LT, WEH
fELIES) #3E L Th &, FBdhEB <5 5 h2-alniks
BHREBHEICI KT S L 20AEHO 17 2 EHET
5. Zhick, ZBOEERLHBLUSNO#E L EEH
MWEBABXLAWEMED L X ICHFEBR->THNT52 L
EE, BBLALWE XOAREMBEBEEICT 5.

ZHIZOWTKI3AFWTHAYT 5. X LA, SlEIZ,
EMNES, HEEIL ~NULP(), BIEORNGR, Fih
DEZEON/OFF, a4, HETH D, 5EIIMotion 1%
ZaEfEL L CHWD KD ITERE L 2. B RO BRI
fiP,A% Y. ZZ CRREXEIL, AEEIL~LP@E) M
iP,% LD, BB ELTo 2Ll Eh TS
XfTh 5. 2T, Motion 1 &85 Eh =X/ (A),
(B) TixCh. 1&Ch. 200i 5 TK = LIRIBOFHEMEF
AF4E L, Motion 2, Motion 3 & #3 & h7=IXM (C),

(A) (B) (C) (D)
Ch.1 W—W—W“M‘”‘I 0.3

VRS
E é\—E' Ch.2

7 .
083
A E

o L
552
.o .
g2 2 Mot{on 1\
E 5 Motion 2 S
.5 ¥ Motion 3%
2 = No motion
a
2 ON ‘
~ OFF
3 2 |
o} 1|
o  — T
N S =
(x L

0 3

Time, t[s]

X3 BfEAEBIRERIC & B FtE 2l

Fig. 3 Playing control by discrimination results.
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