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EMG pattern sensing for new EMG Instruments
Yoichi Nagashima

This is a report EMG musical instruments for Media Arts. I have developed three generations of
EMG instruments, and the new target (4th generation) is the effective instruments for musical

gesture/nuance.
T W SCAE 250 R

Shizuoka University of Art and Culture

1. ELoIC

EFILIINET, 747« 2 Ca— X EFROFERIIBNT, v /rxL 7 br=
I AP o EHM R EAITA LT, BRERAUE LD L T NS 2R
ERFEE S 21T Lic TR 2248, BEL C&72[1-7], FICHERRETILTH
L7 TRpEssas) \2oW L, AT H 4 72 BioMuse” DBIRE CTdh HAtau Tanakalk
ELZHR L, AU T LOERE MiniBioMuses V — X | Z3{#ARITH T » TR
L, HAFHMTOAEICBWOEALTE 4], Zokrict) vFrrer+2H0
TERORI AT LB Y TAEA DRNT 3 —< ZADBIBIGHAT 52 LT, BAOE
MRS « DO F DTt T —~ ORI T 5 2 &b Z UV, AWFETIEE
ATy FOAEE LT [FEMN= 2T o A0 Z2REL. LV EELETRE
B(TzAF X)) 2R T AT 20MBE B Lc, KRTIE, Hi-2E8Rc L 58
RO T N R =T ORR% c BERIZOWTRAMM L, V= AF ¥ OF%E%
S LU TRBEORRENEER RIS AL v 7 GRER) FIEICHOWTHRET 5,

2. MiniBioMusi-IIICEE3HAR) F TOMEAES DL

21 BBy > v

ANHOEES O o 7xtge e LT, BRmic TF/p (M) AERITE
0. BN TH TofmERS 2100 B2t ongn(s-21], HmEr &%
HALEarBa—2ER0A VH—T 2 — AT 5T —~ TlL, IRCAM/CCRMADAtau
TanakalIiZ X A BioMuse” ZHH L7t a—~ 2 A X — T = — ADH%E L HFH N
7 4 —~ 2 A& (sensorband) WEBEAIC LI SN TWAH[18-19], Z 2 TiE. ik
DR 72 B 2oAEFTT 0 (Rl & B [CFhE P EBE R ), BB EEDD
VB EBRIC LY, FERRIE L COEBIERE ) TAXA LEBER AT A—H
WM L7l E 2T > T& =, D BioMuse” |1 ZHiIROBL Th 528, & oY DE-HHL
SREMAZ B = /WL > TRV T 5 FM, TOBBMOFEM EZROFRM, A7 A
ELTORESLES, ZLUMEVEMTHD FI3H KAV Z e IFHLTWS
Atau TanakafCHE H, W HOLOFEEZER T LD -7, b e b &R
WEWI LY, HEREEEOLDOBESBERETEC, M - IRERFIES) e & O
WCHFHATE2IAERE Y TH D20, ERAMIEE L TORBEESCa A FERND
LCHEHRTHDELEZD,

EZIIMEWHNIF E L TT e 7 ETFHIOFMAZORMIEMIKS & QL. O



EREY Y, AR o EAIEREE L CE T, [N ETT - Ny T U BRE) - U
TN A NHBEREMIDIL « > 7V TLl) B2 HELE LTI, B
Z T’MiniBioMuse” & &4 fFiF 7= 56k - B 2D 7-, W@HOWHEL ickk~xT, £
Kt o TIT BN E - B - A Rk - (ERE e EPoEN b5, MEAZE] &
i, RUAFEETLEAZEDIELSENRKREL, HETEZIE. IR EEER
TRV AOHITIEE ST B/ VAR TE VWA D NS, EVIHIRITH D,

(BRG] C X ARITIERE TRV T, BREFLE LTEOLNAERIZESTHIZT
bV, EfEREEIINETH D, [ A4 RPNk FEMRICES - & B EET, AR
LRATHMOES, ABBRENDEATS /A AE5E L bIT, N (FEHRTHEIR
DOERIE ) A RESy) OMRENYIRRFPE L 225, R i, Xy FICEESHh
TVWEDITTEHARSERERL WV HRRIUHIAT L2 ANETHDT, BRR
B;EZHIRT 2 L5 BRIBETE Y ZMOTIT 22 R TERY, L) EE EojiE

Thbd,
e AR
*?E e =3
/ﬂ f_ﬁ¥ ey
s T
R ‘ i
Eepwst ,’/*ﬁ AR

MERERHR
R RE R 25\..

ERIRRTH
mﬂiam%}.

LT 7\ :
‘Zé;’ Rnwv
e i
M e S 1\lllﬁfm@mﬁ
AR S QLI
EefHast EAHI T
B

15 FHERARER
EmAFRAHR
R FEAR (iR

EEE TR

’{2>\\Rm4ﬁﬁﬁm
MERRR
st

& AR AR

X 1 AT O ORET-

22 ity vy e 7ay by RN E fdEE v v 7
INFETITHRICDTE > THB L CEHERROMEE Y77y v
RERIZBW T, FRTHEHIAN S EIAR TIE, K20 X2 ICEmAA v E—=F v 2D
SETERIIE 2 T 572D, T a7 AFENC LD ERRBARA L TE -,

b L.
- T ”WQJ%
- o
/J” JAEA /i EAHL,
\?/"S ’_‘tE e
i Av— T J\O/\fJ7
A4 7
Q,@; gggggg
L
»
I :
. [ J /j
w:i%gw ) Lo L = L ) . F(\E‘]Zscm
- Tae Ta T Té- Tém Ta e
REEA NN
oz L
zgé b _y_—l—ﬂ)f SSSSSSS e
W/QTL I = S
# .

l2 WEICEH L CEEmERL v Z RO

itﬁ%@%ﬁt///7$w [ %Hﬂﬁ?m\ﬂyny@f%U%ﬁﬁK%
BERMEZ BT D72 OICFAT DU A b REdoE Ui B B4 68 L2,
A CIIAR ) 72 E ﬁﬂ/b%%WLtoA—xkbfﬁ£%®@%mw$bv//7
F—FTHEE)ZHEA L, ZZICESEHOERRZ 2 h L AT, F0O FICHRMR %
A/ﬁﬁfbto*&y%ﬁ’ﬁ@Abﬁ&ﬁf\%%ﬁﬁ&%%*ﬁﬁ&ét@m%
BAEEBZIANZ T Lz, L MOR2BBO T NEFHFNE, FRD151% ) A
2%¢@t@®%@@%@%ﬁ%ﬂ&bf\ﬁ%f%m%ky*w%ﬁmbko

2.3 "MiniBioMuse-III"D)GH « 2%
FHIHA DO FHEEE MiniBioMuse-111" %, F{ED/EM « &ET & & HICTEBRITATHICEE
HALfskaE DD LD L HIT2D[22],



c U o —FEHVENBioCosmicStorm-117, {EMI20014E, 20014E9 A 19H [Workshop in
COMIX J (R Z PACMIX(RY), RT p—< R REIEHE—)

a2 — X IR "BioCosmicStorm—117, {E#I20014F, 20014F9 H 25 H [Ensembleconcert
of “Human Supervision and Control in Engineering and Music”)] (Kasseler Sparkasse
Wolfsschlucht Kassel, Germany, /X7 4 —~<1 & : FIE#HE—)

A o — X FEVER BioCosmicStorm-117, {EH120014%, 2001459 26 H [Ensembleconcert
of “Human Supervision and Control in Engineering and Music”)] (Altonaer Museum
Hamburg, Germany, /37 4 —=<1 A @ RUEHE—)

© I 2 — & FREIERQuebec Power”, {EHN20034E, 20034E5H 24 B [NIMEO3] (4 & McGill
KFPollackik—/L, NRT7x—~<r A REE— aTRL—F  NIECD - #§AKREL)

c OB a— X ERVEL Wriggle Screamer”, {ERH20044F, 200446 6 H [MAF2004/5B
V7 Fy—ar¥—1r] (SUAC, 7 xr—<> R : RIEHE—)

2o — X HEVER BioCosmicStorm-1117, {E#I20044%, 200448 H30H [STEIM ZABH
L7 Fp—arP—1] STEM, TAAT AL L, NI p—vr A REE—)

s A2 —ZEEEMCoin’ s Journey-2", {EMI20044E, 20044F9 A 17H [La Kitchen 435
L7 Fxy—arP— K] (La Temple, XU, RT3 —< R : FIEE—)

s O B 2 — X2 EEES"BioCosmicStorm-1117, {E#I20044F, 20044E9H 17H [La Kitchen AP
Lo Fy—art—1h] (La Temple, /XY, N7 —<r R : EIEE—)

c AU a— X FHEMEM Wriggle Screamer 117, {EMI20054F, 2005455427 H [NIME0S) ()4
University of British Columbia , /X7 3 —<> & : RIEHE—)

c AU 2 —ZFHEMEMBioCosmicStorm-1117, {E#R20074%, 200743 H26 A [ A.EHBEIN
avy— bl (ESLBEBEIRKTER =, B8, RXT7r—<r A @ BIE¥E—)

c IV B2 — X FHE Resonated Vibrations”, {EHI20084:, 20084E12H20H [AT 4 7
T—= K72 RA7 4 312008)] (A SALZEM KT, N7 —v A 1 RIEBFE—)

3. B4 fRoOMEEEER DT IZ T T

ik k5o, EIHAR OB BRI MiniBioMuse-11171%, HALMFE THHHEWTS
BARAT—VBRRICHMA TER L2720, TOZROFH LT - R LIES A
by 7 U7, Zhid, Atau TanakalKOETBETHZ I Tholm L 91T, ABOEZTE T
BERIHET D LT, PO TEELEANTFEBTERNEE AL =T U AER
BTEDLRoTUENTO) LEIZDTHD, TDO—FT, O THERSZIKER
THANCLE S THAR=a T VAERBATEDLLOICLTALEW, MR L EHD
RFA G =T (VoA F v —) v 7 @) LThHRIEWN, L) BRI L
Too 2 TAE AR E 22 28 LW BSOSk T 2 Z &z o7,

31 fliEky vy -7y by Mg
I ETIT, TaTAFETRET 4 27 U — Mal&IZ L - CREB G R 2R L

TEEN, REOEATA LV E—F V ZAEMEREPT 7 OREIZL Y, £ < OB B
VAT ATHEAENTWADT 1 7531 & XtDAD627/AD860T 2+ 5 Z L1 L
7o IBITEBR P DOEREHI & 4F ¥ > R4y % FIE LT ERONMECTH DA, BBl
Bz Lo TCTRIFRMERED 7Y h Y REIK A EH X7,

B 3 HLWihdEE v 706 & ERRER DS

3.2 AUV b &SRR & D

HEIMAR DB E L MIIEFIC B2 MERETH Y, it hEFNnsF v 2ot v
YL SRR TH o2, SEEFHEAUL MCBWTHET LWk 2R, EE
IZ124ERTIC, TEHISE « BBEIEEC (IRCAM) D72 DB L7z A bR Rila v fo—F
[23JiIcBVWT, T=A [R—=R—=TVxzv¥—| OtEFaI ba—TF% 4 A -V LT,
Z IMiniBioMuse-TT1D & 9 12K~ v b TixZe <, 4L/ B (T Ll se s
IR CH DL ERA~Y— N SORRTH D, Lo LITERFRIZAIES 5\ 1% B Tk
H 5, LWIDORHLDAMEL L 7OER (R THY . FEMEICHAN
HDOD, HEBFHRDPRBTE 200, PEPLEO T ZTEREBE LI,
FHEBBOB Y AT I L LTIV b OFHRMEE TN ST 572D E LTERAL
720X, #EHEWN/ VEa L HORBARNT v 7 THD, 10V LIEFITEIPOD
T, HROED FANI2EMEELS ZLIIATETH Y, kO C—AsEsk
M EMZ P, FEJE Y OF SICEIE T X 2 EMEIIMENRAZ 70T, £
TRHBEMAE LTITO By FEROTF ¥ o IV EKITAT v o RV (AT BT — A
M) & IRE LTz, BRSOV TIE, 3R & [ UMSR AR M (E AR 10mm) % FaA & L
72, o RDOTH IR, MEIT LY — FE210mfAIZH v b LI-EmE REICE
BELZV M HBRWEL T, HREEZE L TAD I LT L, R4TMIREMIC L DiHE
SN NONEED I m— T v ERE, K5THEEI LY — MILEHENL NS
BLzors/o—X7 v T EETHD.



4 HMERMAREMIZ L 2 B~ N O () L EBROT v 7 ()

b HEALT— MEMII K DB O () EERBDOT > T ()

TR ERZED D 5 BIZHIAL72DIE, /A XE X v LT 5 2O A ThHEIE
B OFEAEFN & LTHND T — 2B (L) 23, BOBE X CHRNOEIX ThT 2o
KT ETRETHEMAR (T—T 47727 b BIEFIIKED, LWHBETH-
Too ZAULEESHACTIX, MR-V FOMHEMEIC LV EFE SN TND Z & LB 21E
HHZETIEEAEREIL L2272 bDTHD, T—7T 4777 MILDHEEBEMD
BIELEENT, AROBEMD S OHEFRICHE LIZEEOBEL~LOKERKU EH D
OT, BT BT 22T ER 5, FICEREBBO T —T 4 7 7 7 MIA
TOMBEF ¥ FNVOFEREFFFHRET S 2 L1122 b, £2 T, BEEHOKE TR
TR R E CE D PIEEZRHFT 2L LT, AERTIIIBITHDOA N T ¥
TIHER AR EM A SEIRD (FF2b O RIEERE L, 7T —AEMOMBEEYI 0 BEL
7= X6ix, B ¥ Z OBIEMD )L EHED T, FEHAMITOARNROEMZHE L7
RENLSDT 3+ —2 7 v 7 (WY AHTTEDL SWVOBETHANZET D H) ZFHIL
T TPHREROBEETH S, RITIXZOHNEETHY . BLE3NIEETCHANBENELE
L. Bih (BEE) & e ANTRE (BEA) OB (b ATz, HEeiE, 2ok
TR OTPRPEFOEND LR TOMERRERE - BT 5L 05 2L THD,

X 7 MERPREmOHIESE - B () hEARD )

3.3 fhEEEEBICNd 5 FFTENT

HIHALE T, AT ¥ RNV OHERBEDONNY =B & FARIET T A —
ZLLTHRIET S, HLIZTONT A= EFBER - FERAERD T X —Z IZEIIC
~ o B ITSH, LWHIFEEThoT, L LRI TR, IS Th B2k
RINCE(LT DR E LTI =BT 2 0O 77— 03 BG L TR0 [21], K
FFIECIE Z OB S, BEFREFFTL CH LAWY — U RBiEE RO i L,
BRBIITIE, Max/MSP/jitter (Max5) DEREEICIH W T, Bt HESE24F v o RL
HFE(Z 5 & L CRolandfkFA-101ITHL Y iA A, Firewire (TEE1394) f&HI TU 74 A LA
HLT, o7V 744 1klz, E1E24E > b, FFTY L — A%84096 & L CIHEEHE - &
Bz keD, TN ERREAEIZER L CTHRET — 2 O Rz it U (GZFE IR . B
Ho R 5 BLEIADS0/3 R (F10Hz & A TO0-500Hz D JHKE N R) &2 T2 A
DIFTRTDHUAT L ZEL, KM8IZFDFERY AT LONEBLEBHEFITH D,



B 8 (AW 2T LDAMEL (L) & EBHMax5 /) T (F)

AF v o RO EE S Z B LT-FA-10112 & D A/DZE#L S L= B M 2 52 1T D Maxb
NRyFIZBNT lade™) 7V =7 b4 T FES. RERBWEEERSYEH v 5
TANERIIAD (B Y EIBEOHINIEa T P 10512 L > THERS v b Ty
HDT, ZOANBEEFITIEL o & bR AL RAT 4 L ZBRBEIZD 02 T
%), MERAROBFMEIC XL, BEfHEX (surface EMG) IZBW T, fiEE B O ¥
otk & U CHE A DIF10000z0L F, FEEAICIXS00HzLL F T4 Th b, £ Z TMaxb
Dbiquad”? 4 VX FT V=V b ESEEER Lz, BERNICIE. TR0y bE T
A00HZFRED O —R2Z T 4 VB ZF LTV F U R EEDTQ=2) ) v F T 4%, T
DOHRERBEBOABIBIZHIEIE LN R Y IRX— T 4 V2 & ANARETHD
60Hz DEEH 7 & LT, 60Hz + 120Hz + 180Hz + 240Hz * 300Hz + 360Hz + 420Hz DTE: 1T
FFoTEBIETWD, ZHIZEY., Fifio4voke L CImERETLY b R&ER
LAV T TWEEREANALRDZIFTEIZfz b I ENTE T,

BSFFT7 0 v 7 TiE, MaxbMEHEF 7' V= 7 b & U TREET DR KV A XD8192 %
F o FPOFFTY A RAEEEL. A7 ML 7 L —AY A X « FFTA v 79 A X3z
4096, T 72 BHKIBmsec T LI TR E DT CRFTAER L7-, EREN> Rz =
TIZHI10. BHZ BN Tdr D, = DFFTH 1 D ERER & B I E At 7 V= 7 b
lcartopol™ | (2 - CHRE LAIFICAEH R S, BEZRDIIFFTA Y 730 RICBIT 58
BT ROT, TNEIFHEIEL, SHICEEBROERZ L LO2%/EE L THEE
WL, AT v I AZEXALT L2 L L7z Ipoke ] Ik > TMaxbNTEHE LT
Ny 77 AEVIZEML, ZNEBBEOUIBIZBWCHEE., 2R L, /-, HEkrr
PAN VNNV EEEE=F L, FHIAT LU RERESNT-BEEZ 2 2 58123
7= ERET, Tpeek | ICE o> T ARy 77 AE VIS NZANE AV RZED

WET — 2 ZHHAH L, HAT AR E Lz, ZHEIALRT—T 4 777 MERT
LMLV OT —FEFFT7 0y 7 b S®RN, LI 7200t Thb, i
HEASFDOFFTH 1L LTIE, FA-101D A — =Ry 7 ThHh DA —TF 4 A8 (1000Hz 5>
5 15000Hz) 1L F » 72 < RSBFER DT, FRTOEKR SN RORPIO50{E, 372 H0Hz
LB LZESHzE TOT =X T EHII LT, EBE. /A ADOFeo> TWRWIREETT L
ICFFTH & R CH, BB 4 V% ThH v A 74000z R E OB N T — /XA 7 ¢ LA %)
FTTWAELH Y. TPl EOEREERS 3 L OBE R4 DM ITE N2V, ERE
DB BEZIT6 LTI, FRTOHE N2 RHINEE 2 Ol & 0 T o & 5w 225
JE LT EET 50T, BREIC L2 F bR nE L7 b,

AWFFRICBNT HEBFERN L TR =T A (@Y = A F v —) 28T 5
EN )T =<K L TIRVNCHERE L= THEE, ZOBBFEHROFFTORK S 78 RO
EHAZEZTNTNEMELT2EE LRI T, E5ICh 5 —BEFFT2 00 T OKERK
B DEEBNZ =N L > T, BYVIRLEEDO Y = 2 F v —Z2MHEHTE R0, &)
TATT Tholz, BIZIZTHEENELE (aFaaFal+<h] Ericdryox
F ¥ —IZX LT, 50X OMHEFHRN., SOIKIRUTOEYCcCaTFaaFaifpvik
Shagha Lt LTHETE R0 -« - I RIBTH D,

FZTHRBD L HIZAT v RNV O EHRNPFFL SN T, ZOTA T T 5%
BRICHEBR L, FFTOK N ROH ) ZMaxb D 2 5 A —F 4 AR W U CFFT 2 2>
THhiz, B VBBAESLENRT A —F 2O TR LTEEROBRE, WA LEZ0E, =
DIFETIEY = A F ¥ —Bi I E 2 2HEBHEBRVE LR, EWHETHoT, 22
THEXMREEZHOO THELER, REOMHEEROBEE AT MLoHr
(FF IZH\N T, 40Hz L T D 53 15 P O B FAL TR BN FEAIMUAP D F 5t /X &7 — o (B )
WZARAE L. 40HzEL E DR IIMUAPDETEAZARAET D, LW I EEMER LTz, DFE D,
FRTATT7 THEDOFFTTHLND Z & 285 L7 KE I (0 L) syix, 40HzLL
TO®RTIEEEMICT »F LTRSS N D IV A DS RED B REE DFFT/S
RIZAGTIET U H LT 5, & L C40HzLL EOFEIIZY = 2 F v —ICRIEA L 7=)JH
BBy EIXBRARRWIERIZT 2O TH D, ZHICLY ., FLETHHERVAENICHES
NEIHLRNDTHoT=,

K8D X 51z, FHEEHAS00HzLL F O TY 7L A MIFFT R L S 7= e
AT AOFRRMNER TS &, RO E NERIITIRETE 208, BRI L
W, INE CTHBEROFFTHATHERA SN TW DOk, EHEREH - @k - #
TR AR - B IG L - FEEMG - BRYER A - XU —FLOLE 7R & ORI
HENFEWRTH D, FFTO L 5 ICKRHE RO FEIC L o THEEHRE R 757
T —F I, [CARSFFTR U = —7 Ly NEHR LIZ LD ST 2 F5EE e o
T, Ath. AR TH ZOBMR TORFE2ED THE 20,



3.4 HEFFTINY R F—9 2D PN IL Loy F T

AR OFFTHEBRIZ LY . T4F ¥ U RV O EFRENLEND, Zx L BT 54508
YV ROFFTF—% ] W) UTNEA LT —HF (2005 — % /H 7 N) OBIENER T
72OT, ZITROT FTu—F L LT, Al (FE)nbEOnANARY 2 AF ¥ —%
MEAER—X] L LTERL T, ERICPEMIOIT ¥ FAOHEFHRE Y T ¥
A DB UCEREK - SR TCE DM E I MITHONTER LT,

AR TIIARE OBIR CTHER TE 20, ARKROF x H O B ARFHRNFRNRERIC
TXOFMERET 2 [24], 22 TIEEXOBEREMEITRAT D &0 F PRI
REZEAEBINIC, HHAZFERT IFENPLEOV = AF ¥ —] IZOWTHELTA T v
FEEBHLTH OV, 50022 3DV 2 A F ¥ —REB7-, FLTZOHNLILE
B7e20f D IEH¥R—X] 2 WE LT, —FH., FEHEBBOMBERDIZONTH X
HBALER LI LT, RIEETEME L2 NOWBREZITOWT, Fin - MR - Fl& 0
P70 - REEITR ORI E & iz, (1) ETRYNC2IFEBFEDOEER — X T L I2 EFE20048 A1
¥ NOFFTT —% (1027 v 7 ORBENEE) 2508k L, (2) I Z OFsk L7 29fE 0 A 7
DOREUYER — XFFTT —Z & BEFOR—R% L o/-FFTTF—# L Z ik LT, 23/
AN/ NE 72 DR —XEBIR L TH 2 ERR L, (3) FOHF TR (FEMED H
5)IR—A5FEEBRIR L, (4) Z DD R — A& EikICHET 5 AV — Fa§ ) ik
DB, LW EBRA =2 —ET WA L CHRE LR AT o7,

COEBREREOSIITELTET LTWARWR, FEFETOHBRENPETENR 7 4 —F
Ny ZICHIGE L THERR~ vy F U 7 iERE TRIFZRFICHIETE 5] FE, 35222
NDFRFEFFTT — X Z BAIC ) Ule IR — X 2 & OBRE T — &) L Ok
FEBROM R L, B L EREBLZI[BDLENTEL, 4%, SHICEREZED
T, TNHDOFRERIZONTOBLE - iFt, H 20 LW IERERETRTE T L OB -
RIZMT TR EZED TS FETH D, ROMEIMOBHFEIL, Z0RIZHDLE
ZTW5D,

4. Bbbic

AR TIZTZNE COFBIBA~DT a0 —FORBESFEZ T, HERAT D
HIZE LT IERN=a T A0RH ZREL. LVEERSTENEI (AT v)
ERHT VAT AOREEZERE LTS, MHEHERO/Z — 7RI L TICAZF
RTHD L, TRFRRBOFIHE e &, ETRERB AR TINAICHED HiT
WAIFRICRS T 5, SO TIEL DD THEMREN ERbhoTE T, 4
& DICHE & EBEIEL D, FRERAFHIROMIIC OV THHFHAEL T, FHLwn
ERAOER LB L TV &0,

233k

1) Art & Science Laboratory http://nagasm. org
2) Yoichi Nagashima: “It’s SHO time” - An Interactive Environment for SHO(Sheng)
Performance, Proceedings of 1999 International Computer Music Conference, International
Computer Music Association (1999).
3) RUBEE—: AV FTIT 4T AT AT T = DIHODE a—~ A v H—T = — AFHER,
FR I SCAL ST R AL E « 551520004, Fld 0357 K52 (2001)  http://1106. suac. net/news/
docs/suac2000. pdf
4) RWBPE—: ¥ - i Y “"MiniBioMuse-111” http://nagasm. suac. net/ASL/SIGMUS0108/
5) RWBHE—: B B ZFALIZAT 4T « T—heA v AZ L—2 3 ORIE http://
nagasm. suac. net/ASL/sensor01/
6) RUBTFE—: At KD ERREOIEK & HBERB DO SHRIZOWT http://
nagasm. suac. net/ASL/sensor03/
7) Yoichi Nagashima: GHI Project — New Approach for Musical Instrument, Proceedings of
2007 International Computer Music Conference, International Computer Music Association
(2007).
8) WRRIED : AT, EIEHEE=, pp.33-57 (1985).
9) BEH: AMRREHREN, FRALHA, pp. 40-66 (1997).
10) MHEE—EE(E: ARRESRSNT — & AT ORI, LB RFRHEFIITS, pp. 273-297 (1996).
11) EPFER: F £ OBERE & iEEI, &J5%, pp. 169-190 (1970).
12) 277 —S.valy b LIEOME e, FEAEN, pp. 113-117 (1998).
13) A « HRARF: & LWAEHS:, FILHE, pp. 244-259 (1969).
14) AEREROWHLEINREZ BS: ARERO /TH LA, == I, pp. 185-210 (1997).
15) HAAB N SFHIRIEE 2 ARV EHIAN S 7 v 7, Hea iR, pp. 252-262
(1996) .
16) MR AT, zwif, pp.46-62 (1974).
17) F)IES: ARFHHlE oY, a4, pp. 260-269 (1986).
18) Atau Tanaka: Musical Technical Issues in Using Interactive Instrument Technology
with Application to the BioMuse, Proceedings of ICMC1993 (1993).
19) William Putnam: The Use of The Electromyogram for the Control of Musical
Performance, Doctoral Thesis of Stanford University (1993).
20) BRIEFEA - BIER: MSZ D DTN KD ET — 4% 2D OKIEHEE O HE, 35
MBE99-7, 71150l (5523, pp. 41-46 (1999).
21) AREFERAR « HHIE - ARWERL - LT REMHER: AT A D=L pp. 123-129
(2006).
22) http://nagasm. suac. net/ASL/ASL. html
23) MIDTHMERK T.HFE http://nagasm. suac. net/ASL/midi02/
24) RIEPE—: HLWHERBO Y 2 2 F v - REIOBRFHZOW T, HATEGE < iBA%E 2010

BRI SRR E D TRE (0105 A BE T E).



