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SOFIAPFEEN, 1957TFECa 2 -7 I 2E8EdM 41V 7y ol #RE
&N TV B([Hiller 1959]. # L TI969E KB DEFEXA T ursI v /E5EKEK
% b EBES X 5Music VIR S T A[Mathews 1969]. UAfE, B LI Ea2-7%
OSBRI EEEY A7 A, ERM X7 4, BFHER Y X7 4, 3R -
FEE 2T b, BEMATAE S AT AR E A 2 -5 DL £ L ICF DEFE L,
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1—1—1 JFOERENR (Pt 1¥Fes-ri¥)
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SURHAFEFRE I PO NTEDDY - THE ).
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FAvE2—-F LERRAENLDTH o7, T0ERIEFTOYHERNE FVOMESFE A
PEERT S B [Nakamura 1981]. 785 1T, & VBEHD LI VWEEEROT OIS 4 &
V) HE % £ o 7:MUSIC1123 583K S L Tv: 5 [Vercoe 1979]. MUSICV T IX R ICRE T
ééﬁtﬁmfgéj%UE#mEﬂTWt#(&%?,%a%V—FGX%UE),
MUSICH13BZFCTERMOA T 2H N ST, AXVIARTLEERIF— RV IV
7aVEETTHEI LS o TERMEEEHL Twa. S0FERLEIET 1 ¥V & VEAH
DFE, A EYOEMEBILICEZON, F4VIVFREOHRICAo7. 80EMIKL o
TFMZA R [Cowining 1973] £ IV 23 vV £ H A B EFDOFEDOAI P LU A b N
720, BETIRY YT - RREINB LI KB EORET -5 v EERE BT S
bOUVEFELDO0HB. N—FIZLT7 CREOAEIEEL L o /2h E—$EAD /3
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[International MIDI Association 1983}, "= Fo 27 L LTHO Y =5 Y DI/ —v +
WV Ea—F RO BROV I ILT - =5 Y HBEECRRE SR, SO
DEHEBMEDOFEN—EL. FNEEDIRIVE2L—Y - 32—V IDT7IFa7
LRWVIZB BERVEAR. BHREET—HFON—VF NV - a2 —-FTFT A,
Fy—, "R=2, AP VIAGEOEBFRLHBL, BHEEITELATNE O
S ZOBITHS. |

BETE, A7V MERKRESW LD, YTV A aEEERELZbORE
FRFROBTEEWE= — AR Ly =7 v RR IR TS,

BE, MDIOMBEA L LT, YUY TVEREERL LTF— s R %oT2
ri, KEOBEEF—FE%5 LRI LTOREOTR (BEEL) SREL T
LEHIT LW LDHE, COMBRNLTRERRYFr— - EJAReHLICERD
VONRFEENTVWE, FOMCH BEFHFETCRTI—A74 v I BREOTF 17—
VEREILYIaV— bR LRTETVWEREVEVRIMELH LD, S IKBRTE
T2k %2V b O s AEHPERERCHG R LB LNV OFDH 2,

AT L

\:l

1—1-2 /J=7—-Y3>

IV — S OFBAREVERZTTRRLNTY v Y OB (BEER) TH
EATWS, —RRICEBERLEEFT - IR L LTOEMEEOVRAF LR/ —7F
—Va vV AFAEW), KEARICET AMBRETEE V)OI L TRIEBMHER
BTHY, RV Fv— - EV R R E PO IR 1 R 178 S ALASE ® b A7 [Byrd
1977]. SOERICETHFA YXBV AT AL LTEDLNTE ST 714 v 7 AR,
La— YA =72 A0ERBHEH. IOV TR, 1-1-7Hi, TETFT—-F TS
E¥5. ,
BEOERERICHEL T, ABOZE 20— MZBF £ L 5% vy X T A bEA X
NTW5([Oka 1987]. —A T, &) - NERO L ECBREICHZ L ERICELTIE, #
WL FEOBIrELCABCREER VAL S, ZOREHIBDELTEARD
NEEWRICZ T4 74 Y TBREREINZDOPRABINTNDS.
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BUBTYRYY AV I =TV a Vb b EBEDTA T YT F A DR
IVE2—FTERLEVEV)IEEPLBE- b0 TH), A\HOBE2EEL Y
¥—THRIEL, ZOEFR2EEZEON VTN —EFL T2 FEROEEIRAEINL TV S
[Chadabe 1984). ¥£7:, 41 X } (MDIOF—%) ONMITHREEHARAL T I
TVEMDIZ Y PO —FiE, 3 ChhonKRHE2EALT Y-V ELTHE - BEY
HMELEL, V12— - 32—V v IDFATHEBLBVWTEHEZED TS
[Macover 1989]. ¥ ¥ a Y L A/ bEHseL LTz, ABOBEEOREZEVHE
PEGLEBTREL, 2083 CHEHZRHE TS VAT A SRR S TV 5 [Morita
1989].

HEIEE Y X7 0 id, EBETHLIV 21— %V IR THEABISEBRESES
CLEHELLZEFRRAKEW Y X7 A T 5% [Dannenberg 1984, Vercoe 1984,
Danneberg 1988]. I v ¥a—%ik, F&, voo/S— PefEENS—-FEHoTHT, V
YA PP EDHTEZHNATWELOEREHIT 226, VT VI A4 LATHEEFHREY ~
THAFIRER D, Lo T, VYR MEDF7F v ROEL, KEREZEIKIZE
AEERR: GBIET AT LHTED. ZOMEORLEEDHSHIEV YR FOEED
FIOYFRVITHL. AHOBEBRICIERELOSZTTCRTRELENLZVER (BT,
FUNVORIE) RPIALENRILLITRTVED, FROLICHLT S -DOFENLH
TR E N T3,

1—1—=4 EEOTEIAFLA

ROV AT AL, BET—IX— 2K, 20t BREF-IDADERS
B2 L Z0EREPBRLINTE. L2L, VVELOERERLEIND I VIITTE
REBESERFNICRS BT 2281y~ VBB EOEEN S ), SEERLE
DPTRUBRREOERTH 2. WHOEEDROFRICBVTIE, HREH /-
foXuF 4 L EDOBELZSDIREL, Fu¥sray - 774 —VEQOERREY:
1y — VEBRFEL AR TR b T 7z[Nakamura 1979]. & 0 & ) % %538
RV AT LADPTHYTNVI A ATORBEEZEFLZbDL L TE, FEE TR
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N7-WABOTOH EREHITH T & 45T & A[Ohteru 1985]. WABOTH %3%% & X T Tt
ATHEERTRS OEY L ThHY, BEICBLTOIAb WS LES,

BET, L DML (—i%2) BEraRETLIEHME LEHERRY X
TAFPREINT WD, FEHHMBOFIA L7z Y [Andronico 1982, Kato 1990], 5L HE
[Vercoe 198912 AV B Z LT D), fEROPEBEY X7 A TRE X b L h o F2LIEEET
EROVRAT ADMZE - ARVED LTS,

HKEDB AT APRELLOF -y OPWELZHHCL TSI L, EELAEL
TEETFT— 7% NETI2HH 2 b o T L OFEHBRE VR FLTHS. REBIIBIT S
RODEXRYLUBREFSLETHE. 20710, THORE S R 7FAOWFERICBVT it
ETLEDOFEORREFPLNLRETH o7z, ETRBORALHoT, WHORE
inA@M%uﬁﬁ&ﬁ—wxn?4v&ot.ﬁéﬁu,ﬁ%#eﬁ%«,éwﬁ
o, EHERNLVI) L) KHRIH T2 MM 2BR T 25 THREIEATN 3.
FRILEA ST, REVAFLOERIIBVTE, EFREFTTEERL, TERER
DEFVLHIEFICEETH A L HHH LI &N T & 7z[Katayose 1990a]. EFI & L
Tit, BBOHE - REOLNVDbDE, LHYBROTEMBODDOIIKHTEZ &
BTED, FEOBIE L TIX, FESHE, HoEYS (VX208 2rx8ifsc L
BTEDL, BRETE, I-FORBELEBTENED L) LB IS O»I.L0H% R
Hrnh, %8, BEODBOTFY V7ROV TIR, RRLOFLERLREL LD
2 TWh7, FAETHY Eif5.

1—1—6 fE-HEBITL

EEGHCRIBCIVE2 - FH SN0, BETHRA L) ICHEHEM
TH5H. Lk, HEEMIEHTRAONSDY, FR3IVEL—F LCEEOBRE ¢
X574y eHERL, MMELLTEF—7, ANELTS V5 uE55%%25%,
HMHELTEBERNT2E0IBDTH o7z, b7 Tu—F T2 bh7zEm
i, HEMICEEEE - AV T FYTF A L) EATABRCES O TR, BLED #
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LEiE, BWZELRML, FEMTWBEREIWIZ LhRERE (B =
VL BRI ELHLENERLTHD. TLEAMERARMITIREZLWS R
BbdoT, AEEME V) L NEREEXEREL L TOMRIESR, —EICITEmIL
KE-TWEHDbH 5.
THOBFTEAFALR—BOEE I T4 ¥ LEHHYT ) 2 fllaSbe 85 %
YD THot:. BETRI—F v H eV v EHFAF LDHEAELETER IR TR B,
FREFTREMEVD) MNEERZTB T ARERBIARTHE. AHOEMBIFETH
nE, BlAEE | EE0E TSR ERTA LR ERSNLE, ZRAIETEEEZ T
THOEREBELZ) AT, EEZzEND, HDEIVWITEBLZNTEHILHTES,
CDEIBEEOTIRELIDORY VELOBTLENBRTH L. CHOSICEBLTE
Han-E#lisx# > X 7 4 &£ L TiZRoads, Cointe’z & D BFFE#°d % [Roads 1985b,
Cointe 1983].

1—1—7 HEWIREWUEL 7L

EROL S 2 EEERABERS S IBRERT SN TLBIELED 2T, EhERD
R AL L R AT EERLEY 2 7 AOBRFED LN LS K kot BE
FEFHRUB Y X751k, (2—¥0) TELBEOREORELZE—OHWIZHEE - 72
bDTHBH, FEOT— yRRBEFARSEOMONEICHE L, —Eo AT
VAT AENBETTONEDDLHD.

EHEMICHEL I N T EFEEEIB Y TR, flEFERY L ERELRAL, HE
EFBIREITR, $72, TLYIUr—FE20BOT LY IEFRIevI LI icvb
W BFEST bR TV, BAOTEIEECBVTRFOEREDL I () DD
b5

RENEERERLE Y X 7 ABEOVNENLLHEO—2E, DL LHEBER
SANEBIBHEYAFALLT, YAFADHREEEDTACS L+ 52 ETHD.
CRESEENIbDELTIREVARE LTERSEAZ S DX, AMELEH L
LT 72794 MEOFTR, -7 vy, BEAREFEELLATEV AT AR, &
FERACHREIN TV ST Yy VO Yy RV by a0 —EOFEY Y V92TV —
VEBEBIFAIEHNTESD, £/, FEBEBHCBVTERSIND )T VYA A, 7
ST74 B, A7V MEASHEREEY VR 2R L THRMET LT -2 X

_6_



F1E KR

T arbREINTVS[Rodet 1988]. EWNICBVTHED BEEMbo72b D
LT, EEAFENICOTone? 70V =7 M #3815 Z L 35T & 5 [Hirata 1987).
—7, BRCHZE—BLETLIOTRL2VSY, BROTEFEFOEELEVIET
ATHEEY AT b LTOBYEVGREGHERERLEY R T A5H 5. TRICOWTRE,
ERICBWTERICHEIEATVS., RN L2 DL LTE, KFROEEL 25 %
P (KANSEID) ZFEEHBRLHBI R 7 &, BEREAREO IV — TFEDTWD VAT 4,
FUEKEDPSCYCHE: E05%H 5. &k (KANSED) FEEHRUE S X7 AT, BED
MB<] THt] NEET2] [HF BRoE»E, BROTEERLELT BET
5] [Eti35) [BMRT5] 2E0EFNVEEFERL T 5 [Katayose 1989]. FFgH
REDZ V=7, WABOTOMEORRBLUE, fiR0REORBMRBLEY Y - ¥
VarvERBHICIY) ARTBANTEY AT ADER24T% o T 5 [Ohteru 1989].
PSCYCHER HEIEZR L WHIHWEPLIIBESNTE I AFATHY, @HETF—Y
DIF LT 47, TEBROMEE P L % o T B [Tomitsuka 1988]. & DIFDH,
IVIRANLT, ROV v Y VEIGL LT VY I TR )T Ea~F Y AT AN
HERIC V> 72 o T v 3 [Fujii 1989]. |

1—1—-8 BEEF—%
AIEIE CIRBBRTEA LI, FRERLBEIRS 2AEEFHF>TwE. ELTH

EF -y b EOREL LRI B PIZE o T O DRI TELDL I LD TES.
REMLTETF -5 05EZE 1 — 1 1R T [Oka 1990).
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Ihrbbbhsd L), BEBRLUETHRE SNL T -5 OFEIRFEFICKE ».
BREERRBIIB T BEL DHBE TR, TRFRLOBBCELT, PRt 3
HAZHELTE, COFTHEELOERLE 2> TWEF—FEREDLDH 5.

TREHRD D LEEFRICOVW TR, MDIFFEBES L AVICBIT2HBI2HEL T
Wh, I BEOIVE2L-5Ia—-T vy 7 EMDIZERLLTVEHDHEL, &
BoOY—r 4y 7 727 CELDRLEEBERIIMDUEF O THEET S LASTE
5. LHALEYS, EVT Y7 LN BREZEFIERG LB HE S
NTVBEHDTREY, RIZ, LEEFERTH L, CRIEODVWTHRAPMIZY T+ D
L) NBFRALEDORRE I o L FERTLEN A —F — 2R LICHRETED ST W
5.

CDLIEHRT, FRETF— 7 OFELETL ) RFIVPANSIOR THED LN DODOH 5.
IhE, BEF-7OREREHE—THILT, F-yoi@EriEHE T2 L2 B
BHLNbDTHE, FHBELLT, ANSIDZV—TOHLAHEERIIHLTD
?41ﬂ7?ayﬁw%$®mMCf§thtﬁ,ﬁ&%?ﬁﬁ#&ﬁﬁﬁ%ﬁLfﬁ
D, AHOBAIEESND LI ATHA. | -

— IS, BEBHROEBEELERAYE L LTI, RO»S, ETONHE»LN=—X
FWMETHE)LD0EELUGL, TNFRAO=-I G LTHELEN o 727—F
REMAANT 2 OREAZT L) EVINEIDHD. ANSIOZ NV —-TiEEb o &
EAEWBEBDVIHBICL-oTEY, 0, FHEACBTBIRECEELZ>TWVDB L)
Thb. BIRTR, ThFhoBARBERIEBI2EELET7—%, Pl IdElE v BAEHA
B—2o%WoThb—XREHTHL. TOLHIBRATR, FREFNOFRICBIT S
F— 5 DL EITEV, TORBERHZELLETHA). #RICHILT, R
TEEL 7 — 7 HOEBRITEEN BIATEEF - »rolEF—s2 L) 2FKTI
ENEETHD.

BEERORLELEZL DL IR ZOBERELZR L TWILENH L. TELEIR
BMEERORF DO LT ) I oEWMTH 2720, TEEZCBVWTHFRERMT 5
TEDPREILV. O EHFFEEMFRICHELL, FLTa -V - V5T =
—ADBEISELD2ETTHE, COLILBATREINZTEREN ) B, %Kik
DHEEZERLZb DL L TR, BRMEKRFNOSMX, E7/0HEEFBICBITLHE
MLeTERALEZL L2b DL LTIXMUSEL &% % [Tagut 1989].
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EErLZOMEERRE L, FREPAERIMR IR 2 EBHFL LTREVSE
WRESCHBMLTE 2. REN - ZFEHAREROM WA IHEI CHHIRD 5
EZAHTHBD, A AHPBEOHSERBCBWTHECHE, LEENICRIER
EHRBEPLEVBHLAEbOTHS. [ELW] [ELw] [$H34LAx=w—Hic]
End &) LEANERRZ0 L) 2 EECREIND Y-V 1ERIE, TETH S,
Horwit, ABoFEWLBRECERLI VY221l lEnrwn, twWHEETS
WERDEHRUBTIEBRN SN TES. L2L, COL)LBRIZABRAERE 223 o
SH =V aYETIIATHEECEELREAERLL TS, AHLBRE OBFABR
2EDHL TW DIt BRIEL IR EIFTiA» 2 i %o 2 0nbnTH 5. Tz,
%E%&%@#BlOﬁmm&éokﬁbfﬁﬂﬁﬁiQOOééﬁﬁﬁﬁkﬁwfu 
ZW, THA Ve o 8FRBICB T2 3 a—9XBD=-XbKREL, 20K
R ELTIE, I VE2— 9 PABMORELEBLTWEIENEENE, 0k
ILRROT KBEE 2 ERUBYLAE,L SEBHRL, BREABOL IV, Yy -7
r—AEERTHIELEAENE LBRERBRRE L W) HBIBLL22H5. 22T
ik, BEERLBEOMEST, FRIIOVWTRRS,

1—2—1 PBEERENEMR

BUFRLHEORERE L L TEEER CIAEA TS b 0izid, ATHE, O
B ZAMERENHL. COHTIE, THLEEAR: BREBRLBOA DY I
DWTEZELITRS . T’ — 1 ICBEREERAE, LBE, ATHRE RazEozn g
hOBH, HRIZOWTURT. ATHRBIC LTS, BERZECLTHZOERIIONVT
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T/, BMBRENT 70 —-FUUBVWTHNROEBEERLT S EBRAOHEER
BERG TNV T ) X LADERICBRTHECEETHS. FRIEITEEMBEAELT
P THZ LWLV HBREMBIESNATERRHT28EE L TRABT 28 A
% 5 % 7z[Hiraga 1989]. EEMERMOBHA L V) MRMLHE S TERROEEOH
BErBED L) BEANFEROBECEEIRADIIENTEL D, FEZAOH- %
REBILFESTHLDERA).

2—1—2 fEHA7OII L

REITid, TEOBBETENT 7Tu—F, FTEZ, 2L TENOBESTNIMAZ
RTEHREBATS VI BTHRL TS, RETH, AL LTELOMERR
ELTERLFCHAOMOVMENTELER 70T A2BEENICIRYIED, FREMY
WUBOERENVEEXLTALIEILT S,

ﬁm&%wnmwﬁ%%&&ﬁ(W—»)mﬁmuwivﬁyxﬁ%meﬁbenf
BY, ELVWHBIERBIERL-ERY L LRI IS 0FERFELNTWS, 2D
£ % "“BEROZHE" KL TarvEa—-2EALR, 0L ERERSEZTY
500 %W EENTFIVOEEL, $HEFVOFMEICHTIHEEICELELY -V L
RN R, WHhOBEM IO T ADOMEITORE L)k otz. ST TV
MO AT CICHEEL T AEMEOETFTVERIET 272 00BIFY -V EeH L
WEREMEIEDL 2D DBIEH Y —VE L TOEREVEF - TV,

fﬁhtMmbm@%%ﬂE%wtbm4UTv7ﬁ%K£H%%%7U¢7AK$w
TR 1 SHALDHEICEEZSIN-EHELXAOT A EN—FZ—DV—VERVT
EHOREEIT R o TWwWA[Hiller 1959]. A 0 F 4 £ IELNI V- VIE, —DO0DF
mE3ED LARENULEYELLD, EREOHECRAFy THEVND ENV)
EI%bDTHE, N—FZ—DAV—VIR2EOFTLTENED L) ZABHIFICH R
EMX Db DR FTRABNETNE—Y 3 VAR ET IO NE—Y 3 V2 B
KT2b0%ETHL. BEEREBBIBEERICL), V-NTLo TEESNT

“ELW BEHROBEANTHENLELEN - VOBERETEI LI TERS 1
Twiz,

ABEZr) ANEEREEE, DBROEHCEB S A7 oI280T, FRICL
EIHF, VXARERLCMOTEOBHIIHLTOLAVWONRE L) o7,
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LHL, 80FERICE-T, FISMCHTARBLIRTOV -V yFLEVERD
HAECHTIHESIERENE L)Xk o, ShODHMENTAAERLLT, Mt
WL V-V ELTERL, #NULEOEEEI -V RAT 47 - FAFTA ¥
REETHI L& o THAMAE 24T 2D L) FiENE bb &) 2% o 72[Ebcioglu
1984, Ames 1983]. ¥k 2=V AT 4 v 7 aFHELL TR, MOBESBRTRSFEAHS
NEZEERL P o BB ERELE A AT LR Lo TEEORIIFENAENT VR %
BETDL LV &) 2BV, 2HFEOMELCH T KL LTIE, Ny
7Sy rEEPHAVONRTVS, H23BRCRNTIBERERETS72DDN—ViF—
ObROPL oL B, FOFE EFERITHERE L OTLEIET S
EVIEENER IR TS,

KMOEBHEERL-FRICBY T, BASELEBCR T 2EMLICHAL %A
#, 70FERBEPLROND LI R E o7z, £0BIL L T, HoltzmaniC & > THR
AN TR CEEZ AV BEORE % £ 9% % [Holtzman 1980). FHEARAEE 7
O¥sya vV BRBCHAANT VAT ASREIN TV H[Ames 1982]. 72, AINRF
TV MEMEMAANTEMTERELRES N T B[Cope 1987]. L,
HEESMOMBERLE LN, ARV I BUATOFROZIATRTHEL £ )
BRbHD. B, HASHEOLIIICT - FORMNTHBINZVWDLOL Y VY ELER
REOFIFRICEAT LI LT 2MELEHINT LD, EHEWIBIY
CEIILTVWAYATFARBOWTIREIP DL IR YV REVHT Ju—F2LoTn5,

BHEROB A DLERIFICERINDE LI T 2 DRIBVENE LI o Th
LThb., BEMEMELLTE, TOREEREAEDEFHNLETROBR LTV 7
JFa— FREAERE V- FHREONICHERLRET 520 LEBETFT -7 2 BIT
2L0vo7zb Db HBH[Martens 1985]. 1EflI % EERO LRV OMBITEREIFTREER L
72 27 AT 1989 I 5 FK S LT B [Riecken 1989, Saiwaki 1989]. B3 (X Minsky 031 &
L7:K-line2 BV 72 EEAR—XOEMI A7 2L LTEEB2BU 7. 28, BEOF
BHANR—ADE - GHTBE VAT ACOWTEHECETHERS.

BEWEH 707 7 AT AR O &R FERMEFERLE I U TR SRR WIRIZ
52 TC05, e nTRECP KNP LR THNLBEL TV AT L OHESE
BEDON. B, TORBTYXATFLABENLEZDOL ) LUEIBMT b TV B
KOWTRYAFAPEBTELDOTIE e hotz. ThFEDLI V-V EbR 72
NERETIEERERL T VI AEFTIME LR TV EAITHENICELRATWS, 2D &
IHCHTIRE Do T, FSMLEL 25 TS ERRWII 7O s F s{EL 72
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D, FEEZERT L DOEFRELMEICHLE LAABARAIHENDE LKL o
7. T kR, BRICAEICHT S “HE 2ERIELIEVIFNICEI LR
WHDTHAE. Ao iz, EFEROLAHALZENI AT ADOMEICDELDZ L
Thb. LT, BE, BHFEREEZEL VAT AOHEMT2bh205H%. T h
FREICHT S EBR L) e —FEARAT, TORENE ENEHE#
Wi “ER” SEAHEIRERIGVWTVWE EEZ THEBVTELRWES .
HMBTZOLPTOHRLMICHRINTELZF AN XTFT A, CAITBWVTD
VAFAYMBIZHT A “HE ZEBLTVILEFHLELEELNTWDS, TEIK
KEMEBBRCHEUVUOVWERTRS S, 70/ AR o s 2o,
DHP VAT AICBNTHEATHTCD D EREDNS.

2—2 BERBMEEHUWESITL “KANSEL”

AE T, SEREERLBROBNRTENbPZ a2y Ea - 2L n)T L T
HbHERR, FREABCEELRZILIF, AHPERTRECLPDoTWENDERL
B RiEHRe o V) T2 Me EHT 22 ThH5. Al DFBETRABORRL %
S TEDE, TFNER, ThbL, F—F—FTRVINY EhB Y VY REVERTH o
7o LAL, ABEEEEEES 5V KN CERE - fEsAT 2 ERE LTAEL,
i, ERETLoTVS, bBEAAYVENVARVTHEOLN L EFIERS BELE D
BEELRERTHDD, BRENIEECHFRCELUTRPLELRE, BRIBI RN
B ERIZS T CHERLBICBVWTETO R TEATEETCBII ANy - VICER T
BIENF. 7, BECLTHZOBENLRLE L) bORERFOL VNV
VARV TR EZCHEBE L TOBEFFLRES(EETEIDLEEZLNS. LT,
TEEMERNEY 27 L 2Eo TR L &I, YRATLADLOEITEES EEDBIT,
EEYHMETAE, LHeHitl, 2L THEELITE)FR, OF0BREERTE S
EFARTRTH 5.

“KANSEI” i, B - flBICh- 27— 7 AR DEER, SEERENZETS
BAH 72 TR BRI Y R 7 A Td 5 [[Katayose 19892, Katayose 1990d]. & D ¥ X
FLADBE#M2 -2k Nn—Fy7#EER2 — 3ITRT.
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M2—2IC8WT, MusicCodel 3EFF %KX TR )VEEKL Twb. Musical
Primitive (B 7Y IF47) @ xa7s, YXa, MOBRKL EOZTENEZELSL
w5,

2 — 2 — 1 {EXRFEERUNITERR
BVATFLADT— 7 AHRTTBELZLUTIRRT.

(1) #iE[Katayose 1991]

BEBEBESPIOV UVRVERIIERT 2. AV AFATENROFTEHYRMER %
Awazbicky, 2a74 23T, BEREVATAOHREINTWED o
REBEORENTELEZ-oTVE, BEOECT7 B L TEEMEERIZN% /R L T
w5, BE, BROBBITLALEFZTORELSFHIT TS,

(2) EF45MIhH[Takami 1989b)

LEZBCLBTAEEEERTL20RE, BROERLZEAEWLEL LS. KV T
Amzwfu,%%%ﬁ%ﬂmTéctuibmﬁ&ﬁiﬁﬁmmmﬁﬂ%t&ofw
5, COMBIERZBVELPREFSTEFHOBRBICHYT .

T/, EEREMLICETEESL 2V, RA2RERL TIMERREROEFT LS
WMTBSELHFTE B,

(3) &=

RYZAFACBWTIR, MDIZAWTREBPRZERET) LHPTERTH L. BE
BETR16F vV ANTEDEL - BE - HI0IV - VATE 5. BE, AL
BEIEIT - X7—-Ya v LICEBIR TS, 2hEGRIEEHEOL IR YT VY
ALMBIETE LW, 7y MOKERT-F2BEL, EELZT LRI I LITES.
VT NVE A ALERIIMDIO F S48 LTERLTYW BPCIR0IICB WTER IR T
5.

(4) FREE[Kato 1988]
FIRIC 7 / BEEDOFRENF TR TH A, BBIRREINIZL DY VEVOFRIZLEK
BBATH 555, EEOEKEICBWTIR, YV ENVOKRE, ElrHEIEI ->Tw5,
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/-4 DERENDOBRRPEFHERICEDVEVIFEET S, KVATFT AT, /b
HEAMICAEESE L, BREMCBVTR, ~HoBRKEEAvasI Licty, £
CHEHR LTS, BEOET I L CREREIOB LB TS,

(5) B&B[Katayose 1990a]

EEERUES XA TFARCBVTR, ABF—7 2 ABCh2 ) RTWETHITE S
EHBEETHL. HENREREDE L CREREIET NG, BERLICBL TR,
B, K, 740 EOEENUBRPLETHS. BVATATHE, T0OL) 2TENR
WEiTo7 D2, BRMEIS 74y 20 F -3 L L THNTAILETESL, 12, #
DON—FaC—-FFETES.

2—2—2 BTEBMIEHNE
1. BZEERLE Katayose 1988b]

1) O— KR, B, xO0F 1 DRHE
R FREQUBICL Y AHLEZEFR Y Y EADS, SEEEOLEELET— F
AT, AYE, VXAREOMTEITLI LD TED.

2) BAEAXOHA, BREF N

LRODHBBER (FETVIF A7) EXNCHETIRETAD Y ¥ 2 2 5 BAALH
ERTES. CHRIFRLHEMALLBREEBLEORETHLLEZONS. /2, §E
Er S LEEEBRTCHVWORTELFEILESTWTRBEEDORTICTFETIIT AT &
BEFAEMIGSE, Tz, BREABKERDOET, ETETFUT2ETVEERAV TR
M REEE T VHER I LT S [Katayose 1989 cl.

2. BEERNE
1) BFIL— LD EAH[Katayose 1989]

AW o2 BBEIWNLEF—T, 7V—XE2BFLEILT, #O0FF—7, 7V —
ZNEBRLEZSREOERBAMILILIC L), BEBNIEELERTAIENTE
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5., F1EAL, BATEW L) 2 EFABREAVTEREERT LI LD T
X3, CNIZEEBICBITAYHENINT X — & L EEOEELLHN AT 7B
HBABOBKH AT AL oT WS,

2) BERIN—ILOHE - T [Katayose 1990 b]
EBOHEENID, BRBRETI-DONV—NVEMETEILATES., Thit, K
BEROEF LT VD TH 5.

3. R b & U Z DX IE[Saiwaki 1989]

1) BT X — 2 OFHE

AAGHRCIE - WU ET2) L3 LEREET) I74 T4 BRY LT
3%. TORBELLT, SRCLZEHEEH, BRICH o 2RHOBRELITLIC L
BTES.

2) FHIEFMCEDWAXOF ¢ DER

BERDFEM Y AT MBI, 777 AR XS BEREOEELTRL LTHED R
T&7. “KANSEI” Ti, EERELCBVT, ROFFIHTFRAEL L) 2L v
IRRERIME - FIFEL V) BENLEEREFUMNT T, £RLZX 074 OFME 2
7% LHTED,

2—3 BEF-%

‘Kmmm"mswfuﬁﬁof—§ﬁﬁbn1ma.?—9@%%?—9&:—F
RAOT 4 G EEEOBENBNERTEETS) IF 4 7RI hB. FETR, &
FIF = IionTlhRs, FETYVIFATEOVTIRELETHEL (BRS.

FERF-FL—BillVoTh, LB/ LALF—%, BEICALLT-5, BERT
WKEIL 727 — 9 L ER4A L RABIC L TERTE A LENH S, AHFRETIE, $XTo
g L THRATEL 20— F - s ERZ2HEATLIOTRE L, ThZho M
BIZE S AREFFF—s 2 HEL, TnFROF—- s 2 HELRTAEREEHT S
CEWREDYAFALLTOMARERT LI FHER-oTv5. BT —5 O



E2E FRRMEFEHRLHE

HMELZHRLTIHDORARFT - L LTI, BEHAMCBTZ2 YR MNEELBME
WEVAFELTERTE2AREAVTIVS, 282V A T LKA EFNFhO 7
— Y OHEEBRY - VEABTAILIRLYPLRTWS, 7 — & I 358, I
T s R, FTMERICEE ZnoefE R L MIDIF — 7 DEE HObinfER 4% 5. bin
EREMDIOBHKICHERISEL, F—FEZDEVREEI Y VY SR EAVWTT %
FEHEEfT 2o THS. scb, notefER IOV TRUTICEBMNT 5.

2—3—1 scrik

scrlbai, BEFRERBRTA0IfELNEF-FTHE. COF—-FDELEMA%
PTFRT. CORBATE, EMAGRRT2ES LAMEBEZESL, FhiCL9oT,
EOF—F%2BRTHELICLTwS, T, TOF—sEATIR, BREZS L+ 0
BUHIEEOEHRLFL TS, EYVVFVONBEREES L 3ICIBRE L
TRRTS. EEAHLEBTROEEZHELUTIRTEBNTH .

&5 25— MBH BORS (RMRES [20s7], [RERS (20571 .])
B4 DFrPBERLTR, () AKERTS. '

(4]
C3 0 24 (right, slur 1, <)

—DODFLRPII PP BEBRETEIIE, UToRBE2HVE,
BT Ay - (7] (EHREF [¥7])

(#1]
] 0 (pedal on)
CDT+—<y P HWEET— 5 0% L TIRT.

composer F.Chopin <~ fEE

songname Walzer <-- fi%

key Eb <-- #Ak

Tempo quarter 0.2 (#) ¥ 7212 Tempo giusto <- 7 ¥ &

=<I>== 24 *3 < @S EHFDODIVISION * {iFDH, 77+ bz 24*3)
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't 0 (pedal 1, piano)

C3 0 24 (right, slar_start, 1beam 1)
Ab3 0 6 (right, beam1)

Ab2 0 24 (left, beam 1)

Eb2 6 6 (right, cres 1)

Ab3 12 6 (right, slur_end 1, cres 1)
Eb2 18 6 (right, decre 1)

1t 18 (pedal 0)

Bb3 24 24 (right, decre 1)

G2 24 6 (right)

Db2 24 24 (left, cre 2)

Eb2 30 6 (right, cre 2)

G2 36 6 (right)

Eb2 42 6 (right, tie 1)

===

2—3—2 notef’xX

oKL, BEERFILEREEITLI D, EFORXY - MEHOTH, HREMEO
Th, 7 VROEE, KEXMOFEA, FHEOEEL ELHRNBCERTELIENL %
2 TWw5. FORMERRIEETRTLLTS.
BEORLETHE, 49FF0ES%21ELT

2% - rRE (% k&) (B8 KZ)

DA EW 5

(#1]

Headder(
BEAT 4/4

TEMPO 0.8

MIN_UNIT 1/4

}

FRENHFRIIIICEBNTH Ly
——————— 0 /* IMEFHONE HBLZITH L ¥/
0 (G31)(A22) (D20.5)

0.5 (F3 0.5)

2@B31)

3 (F42)
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e | [ INRRORIE

END
WECTEAT -V EEZRUTOERXEHNS.

A7— A (B2 RA7—-MEHOTh KX R30THh NXaivFg (BD
KEZ) )

(#1]
Headder{
Beat 4/4
EXP ON
Tempo 0.5<——- 4 FEHFDF ¥ K
)

[ BEOBIRIIICEVTH W
0 /* NEBOME BLLThEw ¥
0 (G3+0.01.0-0.1 60) (+0.1 A2 1.0-0.1 46) (+0 D2 0.5 -0.05 52)
0.5(0.1 F30.5+024)
2 (+02B31+023)
Tempo 0.5 <—— 7 ¥ ROEH
3 (+0.05 F4 2 +0 78) (D3 +0.1 2.0 -0.1 45).
Rest 0.2 <— fRIEXH DA
1 /* NERONE v

2—-3—-3 ARBT-%

RAET—7id, VAMCEITNTE), EF-s0ERELFTLI) L2 EbNnS.
WE7— s DBERER 2 — 4 1IRY. S hid, (EMIXBBEL S ClbhTwa 7 —
SEBLBEPDOSNTHE. HIZBWT, &/ - Fid, FH8ME (V24 b) THAE S
nTtwas, /—F, /- ML TR, BEFER (RERFOAINVLE) @7 MY K
2-FEYAPELTRINT A EHRERTS.
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time ------ — time ------ - time +«=--- — time ------ L
rolot nolde node: b *
attribute note — attribute note  attribute bt

. note-—attribute . .®
coo
[ ]
note{

start_diff attribute{

length attribute_name

length_diff tag

height *next_attribute

power *next_note

. “next_attribute }
“next_note
}
M2—4 ABEKE

CORRICBVWT, /—F&—on7utxil, BEOHEZ SO X DHE - ¥
IA M EDORBETLTF-SABBEERTNE, VT7NVIA ALBICHIEFICHEL 12
bDELZ>TWE, .

ERTVM - MEEERD LRI, COMBLEBTHILFEENDN, TITH
BYERICEEEZ R T VoMM T A2 LItk o THEERERBRT B LA5TE 3,

2—4 %¢&0

TREBMERLE Y X7 AREROF— 4NV FY V2 ER e LT85 H0E v
AFHIFL, ABMCRON2EE BRI 7— 5 AN, S5 - B%
DEBEZEEBLILEBRENLTREVATLATHA.

F- S EBMEREEUTICE LD D,

Enid
e

- BRI RIH
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E2E FTRREEHRLE
BREEFHRLBLZUTICI LD S,
(1) FERIERULE
- I— FEEfT, Al 2074 ORESE
- kvFAY FOME, BEETNV
(2) BEBHRLE
-HEN - VO - FE
CEEN- VOB
cEF—7, 7V-X0RBLELEOHE
- BEBREOESR
(3) R B LU ZFDOXE
- BRYENT A -5 OFHA
- FHlEFNVIETS WA T T4 DA
(4) 274 T7O%ER
. SE»5 0
- BRI E o ZEBORR

il



E3E BB

F3E BERE

COBETIRE-EBLILIIR) 74— 2RBTI VAT ABLUREERERC &
LELEDRBBBICOVTRARS, {ERNDEHIRE S X7 ALEOMAE L Tid, L7
MBI THHBOL S, FTHEMEOL L 2HITHIENTESL., CRIRAMNOEMEK
KA SN BHBUEIRML TWELLTHE, T, COBAPLOEELEMASL S
EREDNERL-E—EHFICLIE R 7+ 2 —OHBRES ZAFARDVTRRS, &
DYAT bk, TEEUBEBRUB YA FLANDPHELT, F—IR—ADHEEL, £V F
AV POMEBOERMERE LTEBHLTWE, ERELTE, ¥7/, ¥9—, =K
BEMBESE L TRELBZEHL, AV AFA0EDHEBRLBRILTVS, X
RN L A BRORBEIC o WTERE, CITR, N—EZ9sIYR
—U-FPRRESNIBOEFVEI A DEFVERLEEDESD AT, BALDE
ELEHBMNCERTITOAEETVERERL, 20EFVERAVAEBNRERICD
WTHEXD,

3—1 EBHRRICHITIHEME

EEPLDOF—S ANRELE2R LTCRIBEAYLBETHL. CoBABEET D
EE R LE)SENAVLORTE L XFEEBHIC RIE 2HL L (xR
21, Thbt, TE,LE (KE) 2LV IERICLS. I-BEKFTONHF T
i, E7 /7% E0MENRAMEZLUTHI L E “BiE" LIFAZHLTVA. E5LE0D
SEICBVTHERB LT, BICEE»OARZ MO asHiBT20006, Kl %
BHT2b0TC+OBBRHBREBICD o TWED, TR, TBEANELT
HKEEZHNT2ABELEORYE, TEI TRV VAV ELTHET B2k
DIREEEHETS. UT, B b InFeR, BHRELLBZOERKRTHC S,

HEREOHL S RICL > TRELEDL B, —RIAEBTXEHEMELLTIC
HiTh. AR, BYRBIFELFO—HRELTHREEINTELLDOTH LA, AH
ORBORITE V) UHP S ZHBLBERIREGHZVEEER I NIV,



£3E BHERRE
3—-1—1EBESHIEFEY P RAUANDOEHBIE

OB, BLALEBRKEDLZ L LTHhUIHAREBETHS. 2 TEbLN
LB REBNER LI LY, BE, TV-XLVvotETNEEZDERET
b5, CORBROBBNRE, FTOSH, HOBMTHS.

1) SARRREDE — 7 EIEBOMH

BESR & b BEERATE LU CIIFFT, HCMBEERLR EHwWLRTE. LaL, £
ALRLVTR, Chb0OFERESFBICBVTE, +o5SRENELREVEV) K
ELMERS o210, BEOVAFARBVWTREZTOXATFT S L) ) L#LY
AR EN TV 2 [Kitagaki 1977]. & D &) 2RE T 2RREL L TRESLE
DENALFARTRTH S, SHRHLTREZEARS FVOMBESCER LA-EE
ARZ bV OWTES [Hara 19831 F A HRICB 1T 2 0REFEL 25 &) ICEBHEK
TEREME 77— 22 Wavelet Transform [Kronland-Martinet 1987]% £ D FiEHRE
ATV, KRXC B 5 EEBENCREEARS P VORFEE ATV . B
AR FVORBECOWTIRRE TEBMNT 5.

2) EXBEDOHHH

ARTICREREOIPICEREIFETZ 720, TSI N BERESEEE
WEMELZDDELR>TWD, BRERR) 7+ 2P HRELDEEFTELEERET IO
KHFBECRALHEL LS. 2L 2E, FEOCOFLEDOL7 5 — T L0 CHEERK
TS & o THItK SN23E, 425 — 7 LOCHEBCHINLES LD 22K T
512, BROTFT—TVBLIUVEH R EOETVEHOMB L ERTILENH S.

REORBCHETIMELB O TRECHEEEZFARELALVOFRESA TV S
[Niihara 1984, Fujii 1989]. % & %Rk o 7= I DFEN7-8FE & L TidMoorer DHF 5% %
[Moorer 1975]. L L, I MFRZ2FOFy —RKREL-ODTHY, —KEF%
%) b DTR%ZV. Tanguiane X FEBEHBS D (X7 —-TH%L) ¥ - A 7IEEL
72 F5 1k % 32 L 72 [Tanguiane 1989]. & 2A1FHE o TV 5 & & OEARWE S L BT O
NE—=UEs@)ETH, CIT, ildPEEFRLEMLEL, FEi ZBVTNY — TR
HEECs@= 1, FELEVE S CsH=0 L2 2HHTHS. EETLI—-FIIBIT D



NF — s (i) Es, () DA

min(N,N+i)

)

n = max(l, i)

Ki20) =

si(n-i)-sp(n),i=-N,...,-1,0,1,.. . N.

£3E BHBRE

REEL, BLL-BAERIEEN - VICEET A LRV EREEME TS, 2D
BF+H3—11RT. COFERBLIEET LW b uni FTHhaEME,
BREOXY - F T ERET D 72D D ThresholdDIE, WRICFDBTmETIHLLEOM

B roMES S 5.

I | 1 1 I |

6@9 &%0 92? 1320 1650‘5760 2%90 Hz

L R

352 704 880 1055 1320 1408 I760 2200 Hz

10000I000000I0000I0I0000I000ITI000L
X ) x LN [AY ¢ +
0I000I0000000I000L00I000II000I000I
12345678910 12 14 I6 I8 20 22 24 26 28 30 32 34

Fig.b.

Table I.The most salient patterns of partleading intervals between
chords {el,al) and (fI,aI) for harmonic voices with 5 partials.

Salience|Size of |HNumbers of frequency | Number of The pattern
of the the pat- | bands, which contain | successive of interval
pattern |tern in | partials, generating | harmonics in{in standard
(corre~ jsemitones| the pattern of | 1ow-level notation
lation) interval patterns

6 -4 6 I8 25 29 30 34 5 (aI,fI)

5 0 6 I8 25 30 34 5 (al,al)

5 I I I32025 29 5 (el,fI)

5 5 I I3202529 5 écI,aI)

2 -1 I3 25 2 e2,al)
Table 2. The most salient patterns of harmonic intervals in the
chord (eI,aI) for harmonic voices with 5 partials.
Salience|Size of |Numbers of frequency | Number of The pattern
of the the pat- |bands, which contain succesgive of interval
pattern jtern in |partials, generating | harmonics in{in standard
(corre- |semitones| the pattern of low-level notation
lation) interval patterns
-9 0 16 131820252930 34 5 (ex,ex)

5 5 I I3 2025 29 5 (el,al)

3 1 6 I3 18 2 (aXl,e2)

3—1 1ERIEAEE AV A-O— FOHE]



H£3IE HERE
3) ERHE

LFEOMBENRS B2y — AL LT, BEEHFCLIIENMOFTRES#ES DS, J
HAERBALZALS, BOOHEE 20— FZTH LW &) 2MBERTELY, I h
X, FREAFTREL, zvyRu—-7, €75—b, FTOEML EDEREAERICH W
TR HbTEHLNTHS. FESHONELEL TR, BEOYA 7 2HTHNERE
BrSHFRSTEETI)DOIVELTHEH, ANHZ—2DRE— I —2LTTELETE
A L CERSEETIC LN TES, TR TAHRRITOETFVEMAERL, £h
KIS U A ER TS W) FEFRS hd. RHFEL T, KFOHP, 2@
EOSEEL V) EFAERY L, BRESHEEEZITEZ)ETVIEOVWTRET .

4) E—b- FIvxTEHRDEFE

FEIRVTIR, B8 (BR) 2AET A LU ECHANEY N EELRMEL L 5.
BE, ANBOSEBIGBRE TEHTOLL LV EL, 7R3, MiLw ) BATE
HILL72S 2 TREIND, L22), EENVERICIBVWTRT VY REFo TERIKHE
EXNBIERIFEAELRL, BLROEDDEFOEXIER LOF 0BT THE
BENBHZIELLDHE. TEFRETIEBICER, #hPhofoREI Oz FBEHE TR L
1oL, IFLCEFEfFoTRBLENDSD. COMER, €—F- FIvx v
7,55wum®§%ﬂ(@m&mm>th%ﬂﬂ%&Lr@@bé%<&#&77
O—F» 8% SN TE 7. Longuet-Higginsid, bWz o— VT ) oua— L iIHhh
NTVLHEEREDOES, TOBMAKRSAOFHREAN LT, &, AMOMTEITE S
71275 A% o 7:[Longuet-higgins 1987]. <& Tit, FEN Y Xr xR L, 240K
FLE3GARCLNEROTMETRLTCVARTTEDNDLLDTHS &) HIR
VT, 7VRCEFERFT AN LS, EFOBBHEREEHR L Tw5, BET
(%, Desain T 422 Y3 = A b +- EFNICL 2EE L FEEIREL T % [Desain 1989] .
DT T7a—FTiR, BETIEFORROESOEIEFEECESHrE5 LI 12T 5
ZALBH (M3—2) 240, ZOBLMBOBEL 4y L7 —27 EOMEREMAL LT
EBL (W3-3) , 19V —2a3 vz 2L BRROHADEF/LETo T
5 (Bl3—4) . g7, H40FLITIREL, ERTI_OOFNVEZIOME—2oD
J=FELTAY b7 -2 OMEERICHEARL I LT, LEORMENENL ELTY
5. SHEFOMELV) LRVTHEECARVHITH L, TRLLToFHRSHT D



EIE BBRE

FALTwWRZY, AR TIE, EBOFBIESTVTVED, /4 XfELIFHFERT,
HOEE, MR EOFEMHKEREL, XOWHEFRTIZ LV IOMFEOHELZN -
T‘I‘%. 0s.

04
Q3.
g 02
E 01 / A
517 7
% ol [/ /
£ .02
© sl
-3
-.04 /
-.05.
] 1.5 2 25 1 35 4 45 5
Ratio

M3—2 ZE{LRE

@Basic cell Dlntcraction e Summation
» i

O Sum cell ‘ 4~——[nteraction

emss— [nter-onset interval

4—————p Interaction
b)
M3—3 Xy bMI—7IC&2HEERHOER
)%y k7= b) ZNOESICHHBEEER



$3FE HBREE

:

il

|
i

° s -1 A 3 B™ 23 I
Number of iterations\ \

) s
T T
1

>
S e Rt——

JULE P = J  N Qy we w
3

11.77 5.92 2.88 3.37 4.36 3.37 3.87 6.00 6.34 2.962.802.963.46 11.9

a)

M3—4a3) 3273 MP7O0-FIC&B322584K
b) YR YwIT7FO-FITE&BAL 224X



EIE BHBRE

3—1—2FBFLLEILDSEBADTHFIE

1) EERRA

SEELEBEFTPOBNLC, £BLERTI LT TREREL A7 41313
EAETLRVD, BRIV VRNV EANEL, EBEREXBE T V- L TRERLS
NTnD50bH5. CNLEFELVWERLARTICELET—FANOEMILEE &
LTHY, A7 7 PCELTE2Z VMR Y X T A DA SN TV 5 [Oka 1987].

ELVEEEO(BILEOLAAEELRI LTH A, FELALVLLEABRE &
W) BED I ABIPEEER Y — VEF - T VRNV ERAAEDLELEE, T2bb
EF (BRI V/FAN) OBBEHLEIEETH L. COEEREZNL I
Longuet-Higgins DA TH —E B Lif o h T2 5, RFFER T, KEAERICEITE
2 TWw5, AN, HTOET, MF, EF 2 ENEEC,L I NI ERIFTHER,LE
BUCBONLIbDOTREL, YV v 7 2BIRLTHEONELDTHE, TDIED,
LPYRTOEREERTH-OXKFEH), BEFTS, s 2AVERE0RE
ETILENDS.

2) KEBOTEAME

EEDOF -5 TR, HEOMF L VEOLyRO—TFHE L), ARFILEXOE
FTOFMREPRC DI L EFDHEICH LB ENRBAEL TDE. ABMOTEE
FIRDIREZAT I HE I, FEEBLILETINLDHWELIT-> T a2, ThICIHiE
BELEEAIANVICET S HEOBVRAZ LDV IAIABIFIAIN TR LELDS
N5, OB, LEDEFZELVAVOMRBLEEELRVOMRBOESL L2 IHET 5
L0, MBAKEFBUSMBLBLE-I)NERTHS. T2, ANEOKEORE
CBWTE, EvFORMENLELRAZ LAHD. COMEIH LT, AELHBH
L7223 2T, 20T LTEHET L) FiEx L > Tw5 b $H % [Niihara
1984].

3—2 HEINT PMVOAFBEESHOBUMR

BEIMES» L BB Bt T4 HEE LTI, MA~NS P VRS (DFT) 258 < 5



EIE HEHRE

bRTWA, —fRICHERRA RS FVEITTIER, BAEEROSHRIEIBARHOEHRTS &
AbNB0, FREEHTE-DCEBARELRES TILEFH L. LIATEFE
EEEFIIBVTE, EFETESToLOBAREI L TLES L) MEKD 5.
BxiE, C3 (130. 81Hz) &C#3 (138. 59Hz) #0HFAETE~D
ik, AL b BRI
T=1/Af = 260 [msec]

TRITNIER S v, BEOFEERICBY T—20FHE EHI2260 msecth LFE#E
TEERBELLEW. CnLHLHELE, FEES»LE, EVERERKETIrOBE L <
BEHzZzRETHILEN DY), COMBEERRT S0, BE ODFTRFFTICN L
TALPDEREITo CRILENH S, T TiE, BEARY Vo it IcEE
L, R CFAEREENTAERARY PVRBEOFEBICOWTHENT 5.

3—2—1H{EINY FILOREE

RIEA, A, B, XEPRToMHek 2 B—AEEELOBERER
x(1) = A-cxp{i-(z—grﬂ- f +¢))

vE2bL,

COMERT - IERZ W

Zm=| x(®)-exp(-i-2EMLygt = Asinnf exp(ip)
\ T (f-m)

£, m={fEOEFEE3I—5ICTRT. CORPSUTOREN b2 5.

1) ARZ PVOFMEMIEETHEL L, Z205ME, E5OMMHeTHRE 5.
2) FHEKSeDHEHEmIT O TO—REKTES IS,
3) BHEORAKRRIZOBELBFREMLE ORI TEALNE., T4bDb, Fleil B
W5z D re L T5ERER I ERATELLNE.
F=m+—Cm

Om+] - Om
LaL, EBICRETARE, /A XLE0RENSLRD, 2z &2, OMAEE

Bl dbhw, £2T, BiXRZ bl
u= (Zm+1 - Zm)
1Zm+1 = Zml
¥EX, ukz, oz, OPBOFHEAVT, BERI 2RO L) CHET 5.



F3IE AERE

Imaginary

Frequency

m-1 m o
5—>
m+1 m+2 Frequency

F3—5#EFANY MLORBEDERR
() EEX T PILIC & BB
(bR R DOAFIC L ZRE

r (0, Zmy1)
f=
m¥ (4, zmy1) - (U, Zi)

T, (, ) BABEET. ¥, EEARXRRXTHESINS.

Kzﬂﬂgﬂm%o

sin ©tf

COFELZEHRBRCTEAL-LS A, 1%L ToOREEKREE ¢, EREHEK %
HET LI ENTETH -7, LEHOBEROEIFHE6%THAZ LEEETNIT,
COFFERFRELVIEWICEBELTVWE bR 5.

v

3—2—2 HBEOBAR
FETELNIEHEIZA 2 5 —7 (BEEMF2HEETOHRE) &0k ) o8y 3
PICE 0T, MIEER, Y5 I5 A5, FHRFTHELLOICHEINDLY, BFERS

BEMCH B AR T OESEYREEFANONE, ChiFl1 F2 57— TE3EHI



EIE HEREE

128535 50T, BNAEIE (%) OBOBERKEL» 1. 06 (201 2FE)

EhoTwd, BRI LE, LERICIEPBOFERELI 2 VEV) T &k 5.
CHOEILEBOEERFENCERBATIHMEL T, 2°00F0FEEIL L, {,%

Rwt,

TE#E [ ] =12001og, (f/f)

P, Anb b EPBE v, AR, TRRLFRIZTOSEOMNWHIETH LI, KiF
DRAFHRA—FTAITOE Yy FEbELRETCRERL 2 LFERSVLETHS. HET

X, A4%440HzIC L7-EERERSHVWLATW S, AR X TR, CO020+ b+ (7

oo [F] (C4) 73600k ) £7%5 L) K SHEsEDTVS,



#E3IE HEHERE
3—3 ZBEEOREIIAFA

T, B—B8B IR 7+ —2RETL2VRAFALDOVTRERS
[Katayose 1990a). 2 Tit, ABOHEMRICALN ZMBABICERZLMA S I LI
£, ROFREVRATFACEOSNIGR 2L R IBRL TS, TOVXTAR, &
BTG RAIE Y A F ADFRE LT, F— 7 R—X0OHE, TEBRBOERMER &
LTEBLTWS, EBRELTIE, ¥7/, ¥¥—, ZHREZHRERFL LCRELE
REHL, RVATADOEMHELBRERFE LTS,

3—3—-12AF7LOBE

BEEFTE, BYLEMEERz 24 RONF TR - =X 74 VI EHEL

721, 12y FOADEBRBILoTH Y FPY Y FEKEE10kHz, 721, 20
kHz CErEBCERASRE, YV 7)Y 7BAERS1I Ok Hz oOBOANEFTORK
B, Y7 v rEBCLY)SkHZUTRREIRTLE Y, ThiRBERSS
PHnD EFEROEEFTAFNL VY, BE—EKROFEL W EH» LI, +0% %
HThHs, WHYRAITNAFTEEFICHL, 1 0 0msORHMEL 5 OmsTOBEHS &
Bh S, FROEEANRY FVOREEEHWT, ¥— 7 BEEE S5 UICE0RIBO 5
BT, TOEHICLTEOE Yy FLEDL ZDMIDOEHAMICH T ERAE
B~y 7 (M3—6) 85, FEuEi, BHEER Yy 72BRTLVIET
fThh, 55, BORGRE, RTHELRZRTA/ - PPl ns. 72,
CITREFOKRE L, ERIBANHT2EEIA IV I7OTHRICET LML TR T
Ho, MBHEEERI—T7IRT.
TR 2 BAE L 5 MRS ¥ — VERERIOOPSS3S Ciek L, ¥~ 7
EROME., TOVL LAY BHORE R LEFLABEL L TLELAFREOETI o124
BMECE@ETTRLTWS, H3—7 B THERLEREHHEY 2 -V, AHEY
2=, BEMBWET 2-NVELEYILo TWED, DIEL, BROERAET -7V
DVERL, 3T A=V REDOIERIHNE 2 -V HEL TS,



Frequency ]\

FEIE

cs

C4

|

il
)i
U

[
lll

c2

B3 — 6 RN ER~ v 7 Time

| Module to analyse music |

Music Code Musical Primitive

Control Module
1 Symbol extraction and check
2 Control of low-level module
3 Institution of thresholds
4 Communication between modules

. Status
Fire Music Code

Low-level Module

{Including rules to controi

subcontracting routines)
Subconstracting
1. Extraction of 1 beat length Call Routines
g. E;tediagon 3 the next attack e 1. Sorting
. Extraction .
the fundamental tone —— § S:::‘o‘;a,:no"
d Return value .
.

3—7 WAEOHEK

EEIEPS



®3FE HHIRE

3—3—2 BEZ21-IOFHA

1) ®HEMEZ2-0

B EY 2 - VARV ZAFADRLERLET 2 -V ThHD, WBOFENEED. L
BEYV2-VOFRIERAEEILN—N, BLUY, BEBRET2-VEOBELE
TAEV—VHFRBENRTWE., KEV 2 — VI FEMRTERLLBICRBSES L)
BEzHoTwS, S, EHOKDYITIZ” M N5, TREREY 2 —
VOMTBITER2 L LI 4/GH, SASHOERDLY ICRHNE S SIEIF XN AT
UHDHb L) EREVBEY 2~ VIMELZ TS,

2) ME:E‘“/“:L—)P
AEVa-VREHEV 2 - VOTRICHETZEV 2 -V TH ), ERRREQLE
RELELZFHREET%E). BERECKEBER Yy 7277 ¥ AT 0EBERIICEETE
PRTEH, ThE ZOPSB3THIBET L2V IFHTIDDEV 2 —VHRETENE. £V
—F U TUERNRTA—FEN—VR—-ZATHAEINRS., DT, BLE20HIION
THRRS,

3) BEBHRE 2L

FEBMEV 2 - VTR ATT ( OB, HFOBF, 22— FETORHEToTw
. IRLEIFEREERATF LB AERBITVLELTHSL. ThiZonwTiR
ESETHRRS,

3—3—3 E—-F-brIFvF2T

FUBICBIFAE—F -+ Ty xr s (MOETL) &, HRELL2HORI2ET
RHEL, KHOREREMEBZFHETE LI FEFZAVTH S, B4R, —HD
K&, E—- 0, MizLoOFTENHEHH LI EREDODP>T, ¥—=F  FSv *
YIZREBHINTWE, HOETALOFENE (X, MERWLZEHRLHORLIZE
BT203 L, AFETHE, XHORLREMELZ by 7y VHIZFHET L LN
BT, ABOHERBRIGEVbDELRsTWS, £, ZOFEIRX, BOBEDLS T
BHEMICEOYL LD IREENTWE L RFIRELTBLY, FL D/ A4 X%E



£3E HERE

EONL RN EHORLALEDTOL L XN ERETIHELLTEHERTH 5.
EXE, BEEOHY, EEEHoEL YoTL0ORER, ME 3 hzi o=y b
KL TiThbi B,

1) RELLIADHE
Y. TEFABIOBEONNT -2 L TEOLL L) EREEME L. £ DEHM

BOCX I A%2ERTA. EX NS ADERTAREFZH3I—8IZ/RT.

Differencial of Power

3-8 RERDEE

ABP—HE LTBRICRLEES (025~0.8%) KX T A0 -2 25 nid
FORMEEERORI L LTRATS. dL, 2hiVEvEHICE -7 bl
ZOEBETOOABPER LR LI2GEHTOE - 7R L7 082 XHBHOE
BETAH, ZLT, Z0BEED:20E 7575, FE 7573725 -3
vantzgE, MOELTLLEF) 2RET A CHVO RS, I, EHERNE
TELLTVROEL EDLOMDTERP L 2L L EZERLEETH S.

2) RiIADFHE
HOETAVvF—Y a3 ViZEERORE S 2 HAVEMOEAMTITERIC L - TITLR .



EIE HHRE

COMFERII—ICRT. BEOUL LX) FERHIE, "7 —-2HSLTHELALZLOT
BB, RFUF AIRKEOFRMAB L EOL S LX) BROEBOTREA VTV,
bL, ERELYE L) (87 — D@5 {EAthreshold & 1 TV b D) A REEhrw L
ik, FORDHIH L CEIBOLELT). COLBELMEILEE D RL THEL T
L EN)HFRRE SNV E B idthreshold 2R TIFT, BELEIET.

The decided attack
in the previous To be selected attack

search candidate

Penalty

beat tempo
gquide

Search
Window

E3—9 RIADEH

BE L7 XA TIE, FFHOLICEFOLTIKEVERICHATE 20D,
BUYEYrAWTHEEHOEX2EFL TS, DToMEELE2=v b (BHEEh 7
) CowTiFbh s,

3) AL YENEOEM

ML T DML A7) SREA D12, 13230MB B SN 5, BLUFH 7
FIUMUL->T VR EEICEI= v FEBEIOCITRLT, UROTBELITLS. &b,
AYAF LT, SEFRL2HIEFLZLECEHTL TR, IhLOZBEMEE S
BhE, JATV BRI TRESLZEOLL LAY 2B LTLE ) 2 L4050,



F3E HEPRE

SN, R THRMASE LR E L EUHEELDOTIIZWI L L, HARE/ A
V=B F—F e Lz n) 2 ehs, SEMHKELT, S5ESFRL2IEHF*
HEBOWEL LI LTS,

3—3—4 SBROEE

1) EXRFEOHH

FY. HRETHIESFTOERRIH T 2RBHAEONNT—DHOTF—TVEHEL T
B EXREHIESAELCHHNT A LECEIEE T2 E0AEE SRS O/ H
BEE<y T EOBRONNT -7 =TV ROEEPT 25 DORMTE 2 5. ERE
DHItIEL= Y FADEOKE SIEICEE ORI/ 4 ALRVE TIPS,
EEFRCBVTIR, EREEELY, 2, E3FRARONT BT OREVERDL H
5. BT LTiE, /A XAV ECRELCERR TR >T W5,

2) LB EHNY DB
RYZFLATEREBEOVYL ENYEHRZEO N —OLE, TORELOLEIZL ) T
LEXNNDE, BTN EIT) . BMERERICD LTV AT A0NEIRT 5.

3—-3—5 /- FF-sp5EEAOLTHR

MEEOERIZE3—1 0WRT L) 2B CTHERINS.
BLbBOENTHL ) — FF—% (0efBX) EN— V=X THEENBIT 1T
LD, EEPOKEBIIHILT HEE S VARV (scBR) REBRING, %Kik
VRNV BERDET BT RO - FALVvDTT 74y -8y —72D-GMR%
AR ERS N, BEELTERRENS,



EI3E HEHRGE

symbol for sound

Note Symbol ( freqency, power,
starting timing,
Beat and Key ending timing)
Analysis P
note name,
3 starting timing,
ymbol note length,
Transformation P key, meter
y name of note
bar-line,
Score Symbol —— key-signature,
etc.
Positioning CVD
with information
Score Symbol ——— of position
Modelling —<p

Y

Graphic Primitive primitive made on

graphic package
Display ‘_%
F-1 1 .
—

M3—10 HEBOER
3=3=5=1 /= hF- s OB

P, RMRBELLT/ - P2 LT, BT ERAOEFTEAT LS. T8 LU
B (MIBHTHES L) REHTO LHEARIATS S L) MlE A Tl
SNB. FFR, AT PCHELRITOHE, BIUI-FETPLBTSND.
L DMBEIFEMTES 2 - VT2 DNIRBETHE. THITOVTRFELET
BB,

BIEBOTAL ) = b F—5 @ T_T, FEFIHB LY Y RVICERER S, &
NIb, BRERT Yy aR—v a2 VORR, NF - EFOEROV - VT FLE
bOVHFLLCEOE TEBHERT TREND, BRI EMERIFITIZE



FE3E HEREE

EHFHTAER (FERFEELEY) AP MEL 255, FRMIEC3ILED
FEHFCHLTEIE, B2UTOBFFICH L TRAT2BHLLTHAISRTTINS,
2o €7 /MR ETHLEICE

(1) AFE I+ EB. EFRINFHCHISHTS

(2) ABCAFCEGEBRLIA 2 -TTHS

(3) ABCAFETHIAONIER4ETHS

(4) FADEHTAZTOMEIHZ LEITITHD

—FOERIHRIF VDo TlEE LRV

Rea—YRFA4v I NV—NELTHIMLTYS,

1) Yvan—vavoEHR
BIZEE3—11allRTEIBF -2k, VX2 BBECERT2-0IH3— 1
1coBICER (K 2508 T 20ENH 5. SThICH LTI, [EEHOSEIE
OB TRbo T RITRITEEES THEIL I 2 RT Y VRV EEATE] &
WY L) N-NVEEDNDL., BKEICE, x/yHATOEMIIRT, noTHFOER %
Folz/—MiEonT, 20RDIMNEN v/ n OBEFEHIC—H L2 TNESTET 3
EVI V- VEHNTWS,

1(G31.5) 5(C41.5)
25(A3 1D 6.5(B31)
35(G30.5) 7.5(A30.5)
4 (A3 0.5) 8 (B30.5)
45(B30.5) 8.5(C30.5)
a)
fa) } " 1
%%‘:i:.i::ﬁhtl;——‘{—i—F‘ e e
d S —1 { i : 1 1 1
i b) ;
e T
o e P L e e : =
o) 1 ]
c)

2) Mg, gEFo<x—-I 7



F3E HERE

CBWTIEHNE., 5Lt —20 Y Yy RVELTELIIIDPEKRTHS.
-y IETY &

AR 32
ag
BEILOWTRFEILERIEZNIE DT, 2R LEEDFTHNIET
W—=VERBWTY VEMET S, EFIConTit, EHHTFIBVWTSSLUTHE &

3)
DEHBEEDNIET -V VT2 ENI V=NV ERWTY Y EWET 3

3) YUF I ADLEI YRV
iR, A, 74 DE5 /= F—5DY ~

Bk EICH AN Y RN ORI
5y ABofHbNELONEV. TORKNLLDORIRFTHS. KFY Y FLiZ R
D& REHTERSINSG.

(1) KB BVWTESETTHS
(2) HLEBIENIZDL L EXITB)RD LTI

3—3—5—2 #ZEIKILOFAML. TR
RES VAR NVIIEEICERINIPBIIHICT 2D TH B, LiEL LTHIT S

KRERFEOAERE & BRRELAT I LEFDH 5.

1) fLEH#D
S VRNVEMNW LN ERRERT O TH AP, T OBETHEMENTELRIZ
FoTwiw, 2T, BEFOESXRDUEBELREL, B VRELVOBKE L

TRIMT 2 L) EEE2fTo TS,
2) FEIKkE

utmlokbfﬁ%nf% VRNV OETE. BEEREERNV—-F VICET L
EHVER S THF <. BRICE T3 KRB B L CEERS O A X EER vV

—FrOMBEE L TERLTWS

3) FR
K27 ATCIERSNIEBERTRTOLRNVTEBHICERINTBY, #F0£
E@/\— F

VARNWERERTAEIEDNTES. T-EREEDOPATEE. A Fh.
T - THDL. RVATFTLAEAVWTERINLEF*FH 3 —1 27T



H3IE BEHREE

;g
1]

" i o w2
= Y u—
e e e » s — ~—n
1Y 2 ot o1 T 2 PE—F —
s i S E—" —— 1 T —4
v ] = =1
V4l & !
2z T 17 1 14 —_—
9] kW %#* — F 1 L 1 1§ 1 1 1 — 3
Sl i &l 1 1 o
3 = L 1 1 °< i 1 Tt .
T \gﬂ
. e 1 i
Dol H 1 i kI 1 11
i) 1 1 =y L o 1 - 1 r o pi 1|
rasy Tt A ) ) al 1 =3 ot 1 1 o1l
1 7 i 1 ) Il 14 )} 1 't
T i —t

H3—12 REARELEH

4) BEEOEEBHE

7 /BT BRTVOERARED &) IWHRBFOLZWHRBRIZB W TIIERDOEEICH
BENZFTOEZILNORVW/ —FF—s 2l s N5, CoEH L& IR, a—F
DT TR o729 2, FAIFENICAERL 2 WEIFBVLTWS & Z IS ICHRER

LTHMT 2L CLTwa.
3—3—6 MWABRFESLUTEER

RKYZAF ADUBFE#DTICRT. YATAE2LLHITHLAREBROEHDOASN
ERODTL A, BEBELTWAERFEFTVIRET /), ¥9/—, BLIUZKHETH 5.
BlZE, CCTETJEANTRLEE T ) BE0ERAEF—T VB LY, FHENITA—-F
ey FENRS.

REEEE~ Yy 7oL, fiABE e L TEEHOMA (FEEIRLCKESOFN
RREEE~y 7ETRILKE SI2% 2 L) HIE) , ERAEROEH12EZHE~OH L
fTo 7%, BB CRBRTE-NE2EH L THRE£247S. fiLE0 ) LRIFEILE
EROEAREFSERRE L VEI T EDORETH S,



F3E BEHRE

3—3—6—1 /—FrF—20OHH

W sns/ -+ F—70B %23 —1 31, BECBITIFREELRI—1IIRT.

Headder { 29 (E2116) (B2 1 14)
VLON 30 (E2216) (B3 18) (B2 2 15) (F#4 1 5)
UNDEFINED_UNIT 48 31 (E3220) (C3115) (C425)
} 32 (A3 327)(B2447)

0{A3416) 33 (B3 127) (G#3 2 22)

1(B3225) (G#3212) 34 (G3231) (C4625) (E22 14)
2(C4622)(G3218) 35 (D43 19) (F#3 2 19)

3(D4317) (F#3212) 36 (A3 4 16) (E4 1 8) (D21 9) (F3 1 6) (D32 6)
4(A3414)(E417)(D217)(D315) 37{A2212)(F337)

5(A2213) 38(D3331)

6 (D32 25) 39 (E3 2 15)

7{E3217) 40 (A3422) (D42 18) (F31.11)

8 (D4 4 18) (A3 4 15) (D3 4 23) 41(F3323)

12 (G#3321)(D3335)(C4214)(E217)(E317) 42 (D4 25)

13(B2121y(E227) 44 (G#3321)(C4316) (D3 328) (E3 17} (E2 1 6)
14 (E3'322) (B2 1 22) 45 (B2220)(E227)

15 (F#3 2 19) (B2 3 25) 46 (E3 1 14)

16 (G#3 4 21) (D3 4 28) : 47 (F#3 2 20) (B2 3 26) (E3 3 15)

17 (E325) 48 (G#3 4 22) (D3 4 30)

18 (822 8) 50 (B228) (E322)

19 (E313) 52 (G3224) (E3126) (B3211) (A1312)
20(G3323)(B318)(C3116)(B416)(E317) (C3111)(A2211)

(E413)(A126)(A2286) 53 (E3127)(E2316) (G#422)

21 (E3216) (E23 14) (G#4 21) 54 (B2226) (B3 1 10)

22 (B2224) (B3 1 11) 55(C3318)(C417)

23 (E31 16) (C3 1 14) 56 (G3432) (B2318) (E418)

24 (G3328)(E3121)(B2119) (C326) 57 (B3109)

25 (B2 2 38) (E3 2 36) 58 (C3217)(C427)

26 (C3123)(C429) 59 (E2216) (B317)(B216)

H3—13 I/ —FrT—2%

®3I-1

Error Type E1 : Error in note separation
E2 : Under-extraction and over-extraction of attacks
E3 : Missing of small notes

DATA Recognition|  Error Rate

Instrument Music Rate El{ E2| E3
Piano Gymmnopedie 1 100% (0% | 0% | 0%
Piano Fujikomeraret 98% 0% | 2% | 0%
Hikari to Kage
Piano Kaerimichi 92% 3% 4% | 1%
Piano Longing Love 82% 10%| 8% | 0%
Piano Kirakira-Boshi 97 % 3% | 0% | 0%
Guitar Alhambra 81% 11%{ 1% | 7%
Shamisen Sakura 94% 2% | 2% | 2%
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{ Musical primitives }

~Note information
(Tnstrument )

Ceignt )
( Power )

Task

Evidences

Earmonics) (Envelope ) (Vibrato )

J i
{ Freq;lency Data ) \‘ Tonal
Model

_C Acoustic signal (CD, andio Tape) )

Model
[ Analysis
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F£3—2
Envelope Harmonic Structure ) Certainty
Source : . - - Vibrato
gravity | pboe | violin | piano | clarinet 10 Source

a) oboe 52% . { 98% | 0% 0% 0% 0% 98%
b) piano 23% 0% 8.3% | 882%| 0% 0% 96%
¢) violin 39% 0% 98% | 83% 0% 100% | 88:2%
d) clarinet | 49% 0% 0% 0% 100% 0% 100%
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H50ix35%8 (3EF) LT BERTERINDIEVIERL, 7X—F- 297
— FOE T O NAMBICETASESFE ISR THYAS,

—7%, ABRXTIE, BOREZSHFFELBIZIVUAE SN TVS0T, EHATEHT
BEVIORLEMLFERZELIENTEL, —&IC, FETHELNIHTIITIATR,
SMFRICKAENR, FE—bELTR, 4¥—1%, 8- RZEDPDHE. b L,
BTFRE-FFELVLDOTHNE, M, H20I, TRENOE-MIBITHT 7
LtV POMNBER-RHL-VDELBETTHSL. BAMICE, BHTOBRIRNES %
BT B L) -0 EERL, ¥—tn (=2, 3, 4, 8) TH
STEEN—KTEA Ty 7 ABOBRMNEROBRIICn 221), TOF/R, REwi
DEBUHLTITCIERENBHANORY Va3 VERET A ENTEL. o8, T—
FAT0 THROWEFIBICRKMENH EERIFBETH LI LERL TN,

4—1—2 AMDTH
AQFLRANE LTERERAEBTAHEVINRE, JXA2A0R#FBERLLC
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Longuet-HigginsiZ & o THfFE S LT 5. Longuet-Higginsid 5 B ICL 2 Foin (F
Ao DR LRRER OB, SALZBNTA2BELEARNHEERL TS,
MBS TELATVEE LRS-V EDT vy F U T2l oTWB I LITIE
b,

AHLTE, BEBLUATFT b, b L3810, TEDOA7 5§ —TDRA TS
AEFEEL, FRCHL4EOER (FF (12) *RERA 2) ) Loy Frore4T
5. BEHA, BAE, NEAPSRTAFHEL MATHELAIFTOEVE, FhFR, —D
BOTTyh, —2GDY Y —TEIFTHDB. LzdFoT, TvFVIOER, EAL
FORBRAT, RELZEL2DIODIDNERATRLILT, FRAZEETAHIENTES.

FROFETEHEATOZ VR AT T4 DIENTELWEEZT L TIZHEEE
BERILTLIEICLEDYDE, FEFRKO2VTRI—- FEFTRTF YV a v ot A
WCHEDORITET 2. £, NRORAOI—-FEF T a v FHIn) 2/
BEEHLLTHITS. T, R, ZOROI—-FPLHFEBFTELVWHAZHEELT
WZEIED, AERETHELEVIFEEAVE. COBIGHAS5CEAEDmy S
GD& D) LRz RTETIH L L EITABEIHEIS L LI TIEAR*525 2
L&D, BROYFMEFEILNTE S, —H, AlSREINERR, EFHOT
BEMEZ PL—ZALTW L EDTEETH L. 72, BIC, RT L) CEENEFF— 4
THERETEDL LW AL S,

4—1—3 XOF 1 OiY

207 4 B O EILIEE ICHEBMNICIT 2 b N T E 7255 [Ohura 1989], £ EH, b
Z0iE, BROEZRPOLLIFRIBITAATT,, HLvidd 72071 2HHT 3
TERFEBEICHLVWEINRE, ZOF X7 IZELTIE, EAHIIE 2007 SO —F 8
ERAoNE, —DREFLEILOT IO —-FThD. L2 ETERIWOLIICKD IS
—MEATFLTHB LV L ZICRABOFEZ G 2B T 2E5REIER g
X074 OMBRTREEZS. ZOo0BREEEBILNT 7 -FThHE,. KT /b5
WIEA—F AR EDZEEDOY — 5 Y AP LFENEHHEHNT, 2074 2T 5
T7O—-FThHb., THRITEWIFEE L TR, LEZOSFICBNT, BILoWs (IE
HEBEOSH) FRAOLNTVE, L2L, ThiREDLIKEENTBEENL 2 ER
BIZRLZODTHY, 2aF4fiBo7 V) ZA2EETLbDRT ., KB T
A TF S OWE LK E LT |
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CKECHCABEDFITHS.

BT TVEEERBEITVEIATTFT L OBERETH 5.

- G BREEEIT X 2 v (FARUBE LR W),
EVo B ETREBETEN -V ERAELTI LIV 24T, METRD
B0, O REHETT, FLOEMHFLTATF 2B T A EHNTE.
LABL, SNSOV—VIPBHEZERLPEEL TV RVEY, X—2— 32O
FARBET L LI RGEARLT TV H— P B A 2B % EHRLTE 2V E WS KA
5. AT 4 OMEMEL, BTEPRHIBFLIRERNNT I AD—D L oTWVE,

4—1—4 22— FEFTORHE

I-FETLRA0T A T AHEEHOMEY — 7 Y ATHS. I~ FETEHEN
B LEMOBER LMD ) A THECEELFEN ) 1R D,
I-FREAPHICEFTLFIFVIFLEEYRETAIENTES., EEMITE,
FNEFNROI—-FORBRAREEFVELTRYF U/ 2T%)TLICLVBHRTES &
Zzohb. LIL, EBRERTWRIYADEANICIT- F2BELCEEL T o729,
g2, FrvavFmaonty, BMELENH LD, Blizv vy Frr20TR
DETEDbOTIER W,

ZITR, RN GHBETI-FA—LA s RET AT -V EBETLI-FF—- 4
PORELIDBDIEIHETDEVIFETI-FOEL 2T 25 Tn5,
REOFENE W) ED L BB EHERHOR-ZFEEEL, FhrdbEitEns )
EHEERTEIEAEL > TV AP EZRETAI LIS, BFWEI—-FA—4%
FELTWL, L, R—AF42RELLLERXRI-FR2RETEHENSNE, F08
ATaA—F3r—2%52%. I—-FERETHETOM, "—2FH, + v ORENE
BENASHEIER 2 WD, ) ThnE X ICREEICI— FERETAI LETE RV,
DL % EEIE, HICkoR—25D, LEMIC, BoTwabnLEEL, X
K FOBEREL LN, I—-FORELRTLD. O, BRINLIFE, BoX-
ABREHTE2I-FE2RETIERELTHEOLONZ L EDIT, FoeX—AFEHE L
TOT77%00), I— FORRERIMzOoNS, bL, BEERFTI-FL2RET
BEDVROP - IR, BRETR—ABEHC 2oL, R—AFEHN TS 7
PETLTOLC. AT LV BEICHTL ST B72010i3, I—F2RBT2-0DEE
BT oNTwE, Flz2iE, COBERR-ZAFTLWIRENHALEFEFFRIAL
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BETIE, CAYV =) a—FREINE. b L, ZORICADFEKNIE,
Amé LTEB NS, BEDTLbNE I—- PRV LT —BETLILfEbLNE LD
1348 (CeBICEWA L, CCR)CEB) CY CT7 Cmaj7 Caug Cm Cm(2) Cm(3) Cdim Cm7
Cm9) *HAELTVwE, EBIR1 2EB) ORUCH L7720, 1568 03— FisdH
DT SNBSS D S.
FROLICEFMICI-FRA— 225 2 TITCFETIR, 2- FOEBERSEE L
TLEHITENFHB., INITHL, Bdimk SIFBmTIHEADPZ TLWEWS X Lk
DRATICHET AV — ), ERTEI—-FTF vy a VBB o 862174 &
WIN—LVEBEATII LR LT, I= VU7 efTho R, BE, \M>»5 L5
EI) - FoEILUTTbhb.

4—1—5 BETIIFqTEWBRAEDYLY

BIE, 13— FE#fT, 7UK, BRLEDFETVIFA T2V FAV YEDY v 2
RERTAENV—UBHI OFEEGEIALTVE, ST, BETVIFATIIHT37
F=hFENBLELDOTHL. IORBREIDLVY, FEIMIAELLEOIMTH S =
LELADE, PRNDONYI -V s Y OBBLEERTH I ENTED. ML OB
4 —212RT.

' KTEY,
(Musical Premitives )

Count melody chord tension

- Gloomy

P
Dm g Urbane

—— - Pathetic

E { jaugl mem—gm Serious
S

N A ., A

Ka—2 Hw2FALMEHDOEZHDY 7D



FAE FROWCER
4—1—6 ZEBRbLURE

T, FAETHY) LW RE el THFLAvonbe®E] 20 ICBH&E
RERT. SO/ -+ F—5 24— 3I1IRT.

Headder {
VL ON
UNDEFINED_UNIT 48 -

}

0(A3416)
1(B3225) (G#3212)
2(C4622)(G3218)

3(D4317) (F¥3212)
4(A3414)(E417)(D217) (D3 15)
5(A2213)

6(D3225)

7(E3217)

8 (D4 4 18) (A3 4 15) (D3 4 23)

12 (G#3321) (D3335) (C4214) (E217) (E317)

13(B2121) (E227)

14 (E3322) (B2 1 22)

15 (F#32 19) (B2 3 25)

16 (G#3 4 21) (D3 4 28)

17 (E3 25)

18(B228)

19 (E313)

20 (G3323) (B3 18) (C3 1 16) (B4 16) (E317)
(E413) (A126) (A2286)

21 (E3216) (E23 14) (G#4 2 1)

22 (B2224)(B3111)

23 (E3116)(C3 1 14)

24 (G33 28) (E3121) (B2 1 19) (C326)

25 (B2 2 38) (E3 2 36)

26 (C3123)(C429)

27 (B22 40) (E3 1 18)

28 (E3 3 37) (A1 4 23) (A2 1 20)

29 (E21 16) (B2 1 14)

30 (E22 16) (B3 1 8) (B2 2 15) (F#4 1 5)

31 (E3220) (C3 1 15) (C4 25)

32 (A3327) (B2 4 47)

33 (B3 127) (G#3222)

34 (G3231) (C4 6 25) (E22 14)

35 (D43 19) (F#32 19)

36 (A34 16) (E418) (D21 9) (F3 16) (D32 6)

37 (A2212) (F337) '

38 (D3331)

39 (E32 15)

40 (A3422) (D42 18) (F3 1 11)

41 (F3323)

42(D425)

44 (G#3321) (C4 3 16) (D33 28) (E317) (E216)

45 (B2220) (E227)

46 (E3114)

47 (F#3220) (B2 3 26) (E3 3 15)

48 (G#3 4 22) (D3 4 30)

50 (B228) (E322)

52 (G3224) (E3126) (832 11) (A1 3 12)
(C3111)(A2211)

53 (E3127) (E23 16) (G#4 2 2)

54 (B2226) (B3 1 10)

55(C3318)(C417)

56 (G34 32) (B23 18) (E4 1 8)

57(B319)

58 (C3217)(C427)

59 (E2216)(B317) (B2 16)

60 (G3 4 29) (A2 2 19) (A1 3 17)

61(E2418)

H4—3 BAWRELSD/ —bT—%

H4—4ica—Fi#fT, €—F, 2074 3BT LERERT. B4—-51Cik, 20
AL, YAFADERLAZBEAXERT. 22T, HEFKHS oty F 4
VDAL, ZbORLIEICEYy 27y TTAILICLY, MEXERTLEVF 2V
FERN, XEELT YTV FCHEEAREORAL HFEY Y TREEERL T
5. %12, - FETONRS -2, 20F 4 DE—2 TS [HE] (FbEH) LA
HEGRHM L, 5FiC, ZOHSTIHT B HEFMERET BN L) RALTE> T
5.
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SkigziELTC, [HY] OBSTHENLRIVRZT OIS & v FEEE, 5
SHMOBEZE LCRALLLDLEERS.

SHOBEE LTI, VI BEESY IF o TREBRLTOLIE, BAMICRZ
DRHEBLUEOHERAOY v 7 2€5 P EVIHMEIDITONS. T72, L HHEM
GEBENRETLIILEZZDLEETY I 74 THE OO OHEOREE, M
DEBFECETIRAPLEL 5.

count melody status power

1 A3 attacked 166

2 B3 attacked 241

3 C4 attacked 223 from 5 to 12 chord = Dm9

4 D4 attacked 172 from 13 to 20 chord = Eaug

5 E4 attacked 77 from 21 to 33 chord = Am7,9 |

6 E4 *k%  Key ls Aminor *okk
9 D4  attacked 177 from 34 to 34 chord = Eaug on A
10 D4 - from 35 to 35 chord = C (2) on E
it D4 . ) from 36 to 36 chord = Em7,9

12 D4 from 37 to 44 chord = Dm9

13 C4 attacked 133 from 456 to 52 chord = Eaug

14 C4 from 53 to 65 chord = Am7,9

17 Ab3 attacked 214 from 66 to 66 chord = Eaug,on A
18 Ab3 ) from 67 to 67 chord = Am

19 . Ab3 from 68 to 68 chord = Bm on E

20 Ab3 ) from 69 to 76 chord = Dm7,9
*xk extracted rhythm = 8beat ***} from 77 to B2 chord =~ G7,9
*kk start_count = 5 (auftact) *¥k from 83 to 84 chord = Dm (2) on F
21 B3 attacked 84 from 85 to 92 chord = C9 '
22 B3 from 93 to- 87 chord = F8

23 B3 ~ from 88 to 100 chord = G on F

24 83 from 101 to 104 chord = A on B
25 G3 attacked 288 trom 105 to 108 chord = Bm-5

26 G3 from 110 to 112 chord = Bsus4d

27 G3 from 113 to 116 chord = Bm

33 A3 attacked 276 " from 117 to 129 chord = Am7, 8

34 B3 -attacked 265 ’

35 C4  attacked 252

36 D4  attacked 186

@ )

K4—4 mEIhATETYIFT
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hopeful caused by chord time = 69 to 97

pathetic caused by chord time = 133 to 153

pathetic caused by chord time = 37 to 65

pathetic caused by chord time = 5 to 33

melancholy caused by chord time = 105 to 116

urbane caused by tension time = 149 to 153

smart and serious caused by tension time = 149 to 153
rural caused by tension time = 141 to 148

smart and serious caused by tension time = 141 to 148
smart and serious caused by tension time = 133 to 140
urbane caused by tension time = 117 to 129

smart and serious caused by tension time = 117 to 129
rural caused by tension time = 105 to 116

smart and serious caused by tension time = 105 to 116

slow and leisurely caused by speed time = 0 to 0
sorrowful caused by key time = 0 to 0

hopeful in release time = 75 to 75

urbane in release time = 75 to 75

smart and serious in release time = 75 to 75

Whole atmosphere of this music is
slow and leisurely.
sorrowful.
smart and serious. Level is 18.
urbane. Level is 7.
rural. Level is 6.

There is pathetic mood on chord from 5 to 33.
There is pathetic mood on chord from 37 to 65.
There is hopeful mood onschord from 69 to 97.
There is melancholy mood on chord from 105 to 116.
There is pathetic mood on chord from 133 to 153.

On release at 75, there is hopeful, urbane, smart, serious mood.

M4—5 YAFLOERLERBEX
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4—2 BEREWMTTN

METIE, TESYIFA72HMBL, ZhroBENCEVF A FEMKETIH
B A(FA VI PEFN) KDOWTRLA, FA L7 FEFTVIE, BEREfEo 2w~
VYAV —T 2= ANEREV)LHWOEHHICRBERDITL IO THBHS, 22T
Ao naEERIZ, L ITHy e LTHL LB Y F 4+ ( Quasi-senti
ment) TH5D. YAT LAWY VY ENVBRUOREB L UCERWS V& v 7 AHERBELTW
LT TiR% L, BREBRELTOEREEBRL TWEbDTEEZY. KEHTIE, 55
SLeraBE» o ABICEIL - B EBROBEIIOVWTERLITE ).

4—2—1 AROFEEBEDOERE

¥, BIBEOEFTY) v /Dhon< s u bELEEEL DI, THRLHVT:
e (EFH) LZ20EBEE b DR ESBRICOVWTT Y r— b afThoTHABI L
L7z, BRSO TEHLZWY, BREVIERLTHENT 2 -0IIHREREET /&
L, LD LDbB LI AT LT, I-FEfT, 7vK, 7LV-X
DIENELFENTA—FICE > TH Y TV RERL, TERRE, FIUEEETLS
TRV OOWMF I L THELXITo72. COKE,
1) BAZESH 225, MICL o Tid, EELAESFAGH S, HL, FE, I
WIRELTRAIR L o TIES D ENE W,
2) AL7V—XPGHHICE o TIRE) LR LONB I L0h D, BITERTH
22— FEFTFEELZNEL, ALATTFA LTS EL s RESFFAVGHAVLRS
Z DL,
3) BRERICLY, BEROVDPNFTVELS.
LV T EDHERINIZ. 1) X, BEERCHT.0MED, pRHVEBANREBELS
BlaH e N2 eaRTHIOTH S, KE, 1T, @B L TRIBDOIEE S L[S
B CEFTELZNTEERLTWA, 2) @274 20 HBERALME T &
WO ZERBENEMBLELZEbNDTHE. BEETIE, fbh7Xsr—-VBLU, &
ORVEBEIHL T, LT LI BREIRUTHE EELZTND. - FETR
FUiavi o LERRREDHLEE, BEOV VI v FAERERLLOSNTHY,
7, —RIELDNIAFAIIPRIBEIND 2D, 770-F L LTI RT



4B FERSWEER

WERERTHL B bNL. 3) &, BEERETHNEH ST, BEDEFEEZX
LT, [CoEg, mEv] &, [H#POELPZ] v LI IFFET2 v
bNDTH o7z,

SEOA I 2 —TIRIBFICHTI R o 7228, BEGARROE FMEICB VT,
4) FEEEHIRGORBICL > TREFHED.

5) ALHMTOEEIN Lo TR RL S, (ALEMRAMESEVTWS L8

ETL5)

6) WIS B EEI;ER (FEER) Lzt TEILTS
ERERBTIVENDLLEZOLND,

4—2—2 BEBEDRETI

FAVZ P EFVORBBERE, WOPDEE,DL,

1) RMEREZZHE - BEKICERL ) 2 _

2) FEZBRUKE L2 WEREER (5 MEEE, BLU, TERRICKET K

HEFER (B) MbEEEsdb-o T3

3) TR AT S

4) LERELHKEL, SECERTS
DHEBICHEEL TENEFVEBEETSL, EFVOBREEE4—6IIRT. COHIKS
W, ZRETNV - 7777 ETVE, BRERION L TEEICREFREMEBL, &
BIBLDTHL. 22Tk [1E] 2HLBTIHOLMBEI T TwE, ZRICHLT,
[R] 28K b0 & L URBRCERESREMET 200 THEFTVTH S, —HKIC,
BTRERSETIIE, BRI TL2TH - FTHCLA2ELAFDOESGVIHEALY,
NEFHEFNVICBT 2MBOEMIHE TN EEZ NS, REEYV 2 - VidE
BDETFNVOAFOLSHTHM L BHFOHPNET) 72ODEY 2 -V ThHD. BIFIZHE
T LG OFE L EHEINCRT 2BHR, O, HIFRIOGEVWERTH ), BAA
EFbo LB VEEZLNEPLTHL. AM (EIFEE, E4%2ERKL>TETD
LEHRVhHAHH D) 1, 2IZHkEL, U LIHTIEHEETN - T2 5ETN
TR, BEEV2-UIMEHBETN - 7725 EFVORE (75 2%) ZGLT,
MO ZIT2 S L WO TBEZ LA LX), FlaE, [FEREE] &2 Bk
WEIFR | % EORBEHITEEE 2B, BRI, BEREEZEHTA2RONDEY 2 - VIt
BErJa2—-NVThsb.
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1.Notes O
2.Musical ~i‘,>1-?&2§§33“9“~ “ Expectation:
rimitivi s ) g [ Moded
primitve .. .2.Factor-Model \ " (interest) =~
. (sentiment) ., N
~ /
~
hsrac —
N MOdUlG;_ . : rational
/Expression response
.. Module -
-_—
Natural Language / emotional
Countenance response

Action

H4—6 ZFEEBRETIOHRE
4—3 RMEREOR

[LWw] L) FHMICEREFELERE L [ELw] Ew) v F 27 M5BT 5
B35 L, £72, [HbBEV] EWIHIRGORIE [ROUBDOH L] L) T biE
TR THS. COLILRIEFLEERTTLEN) LT, BREFRLEICL - T
RIELOBVLELRIETHD, Thiuk, %, ATHRSBFTERSINTE L [EKR]
LIZFEBEONFE L TR LN TES, LELLEYDL, RO L) KEFFATER
EhdEyFAYME, ANLHBETELNTELL) REH - FHEERTLOHOLEED
SURNERROERELS. Y URNVEWI LY, AAT—BHEDIDOTHE. ERL
BZIBWTIE, ML E#EL > CTRHIIE N 2D L LT, EERNLINEITEZ
HLRNTETHWA. ‘

EEANEREZHES e LT, (EWR) Ay M7 -2 2HRT 571E, BIRZER
R EEL, BELLHESE2ERT LV FEIELLNDEY, RHX TR, MiEx
1) EBEFN, HBER2) 7725 FFNELTENDITFTVE, DT, THER
LA LHEEFNVECHREIND LD LEHRICDL, EAMNICIZSDEEZHWT,
EF) U TEITRBDTH B,



BA4E FTESWELEE
4—3—1 =EEFNL

FHTAEFRME TN ETNEREML L, EREZIELRTELTHWE LW
Bl OPERBEFTNTH L. EREFVICBVTIR, BROBFOTOER, &
BRICHE OS2 EERAS—DOOERBEM L LTAY VT —24b8h 3. BREFOEL
FErBICHE2b005-1, EMULEBECHLLDN] &% b L) CERL TV, &
DEPEER Y T DREEELT, BRERCHILT 2 REAORB B €
<.

An Example of Sentiment Network Processing Flow

Possitive Correlation Musical Primitive
D —

Negative COrreration
R

Activation of the
sentiment which is
most related to the

Cheerful loo
. Gloomy | musical primitive
f Relieved . i \ w Unrest *
\ Refreshing - Uncomfortable 5 -
Merry ropagation

X X {- Sorrowiul via Network
Bright . -{ Drak
Light
}x}, Serious

Rest . Whole sentiment
-~ Heavy status

Propagation : s(x)=s(x}+s(y) Xe(x,y)

s(x) : Strength of node X
e(x,y):Correlation between X and Y

M4—-7 mBEFNL

4—3—-2 TFURETIL

TCREFAUNTEZRGTEL DERBMZHAVIOICHL, FETYI74 78T
LEHIE A TEL TR VRITDEREFTEEL LI EWVI) U ELDNT 70 ¥
EFNVTHE, EEHT ([Iwashita 1I979)CFHICHEFTEHDELTLETFLATY S
bODIL [FE -] ZERBRVWbo, [FH1IBHE) , ST, Brul->K
W, BRI -DELVWLRE) TEETIIF 4 704 X =V RFESE, BTF5H
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(52 BH) £47). Mt s naRTEBEENOML L, TOEMTOEHETY
2747, RERNOEZErBURRL, BRENERONT A -F{beiTi ). FES
Y374 THREE MBI E OB OBRIEE L FEERORES MBS ¢ T
Tritky, BUOKMNELERRAT L. COFECE, BAN1-2Y Y FHCS
AONBEWVWIKRELFRVEDHBDIDD, PNNEDNTF A —F TxtH e T EHNTE,
FHEAL VEBELEXBWTHAMED LN TV S,

5, FECHLTREL ZHESS 55, “HER (CO0ERHL, £567°
KBELLEEFH B THEVLI O ARTO X, B »SFEELE ) B3 %) 28
HaREnb, HEICE, SBEEFERLLV)AELH L. T2, BT 2IEAR
MEFEOHENPSBEVTVED, FECELTHEP L) O—BUEIHELDLER
bhd., WHREDNBRZVIEERELLOHBERIFELNELZS D, BACHLTE
Brfrieo o bick), BAOHAERAEME2RDLELTES.

actor | a(D) a2 a03) ad) a5)
| Level\ | P Lowding| P2 ILowting i, Louding| g, Losding| r Loscing
- 9 |091| 8 | 082 6 |045] 2 [043] 4 | 040
positive ™ T089] 1 | 0.60] 1 |0.19] 5 |028| 3 | 031
S 1088 3 | 059 9 |011] 3 |015] 9 |0.23
7 1068 5 | 035| 4 |-008] 7 [012] 1 |0.13
3 ]053] 2 | 020] 5 |-015] 1 009] 7 |0.12
§ | 008] 7 | 006 8 |-024] 6 |001] 6 | 005
1 [001]| 4 |-016] 3 |025] 4 |0.05] 10 |-0.05
3 [028] 9 |020] 7 |028] 10 [-008] 2 |[-024
[0 (042 6 [ 036 10 |03 8 (031 5 |03
negative
6 086 10| 060 2 [079] 9 |-035] 8 |-036

H4—-8 BEFIHDOIERE

M4 —8 M3 IRTELTY I 74 7% LEOMATN TIOBBTEL TELA
zFE—5 (fH45R4) L, BFANEThonBRE0—bITHE. BRESH 7%
L, BT (Mo a@) & EXREOHEoESy (RTFAHE, HTHE, Loadng) %X
BRI LNTES. BTR, BEOICR, MRTHOREECBE L. BFoaiE
GHFTF—4 (Z2TR, BETIIFTA7) LoMfE»S, AFAPREL TR 5 LEDN
b5, LROFTIE, BFEHROEINDHFREVL 0PI, BHE, —Hi, #
WIE, VEAUE, RESETHOLH L LTELOND, 2, 3 ORRERLEIE 1T 2
—HELTODLPDRTE LV BASS, BT 2852 BA L 72 B B 2
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ORESEE LTiE, A, —#H,
EZTwnh,

3

R, EHEOLDCOLWHELTREVR L

4—4 FHEFI

THEFVEHI2BEATROEMEZTFAEL, Z0o#RICL) [H#] CHETIEEHAZ
WMHET2d0EEELA. Chid, [FRLBY] 20 [FRLEELZ->TWD]
EVHELLNEEXTEBRWLERY [ROR] & TERE] Biv (@A) B
JRE| R XOFHAEREIELLEVIEZDOLIIT 720 DTH 5.

CDEIREFVICBVTIE, FEOLDERNTFRTELLA LV I ENFEFERE
EThb. FH - FREVIRELTE- T BRI, EANCE, ZonlkivEx
BUFRERLBWVES S,

Vi, FRUGO, FFoRMAREAZERNICEARIIOVWTTHS. TNIFE
BEZETHHEBIC o -ME T L, HE - RELZEMBORERECLHTIEES
ZETHBH. NRPOFALER B, BRERZEE, Z{0BELLCFLIOK
ILELTELREDDTHS, AT HETIE, Y, £E, F2F5-0K
VEFRUREZEDITHY, CORNZFOLOFFEERNIBVTIRELRERLZ-T
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DL LM ERBEHLFETEIEFVELT, BHREHOEBIZES VBT
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THEVHIMBETZITL, CORBERULL, FHEEL L UT AR TIERE
DBLTITK S EICL D, BEEBITL, XOoFll2T2b0LT 5.

Blzid, BT, No.125No. 4 $TOFICEHL T, &5, 6, W03
ODOERBEHBDT, 51 2O TA—5 Wb B, LHL, No.l ENo.2%—
FEDEL, FNDEDLEIICHEINDE D LI BEISEET1LE, No. 1 &No.
2T R 6D 2 -5, BLUY, ZOBEUEL ENo.2 0BT TI2EHOEA
NRE—VEAADADDNTA -5 DFF 1 OHTRBTHI EHFTESL. LAdoT, N
0.1 (N0 2R &EBINV—7ORKE LTOBERERSVWID ELTELES LS. EFI
FHRTA2LVIEZ2HAE, TORET, No.5 DFOMMIENo. 1 BLUNo3LRAL
ThHhbHETFHEINS.

RIZ, No.l 7»5No.5 T THEMTIX, No. 142 5No. 4B L TitNo. 1 £No.2 D
BEPF2MEE D BLBITEBH, NoSEHNOFL 2D, O/ NF X -5 DEIL,
6+2+2+3=13%«%%. H2BWViE, No. 12| T, No.2 &No. 3R EDTTL %
BZREDHDI, NI X—FFEIHI]1IITHALTHENT, TITRELLELHFL
Thined s,

ZORIZ, No.125No.6F TOEFICE LTI, No.l &No. 2T 56D/ tT
A—=%, BLUY, ZOHUFEHENO. 2 DFIHT 2EBOEALNY — kD 62D
NI A= DE 1 2ETHRBTAILHNTES, i, No. 1 25No.5DEELD b
BhHVNRTA=FHITEoTnBENT, BEL (ERFLR) BoeRmAsMbI b T
2L, LAd, HERADSTA-5, FHORALY -V ICEEKFIDERFRER
Shiu, WIE, EHE ERLV) IO0ERTHIEHNTES. filzid, LoFITI,
BREBEZACELTE, WE0, 4BABIC3BE W) 200735 A= 8 TEHRRHFTE L.
DL nFEERAVDLE, BVELIZINEZ VY, BROEMEIFEL &
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DI D) OB BERBFIOEEIMEDR—ATKEL 2B, BHOEREEIRDH, T
HEELH DD, iR, BELOREHL DI —FEHLLZbDLEEZo TS,

FEROBITIE, No.12»5No.4 T, No.1#5No.5 3T, No.12»5No.6FT&
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2%, TOBIECIAE, I- FET, d50iE, AT E0FEMBEGEICL T,
EDNTA—IBLELRL 2EPEREL LEFEFCEKENNETH .

4—5 fa5t

AERPCIR, BFEEIBEEO ) bREREOLER, BLU, MBAR L v 7208
ROWTBRRTE L, EBREFVELE 772 7 BTV, BRECBENY, LB, RBE, X
LE, RIS &2 MEOE(ER L1 By TABOBIEPHES L BTV D THS S 77,
B L DEMEERON Y P Y T O—0DWREMIZREZLEZ TS, AE»SH R
PEDPEYDINSDEFNITROFA L7 PEFNVERER LW, LAL, FETI,
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TEDNTETHY, FHTEY AT A, BRIEBE VAT AIBT L7 — % ORE, BE
REXEL EOCANPREINSD.
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FEBEARICRIET 2FEEZRLTVE., FEELTERMOFHE CRENS FiENS
CIHOHEBE LT ENEIHELRE LTHAVTWS, LEBRERTENMY IKE LT
EFLETIVE2—F ETAYTYUR Y PLED EFBE, HBERELLN L NEY
DERTVHLYE, HFENICDba—) AT 4 v 75X SR 5BV T— 7 R
£, TRICKMTHEEFVEAEFEREL S 2 B> TLE ). A +FTEDH B,
ZITRLEFER, Ca—VATF4 v 2 (3 EALEES VWV 2 —FMEDET
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B5E TEER

CDETIH, TERTERE, Thabb, EEEHFEEEREMITL, 20 LTHER
BrdRTs8B0 22— % ETCOEREICIOVTERS., BYIC, HEEOEKB
BELT, £EORH, TEHBEORN, EELTORHR, FEBEORFICO VTR
N5, RiZ, EBOBEZEL L DERENBRICOVTRRS, EiHEFREFfHL 230%
WrEERROMY, £ERLS, TF—7, 7V—XLhEOFEBENV-VORR, =F—
THE DB OZEE L EITONTRRS,

5—1 BHERCFEER

FHRICET AMRERTA [ RUBARFCEET 5 b 0k, BEEd - EdhE,
BEMROETY V7, BEBREBROET) V72 EWH 5.

ZDOL, 2EEHOBEZBEDTERROET Y v 7id, THEHRLEDOLAIATHEE
- o T A HENESR, BEHFRNSROMANRBLLELDTHS.
BEERE ] THRDEOA — 7 LIS ARSEEOH L AEZNDEL, +
VIT—, O—VET7 ) EOERZREBICITHLI LN TE S, FHEHIEEEMRIC
WHENB LIk o720, I - a2 —PERLPYDIATHS. #LT,
BAECE-TR, 4702302 - DEREMIDIRKIZLY), TXF2T7 LRV
PO 77z arVETIRACEERLZFAL-HEEZMT e b T b, BRI
LAY —F i, FHRELLZES, ABTIHETEZVIIZEN Sy -V DERH
FAREL L7270, av¥a—93a—-Vyvr B2, 38BN LTETHL L
WIA A=V ERURITONE I EbH otz RIETE, CThiddic [ABNLESE
BEDLIITLELTERDOR] W) I EBFEILH-TBY, EHBNLEHET
— 5 EA Ty PTBEE, wHhbwE [HbiAA] L), £F ToOFTEFEEETE
o707y vaF B BHLTWS, 208 RERICBT S ANEE~OBF
EATWGBIRPARECHR) BEMRV AT LADEFRL > T3,

—7i, TV 0=y AFMOFREER, ERFOMFRITH - 72 BEER £ v ) BAEH
TS —2avEARICLDOHA. BE, DEIDOLRNVTEREOT V RISERE
THEVAFADBAEINTVEY, MEBHICIZEMLZESLENER SN TV EICEE
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T, BESHIE, \HORZEOLS W [KEFPT] @k, &0, BREL
RIEL TR, REN AT AN AEORPEREL2F > T B LENHE55).

MBI S EH L2, 3AROALS, ROMEBRICEELLMRLLT
BB REREITEHOEEARET L LV ZLDTICY X F b %1E 5 72ClynesD if
FHBHITH I EHTE S [Clynes 1984). BlxIE, 3/ 4HATFOEMDODH S 4 /MEiv4 8
BN 1 6TEFHFNPLEY Lo TWBEIEE, FRENRL DD T A2 E5E - XEERMN
nEL, 1/AHHTOL LHEE, 218, 3PEHOKRES - XENMOZY, 1HAD
FNFNDL4DOD] 6 F7EFOEE - XENHLLTERBRAL, t0BEL L - TEET
—FEERLTWS., #0412, 2074 KT HRE, €75 — ForFHIHT 3
BEEN-VHIEBENTBY, E2H5L L TRAEAETRRS BN X 7 AMIS(Music Int
erpretation System)[Katayose 1990b] £ —H T 55D TH 5.

EIRDAFFE & L Tid, PSYCHE[Tomizuka 1988], MUSE[Taguti 1989], # L THED E
BHMTHAHMISE EHH S, PSYCHEIX, T, S FELFLTIV-XDERELT—I N
—RLLTEHRLTBE, BHERLZITE) LT 2EMORAEH 2 AMO 7LV -X
CHIE T AHBEZ T~ I RN—ADLREL, 2L E4bELI LICLVEEF -V %
EERL Tw3. —F, MUSERHEELRASETH ), ThEEIBREBELEELD
DTEZE WD, BRBHWLERIIA-IOERITRELLZ-oTHBY, TV OHEERE
DEILH AT % WA ELR TV,

5—2 BEBRIIFLMIS

TESWICB VTR, B—8HWIR, HERIFHAERCATOTEWAF &
WL, fEmx EARMICICRL, BRIRMTII L THE EERIN TV HED
KA 1975]. MBRICEE SN AREZERE L TR, FoRLRHER, MR, EAHEEx
WY, EERT, SEOXRBEELXEH LW IEMNE L EEWHEN S 2. TREE
KBWTh, EERFTEEHR FEREEILDE L THRARER P DLENTE 1275,
LHEZROMBES T 2 EXZIAEINDLONEL, FOEKNLZEFVE L THHR
EHEITHOERTH S, L L, BIRERICBVTIE, BEMIZIE, RIRT 2204
H2Y, EHREINLLOTRITNRIERLRWES ),

1. BiEX AN LT, BHEENSEEETD
2. EEEXEMICEETS.
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EEBINY AT A'MIS"IEE DL ) RIBROERZEBEL THEINZHDOTHS.
MISOMFEZE 5 — 1 IR 7.

Dynamic CN otes
arks Grouping

<P Strategy "—

> .
| Human
( Performances

( Motive Phrase )
]

Q/Iusical Primitive )

Expression

T,
i{ Rules

Performance |

M5—1FEERY X7 LMIS

B5—1IRT &9, MISIZEGERMATRE, EREEE, HEV-VEEERED
3ODAF—VPLEN L >Twb, THOVAFLADERIIBVWTIE, B EHLRS
HEIIV—VTEREN, SHEEF - REV—NVIE o THERENZFRFROER
BEOHC Lo THESND &) FRAAV TS, ARBRONE &+~ B
XFXITHEY, TITRET/E2HNRIEERET 2o Tw5. BROGRELDE
FREF—7, 7V—X0EH, EETTOEY, £MoEE 88 , £LT, &k
BFHRORKTH L. 20H b, RELS, EMoEE (TR) IEE»rLEENICT 2
LRZIERTHY, EF—7, TV —XEEELBITLCXONLERTH L. BMF
Wiz, BIZE, €7 OREVEFICERTHR LB [CofFrELL], [20
ESEHAT] £V LI, ARV AF A LEENICRET AERTH 5.

MISIZL o TERINBEREN ST 7ERERS — 2 IT/RT.
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Metoronomic speed(Walzer_OP_64_1)
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Velosity Level(Walzer _OP_64_1)
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M5 —2MISIC& WERSNBEES (P 3/31Fl 1 NRDTILY)
a) X bO/—LEESH b)) NXODF 1 (FRIfH$E5 EHR)

K5—2a) lcB8VWT, 2o/ —a#EELIX, BMOBRIZRTIEETHS. EL L
E14% 6 TR B,
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HBEICoEsn5S.

I AARE
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ifﬁﬁDV/*W1ﬁK%%é

NEREALICE L 72

11 % [Kato 1990].

LI L2 o THESIRTY L.
BROWRY VRV EFLIAMLTITL 2 L i
.C@?Z?AK&%%%%%%ES~]E$T.

1t
mit
LG
]
&

— & (%58) FHEAREN, BIRBROADNTF-5 L% 5
Bk
Ltfmbﬁin,m%ﬂttf,5%@ké,%ﬁ&8%ﬁ&tt5iﬁ,
EZIIH LT “BREFN WEFET
TRV (BEERLVRNV) o ELANL (BRLVARV) MEHOER - RE* iR
LEDS 1L/AEHORBISR—ETH S v T VIZMAD - THEEIfTHLNLTW <.

EEHOZEFIIE Y VRV ORBEIE
BWABRNOREDOADVHEINS 120D

HEHNESTHD (H5—23)

A XA -V XF

Ve

20 IR
7,
AR HIEER

n n 4 14 4
hg) :é WD el :;> : a
=4 z - -
. F Bl Bal |
?ff e (el el = |
3} 21 21 el
? L' r 4 » v { 2 4
’l\_ T~ T | [~ o \L\_
Ted. R Tod. L . R . E
(a) (b) {c) (d)
X 5— 33838718
R5—1 BEER
Name of piece Recognition rate
For Elise (L.V.Beethoven Op.173) 95.6%
Turkish March (W.A.Mozart) 91.5%
Etude (F.Chopin Op.10 No.3) 87.1%
Sonata Pathetic 2nd movement 83.3%
(L.V.Beethoven Op.13)
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5—2—2 EE4MBFE[Fukuoka 1990]

HEARBREIFEMROPEL L2288 THEL. RRAOHRLLDZDIE 7 VY2V
F, 27— 2 EEBCHRWICERSNLRERLS, BLUSHLPLMBTLTAD
NBE7V—X, EF—T7%ETH5. IITCREERSBIVEF—7, 7V—-X%E
EREBHOD L ERDNFEBEET)IT 4 TERATYS, TET)IF 4 7ITHL
KEV-VEBHATHI LI L > TEBOHEEEHROCER NS, AN LERRIEE
BoME LTEREND, FV—EV/EBEEF—72MET22008KTH 5.
BEOBEVFEERTHLNZL, TNE—DDIV—TTHELEENILELZ5Z
2Ly, FREFTLEVESOLICERENTL). HRELLIFRICEETHE
B wE SR, BTEHETAISIN-TFBREINE, ST TRI7INV-Y ¥ JEEE
EEBN— LA LD TEEN—VE LTV,

5—2—3 BEENL-ILFEEE

KRR, EEEREBBROZOOWMNIBEFRMOIF X8-I XF 0 EL
THEST A EDHERL, MISKEGLIZV-VMCE WERLAZF—Z 4L, T8I
EBRETLICELICLD, ANEFEEL-LVEERLTOEVWI HFEDTD IS, L
PL, MISOMDMBIR R 7 AL 0L bR 2HEL T, HEHAESALZIEIIL -
THEHICHEEV-VE B MICEETAHELAL T 5. JOWMSEIMISORE T
bHDHD, 5—6EHNPSL5—8EIETTIChzo THELIHHET A,

5—3 F—aFXKHEEIL—-N
5—3—1 F—4FKHE
AR TN REE T — ¥ idsafPRTEHBR IR TS, EEFHE L Tidnoel2 % B

WTW5, BIFREBICBIT 0B iEscE N D SnoefeR~NDF— BB EEZ B
LACED. FsBlER5— 4 12ET.



composer Chopin
songname Valse_op.69

key G

tempo quater 152

=g i>==

F#4 0 24 (right,acc, slur,slur)
R0 24 (left)

==<2>==

F#4 0 12 (right,slur_end, p)
B1 0 24 (left, pedal)

G4 1212 (right)

F#4 24 12 (right)

D3 24 24 (left)

B2 24 24 (left)

F#2 24 24 (left)

C#4 36 12 (right)

D4 48 12 (right)

D3 48 24 (left)

B2 48 24 (left)

F#2 48 24 (left,pedal_off)
B3 60 12 (right)

==<3>==

A#3 0 48 (right,slur_end)
C#2 0 24 (left, pedal)

E3 24 24 (left)

CH#3 24 24 (left)

F#2 24 24 (left)

F#4 48 24 (right, acc, slur, slur)
E3 48 24 (left)

C#3 48 24 (left)

F#2 48 24 (left,pedal_off)

==<0>==

scr DATA

Headder{
Beat 4/4
EXP ON

Tempo 0.5<---—-- LHEBOF R

}

o /MNEHROMNE FHLELTHLL ¥

0 (G3+0.0 1.0 -0.1 60) (+0.1 A2 1.0 -0.1 46) (+0 D2 0.5 -0.05 52)

Tempo 0.8 <—-— F > FKDEE
0.5 (-0.1 F3 0.5 +0 24)
Tempo 0.7 < FRKDEE
2 (+0.2B314+023)
Tempo 0.5 <= F 2 FKOESR
3 (+0.05 F4 2 +0 78) (D3 +0.1 2.0 -0.1 45)
Rest0.2 <—— {FIEXBDHEA
17 INEHROEE v

END

Note DATA
B5—4F—-421xK

noelZ BT, RHEOGHIICEL Tk, EEHECBTEF yREoay ro—,
T ORI, RO, BLU ‘B OBMANTEZER L > TWnd, EE
CRAEE L EOLS L) RA L FREM LR T 272 THaTh s, ABzE
FIZEZ B L

1. ESWTTF VREESTWEREEXDER (7L—-X1% &)
2.

IHUATORS OB LRE (Fh, £F—7%L)

3. ATHBETE L WRIEXHE



FESE FHRMIR

TR, FHEFOF-—F-THEI NGB DO, EI DLV A THHEINS D
NDTHA., TITE, EELN-VFIABZL2DRTVEICTEIRD, 7L-X k&
EEBICMBINEHDICEL TR Y ROBILEKREXE, EF-70FKBIKELT
AT B R EERIE 2 IV — VTR T A LI LTS, notefENICBITE2EFNOKE S 1
MDITWINROYF 4 fEEHV TS, i/, SHEHENHREET JCREL 29, X
FWDhzasba—VEFELTERFLTVS.

5—3—2 F-—2DORIBRHA

w—ww%@%ﬂﬁbﬂ%“—7@W%§ﬁﬂﬂ5—5KﬁTiﬁu/—P%ﬁﬁi
UE@F%%/—F&T%UXF%&? BRENTVES,

/

attribute note—attiibute ~ note  attribute

note—attribute . -
i l
bl
l
noté{
start_diff attribute{
length attribute_name
length_diff tag
height *next_attribute
power ‘next_note
“next_attribute }
*next_note

}
M5 —5%ET— 2 DARE

ZCTRHEEHRLIE, ZMLBNESTOLY PALHEIND, BMICERIETE 2R
PEBL ENTW S, BHFERICIIEEISBOLNEGY VEVBLUEF—7, 7L—X
e EOREBITLEPLELNEREIRRINDE. I TEEILBELNDE Y VK

EREFLE, BF, €7/ THRETH L L OEEFRI LBONIBELLELR
BB TRTOEFERTH 5.



EHE TEMR
5—3—3‘»—»0@%ﬁ

EHENVN - NVEBHBHRERETA TS s a s v— Ve LTEHENSE, 7L —XIZ
SERIPPEF RO A=V ET v F VIR, USNT Y FREDZEECH
LTRTFOEHEL-EE BR) KR53 X252 wIETERSR, /-7
— 3 DFKFETempo & o THEHEF -5 IXERI NS, £OMORBRICHL TIXEED
RREREDAY — MR, BEREE ROV F RT3 €2T Lick W EBT 5,

EF—-TDORHE, X H— b ETFHETempor B 2 WERBEIV— VI “I” TFRIHE
XNns, HIBFNCHL, BEROERN ATy FTLEICREORBICL - CEE
F-shERENDL, COMTERS—6ICRT. B, BHERCETAA -3V
BLUOREBRNVN-NVICOWTRBRENTEZ L) X %k-oTHB Y, HINERDERE LS
U7 RV - VOEBEIFEEL ZoTnb,

veolosity ievel ratio i1 06 0.7 06 0.85

JJJJJJ

veolosity level ratio 1 1.04 112 124 14 18

total velosity ratio 1 0.62 0.78 074 0.91 096

M5—6 BEF—Z2DEKR

5—4 EBENL-IL

BECEMEHI 01, T, SEECER STV EERSOERE LT
KT o TRBEVIDVE—HTHAH. LT, #hlhickEL T &, Rl
DEEZBMRL T, HRMNICEEI N TO R WEEORR M T 22 L THE. 22
T, RERLT, LT, BEERINRETCERICEE*ERTA2-D0H#H%
KRNV —-—VELTWE, RENV— VoML ICHET2IRIEEEEED 5 Wi LGHEST
KBWTEL PSRRI RPN TS, OSB3 4O EKITERE L AD
() BEROBEVEFHNT 5 £ ) JiXd Y, BRAOHRIZIN0ER IO LTS,
Seashore b X FHE, NA 4 VOE Y FEPRLE 75— FOFEE, 25T /%24



ESE FTEMR

HDTHEEREDTF VEOThOEMNZITL 7. TD) 2T, EHMOBIRELEIZRDS
nbEBROBME R & 2 BRIBRO—EFHIZ O The U 7-[Seashore 1938]. & 1L LUE,
WL ODDIFRERIRE SN TV 5, Gabrielson 5 1T BEE 2 RIERT 2 EM O
KR PLELTHBV - VEERWICRWEZI L L. —00B &b F5 L2505
WLADEF—2OMAEELEOEZTMONIT2 1 1 THERC1.60~185: 1 TH% &
VI &9 B EERE R S LT A [Gabrielsson 1985]. 2 5 ICHHREC NV — Vot &
VI EICEE & BV 2ifgE & L TidSundberg b OBFZELH % [Frydon 1984). fE S kW —
WR--2TEEZGHHTE VAT LAEHBEL, 7TFIVIVRA - N - 72V XADOF%T
a-FoZft (SEBO =y 7B , 7V-X - ¥ T77V-XOER, 73— F»b
Rxa74 o4 0F0RBICHTEIEAN - VOB £fTo T 5.
MISIZBWTH, COLIRNV—MEINLEREIHFEIIA > TIRA L PTES.
37, FOEEXHBLTEFON-NVOFMBTEETH S, RIC, MISIZBIF 2HE-H %
KEV—- VL F0BRETRY.

5—4—1 TL=T2Y

TV VI OB EAG LT, BENELTNEERRTILVILTHE.
SO BERMELEEN ] 1, AL, 50, EULEEcH L RELERE KT
EC Lo THENTOND EELBILNTED. FENT LI 2BRTLEZIA
F 4 R BENH LN, CCTRBLFLOMEZILND AT A ¥ WO LTS, F77,
(BT L s | EEAFT7I7L—X, 7L—2Ew) £ KBBHICEL)AHh &
STWL Z LI L N BHAEEIER SRS EEL D, TUY R BRI L—BHE
FHROFA 5 —7 2R,

B AR _— ’ (Phrase) e
~Sifmcnmcnsccmeoseecssamnncas (S UD-PHrase 1 ememmssmssmmososooifn | 288omcesmcancisne{ SUD-Phrase | )ommmsssmigse

(Sub-phrase2) (Sub-phrase2) (Sub-phrase2) (Sub-phrase2))(Sub-phrase2) (Sub-phrase2)

Fas e o P e, S o

Slow -+ (3-Beat Pattern)
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ESE FHEMIR

COFICBVTRINVYEEDEBENEFON-PEIATWVE., AFOERIZ
BREIIBIAEBDNDMTEZ o0 2. EBEOHEBIZBITBEE (T a1kl [Tn
V10FK]) »oFUREBITLABR, BLUHB LRI A - 20BARLT
VRF-FEES5—8IIRT.

200
180
160
140
120
100
80
60
40
20

vuiN| 20

-40
| -80
-g0
-100
-120
-140
=160
-180

T 557 T 17 13 T3 1575

llx |
IRATM AT _30

F5—8 /NSA—XDBEHB TIVE10E (PEBS1 /NG, SE 6/FHET)
LIREEESH (Fy b IEF—%, BRI BHLEEFAOT(F v (> 9)
TE: 2R MDTH, BBEEESR Th: 387152 -249%

CORICBTLET VRICAFHA bO /) — 2 EELIZEREEI L DRESHEZHAVT
W3, ST T7HOAFNERTO LIS L) CEBOEEMRII—REL XL ENS
HEUTTOEF—T7OREANDH L. TERIEA O/ —AEESM % —RITDEE &
Zz, AR PSHERDLERTHE. COBRIBEEED2, Thbb 1 6/
/2 (=8/0H8) 1T 5 E L E NI RSB, HWT, 1 6/1E. 4 (=4/M)
E16/08/16= (1/8) KEeENR/IPFTOATVEILEERLTWAS, L
BoERIT4/NE, SABHOBRMAHORS#EERLIZADTHY, TOF— 73R



ES5E FEMR

B 7 V- XDRFRNDERELETEEN LTV ROBAZZEL{fFIShD
EERTHIDEZ TS, F/2, TOLD) ZMAELEN, BRI HEKER*

BRTALEADIENTES.
TV—ARRACERENI) 27 VREREBEL 2L DHER LN BH, FEAMITIZ,
T2 h (7V—X) ORBEETEIEZ, Wwo<K Y LEETL], [Wolbhery

—MLTEAR 2o TITL] , TRAOBESTRAES 2o TTL] 0 3BHICHHE
ENB. ZITR, THO3INT—VERATHIRB L LK ZELOXR—- S BEOHES

DB % & o R— 7 EHAQ*FHET .

A@:%%Fp-ﬂ“ 0St=<T

T, GIIRIE, TRE2AI2ERMOES (BHE) Ths. NiEK:FHILT

brwifibi, ARTELLNA.
_ __PiPt poP?
Neppre P70

ERICplep2%2EH, G=1, T=1E LABOBEHZRES — 9I1TRT.

Basic shapes

1.2
1.0 e,
o o8 :
5 V4 sin
2 osd 4 S, A ~ -~ round
£ /7 sawtooth
< 4
0.4 1 sawtooth2
021 f
0.0 1] 1 T 1
0.0 0.2 0.4 0.6 0.8 1.0
time
B P1 p2
sin 0.89 0.89
round 1.0 1.0
sawtooth1 0.001 1.0
sawtooth?2 1.0 0.001

F5—9 ~N—2E8%



ESE FREMR

FOT7V—XCRHLTEDLEI BNTA—F WAL EVIBEICOVWTIE, 74
VIEV— Ve HELTBE, FzERBACEZLRAETIEFEITHEINTVWE L&
FON—NV2BATLIEVIEREZRDLNDETS, F7+IVMV—VIE2/MEH 7L —
XixLTix, [FeEh (7V—X) OFRETH o b EL L BE] L) /8T X
— 5 EHVDE, R—FEBOBITIE, pl=p2=089, GIZOoWVTik, ZhFN 1 6 /Mg,
8/NES, 2/MEIICHTIRE ST A —F ELTG,4=52~14.4,G;=21.6~47.2,G ,=15.
0~25.6L %5 2 L% L DEEF L Y FED® 5 T 5 [Takami 1989a] .

5—4—2 EF-TDOXRRA

FV—XDEBETR, FUvREWINTA—=FZa/ P O-LVTEILILLD, BA
EERBLLY, EF—T7HLTE, 20H50FNRY — MM, X, oy F
LA RBALIED I LEICL s TRBAELTE ). Lo T, V=W R—-RELTIX, £F
— B NHIET A4 DBEOHEBEN T A— s 52605, HlE, L3 &
FATEEVIRBRV-NVIZ, ZOo0FOEEIOEEL24 1 11, Ra¥FaE15: 1
KT5EVIHIETELILNS.

HS—1 0TV YIHAEDEF—TBLPEENNI - VOBHEFVERT. 2O
FTIBWTENEF— 7, 1/EICBIT 5EET 5 S MEFOEBIET, Mia, T
¥ EFMELZZbDERZoTWE, BB, TOEFVE, HFEHLTFELZL SV
Ky r7anzEqF— 78 L THEBINDZ D THS. EF—7, 7L —XDFHICD
WTiE, 5—5HEITiiR3.

R (%] R s
y A

0

®
o ¢% 50 ¢

-40

—

K5—10 EF—7, FENXEZ—-DEBTTI




FSE FERMIN

5—4—3 FEF-7#E5IC@HI-

BV TE, LIELIE (ZV=XLUTD) BnBEFREF— 7558 K L2408
LELTHEDNBEIEFDH), FNIERIEBLE2E5EL TV LS. DL %
BENER2EHET2200, BRI/ V—TLLTOY TiiE-&, #0575 DEL
BEBBIEEN-VES 22T LEFLTVE, f2iE, R5—110FTEHIV
—7XPAERVEENR TS, X1, X2, X3, X40ES2BENCEL (7
VEREBHITT), ROVF A4 EETFRENI LI LN —NVERRTEIENTES.
BV — e LTH ) —2EEL LN, ERELHEESOFZTED/NNT VAN
b, sa7 7 ANVCEEERTEREEMNTSC LICLY), EETFT - DEREVD
MRS N DD, R L TRELVEENRKRS. €7V EBICBRELHE
i, FEICL B EERBES P VHBECSEIfT b TwA D, M EHERE
BLTHIEITEY, PR)OBTRBESNL. LEL, RENEBEEZRZ:201C
HRY 74— o207 48—, 3720748 b2t T 28@BFLETDH
5.

HM5—11 B (EF—7) OBVELICHTIIL-I

5—4—4 HOBEIRETIEF-T7FRE

HOHEESE LT Z0REASBRLNTEBELEZDLENH L. FIzIE, FL3
HTFROMTDH, TV EANVHITREREL 72V X ERERH O DL ENE.
HLEWMBTNY THIPTANATHLP e TEBELZTPLHMTAILIZIEILA
ERTEETH S, MISTIHEMOESEL, FlESEOMHOHWE HEMIHETS720
WEDLZDDE LT, BMOBEIIL UL TRBANV - VEBERTZDEL TS,

K5—12KARTHEI ¥ XNDAY 5 — FO [Takethe ATrain] TH5B. HPT,
EEO 6 /MIEHD A T 1 —F] (840FWF) BRLTHEFORESITHREINLIOTR

E\N,



EOE FHRMR

Take The A’ Train
BY B.STRAYHORN
Fa—SezYrbr=AR

* Dm? gietamp @ rFoubam « C piit
D — e 1
) 48 4 i T ) = T —
i i — 1
. )| —a 1
You must take tha “A” trein

you miss the “A” train

tn C
? G7
D Dm
A/ & T H y | T 1 1 N T ' N — - ¢
= 3 1K - 1 ¢ O - T 1 N + T 1 13
= = B e e I T S s e B e E}
P 1 hron
— To go to sug - et Hll way up in Har - fem.
Youl| find you're mitsed the quick:estway o Har - lem,

B15—1 2 Takethe A Train

BE, Vry AW AA VY TEIDELOT, w5 (2, 4, 6, 8i9H) d+#nFh,
ko7y<id (3, 5, 7, KMEOIHEE) KFloBiT 2L ) KEREENLIRETH
A, SNRFBEF TV X THE L) EEFNHRNICGZ O EEELREIL—
ThHb.

5—4—5 RIBILSOERR

ERDOT7V—-X, EF—T7ORBFHRT, RELFTRENDL I ERE2TAL2EL
WRDHRIICGZ O TS, 20729, T, REOHEEERZELTEBE, /74
~ Y TCRBeEZRDILNITEDL, BE, "FV, RF¥HF—1F, FX=F, VINVTY
K, 7vFVI Y F, VINVSUYF, ffmf,p,ppmp, 7 V¥V F, T/l ¥z
VR EDORBRENERIN TS, BBEROFAZRES—1 3R,

|
\/

1 2 3 4 5 6 7 8

] | ] | |
l ! ! I !
V% | s | §
J E : : s
127 ! } ; \
L LT
e NN
Ho ! R : \

0 : § 5 3 Lt

— }
L
e

HM5—13 HMBRROF, fité#: O 7, 86 B5H
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FESE FERR
5—4—6 RBMEFERORE

BUEEROBRICIHEBZEOMRERIGACH I NG, CORROEELTE, K%

BETELELINOTRENEIN, BLLLLED, B W) EIRTENLENDLI L
RRICHE UV TwE 222 L EETHA. BE, [HAT] & [ERLL],
[BEeM] & [BLL] PEREBRICGTUDWARREV-VE LTHWSZ LA®
TE%, [HAT] & [BEfd] K2VTH, BOF VI LW YHEMNLERIZE
FTEZ250TH5S. [BERH»C] & [BLL] K2wTiR, §FTRRTELD
BNRTA—FEHATILLWIETEHEINS.

5—5 EEOBEBFEITIL-ELT - A FFT—

EEEMEERT L HOOKELRERELTEF—7, JL—Xh EDERRIH 5.
AR AT LORELFEO—DORELMICEERTEITo2H X T, £F -7 - 7
VX% EOBEBHEEBHTHLETH B,

BEALDOEBICIBVTIE, 2/, 48R E20RRNNITT L—XPBE S
B9, EROBMREMTHZEF -7, TOES, MBIy 7YY HRER
SNBLDOTHEG, $7, 7L X5 LRI B TR/AMGRIT L -0
BfLe bl bidhwicd, ATy 7THLBERNTFLEE LS. BI5—1 4125
ROMOMBEERT.

L, B -
poE=c

E5—14 T—U7)bh:3TEE No.40 K550 3 1 £F
%%Tﬁiﬁ%?}%b%%?&k L"Cbi’ I)X'A’ )(D?/f, /\"‘:E:—"" 47_'7\/]:&&‘0)*/%

AGBEENHD, T, ATFAHOEF—T, 7V—X2@BINTH2TTH, FOF
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FESE FHEMKR

EREESEREMENCERBL T CLEYFH LA, T CREELHEMAT S
BIZATFAICEETS. LEOERDI B, VXA, FICEEOME & BRELRK
BhHY, BEOEBL Y A ADFBEIZNETNOMEMEHAICL-TAONE LV TH
BETHREZY., VXAZHL TREFESFCIEIFLERREZEN LI N TS,
FOBOBBERELRDLDIBVELNNZ -VOHETHELEZONE, SITE, A1
FADAAFAL DT YT - Foy (AaFLERTOED) , ¥Y—T7 24X - YXA
(AOFLDE—}) ORYELNZ -V IEESOREEF—7, 7L— XOBFEER
T. B ESEERERESHERILBVELAY -V 2RKD, 20BVELENS &
wzE%, HHviE, FUOBFERBRENFETRRETA2L VI dNTHSE. 22
T, EF— 73R ELLMIIBNTALCED 2EEEN RSN L) FiRREAY
Twb, Ea—YRATFy 7 RALLTTAY-WEENFHINS., i, ALEF—
7HEHEL TAEISEYELTERTE L) 2 EHICBVWTEF—7, 7VL—-XDR¥
— MIBARRTA 0L, BROHBADDIfFELNRESDTHE. FNV—Er T
DT NITY X L%LTIIRT.

Stepl ATFAHFOFRDIENEFORIZIEMELT, BI5—15RTLILED
To7Tdos, ¥=T74 A) XLDOEFEEL., BOT v 7¥ 7 VICEL TIE,
MBROBROEFICEL>TEHR S, =72 AV XAICEL T, T4 VIT%
DEaEL, FRUAZ0LLTWE, SITE, AOFLEHRELTVAE:
DIZ, BFIOERZ I 0ICRoTwAD, Y7+ =— (o X) DER,
FDIAI VI TOEREERET T L v,

Step2 Step 1TRD72EFIx (t) 3L, RKERTHTy(r) 2K 5.
T

y(r) = D, abs(x(t)- x(t+1))

t1=0
y(r) PRSI RENECIZEREE KB AEDVBELITENEZE X B LN T

3. y(r) PBEZVLONSEICSep3%4THR o TW L.

Step3 Step2TRDO/ZIENELEH c # B THRILERS 2V izEUL 2R L oF
Flafmdti§ 5. BRI, Bl 323 c 0BEEZ BV GERT S 2 55 H
LR T2 2OBEED 55, ZHOTV—-T2ERTELONL, 20FHOIE
KZgroup, (t, 2) (FE) 2IERLTWw L. TOBIKK, ALEF— 7 »58E L TT
Eb@NELTHETEA, Thabb, BVELEH c L0AIVREOTHR
TEF— 7HEMEVERES S L 2i0it, [RUOKE-E2ERTE] BT
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FESE FEHER

BI7V—XDBHLYDETHE. | kD 2—YRAFy 7 V- VifFEbhb.
group, (L, p)ICBVWTkIZY—FDy 7y, tidMhEpiERTLIEOHETS. gr
oup, (t, p) = group, (t+n 7, p) and note(t+p+1) =note(t+n r +p+1), THNITp il p
+1%AL, group, ZHR S5, ZOEELIERED L THT < 8% Tgrou
P OBV EDLNE, Thabb, EF-T7DERIFERI AT ZOREATIRE
7 —Tgroup,. EVEBRL T <. grompDHRERFLEOFF N %L %2 ETHh
FTohs,
Step 4 r %75 % TStep 3% 42N KT .

Note no. 1 2 3 4 5 6 7 8 9 10 11 12
Hl_~ r H T O '(
O § i ] 1 3
Surfacethythm 10001 0001 011101010001000100000001000100060
Height difference 0 000120 0 0-104 2 2010-120009000 20000000-100008000

5—15 HEOES

Step3THWAL L2 — Y AT 4 v 7 EBITRTOMBWMIH L THETEEELDNT
u&w.%iw,ﬁ%/ﬂ&&ﬂﬁwfu,%%—7@%%Kﬁw9v:&-y;yﬁ
H57:0, 7V—XOBBICEVEFMibhblnwIa—)AFA4 v o &d) 4k
BERILTLE). LaAL, ABHRE-THLEED L VEEENEDT— 7 TlE% L
Be2B0HUTTY yaR—2a VOBWEMES /2L 310k, Bo (BErERT
BT EETELRWESS,

HEAENY XA LORBEIEY, FhAIFA 0T OHEZFE-TVEEV) T L,
AT LERBMEOATFT S TR ELLPEBBELR TV LW ) ERTHEIIE»D
HIEWTED., T2, Step3llBVTE=HELN TV EDOHPELUEOLBICHY T S
bOTHDH, FUMOREZRET LI LRFEFICHEL VY, TR, KELES NV
—TOFBIGLTCTFHEEINIELDBCEMERT A LI RBEERL TwE. L
DFEC L BHMBRERS —1 6 1RT. COF—5 ik, HTREECHEL /L —
V7 dfiebhTnb,

—7, B5—1 7\ GRTEFICHL T, #aRLSY -V, 3, 2, 4 (3A)
DIETHE END, ZDOATFARIPFRTHHILeERTH L3 (1) LT
REINEZ LIXFYTHIH, 2 () DEHETHRIELSY - U HFREEATNS
Z L ATRIREE .
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Andante trés doux

FSE

Music by KEN Muramatsu

note Ko. =3 oy 5 3 4 5 6789 10 W 13 19 Rqg S wvesssovy sovcs
9 00 008
Jal / - /‘\/-—ﬂ /—_—.
O = x S
o v e - X s
mp ! [
= = 1) = = — i |
" > — > = 2 v 1
- - = 7 -
% I 6N e 332 33 34 X 36 3738 3 4 a 2
4 : een — P [
= = = = x ]
[ v —_— — -— _— —
I
a - Y - 3 - — _ . | | . |
. S e ————— =
[ [ '_I"‘_’:/' i r i ¥
4 4 49N o a5 S 34 5557 P9 60 61 62 63
2 — = == —
> = ' 2 x o v - v —
——]
‘ )
_ ~ C‘: = — - e ] i
t. (; I. I. X fJ — v &
= Lr:_/l/r he — v
4 WS 6 g N 2t 03 oy MR o gy
— \ 1 L
— e e —
! ~ia %e o e
* ] ] v
)
id=1 id=6

(0, 3) (6, 9) (15, 18) (20, 23) (26, 29) (46, 49)
(55, 58) (60, 63) (66, 69) (77, 80)

id=2 extensionofid=1
(0, 5) (20, 25) (60, 65) (66, 71)

id=3 extension of id =2
(0, 9) (20, 29) (60, 69)

id=4 extensionofid=3
(0, 12) (20, 32)

id=5 extensionofid=1
{15, 19) (55, 59) (77, 81)

®b)

K5—16 Ji—ELFDE

(2, 9) (11, 18) (22, 29) (42, 49)
(51, 58) (62, 69) (73, 80)

id=7 extensionofid=6
(2, 10} (22, 30) (42, 50)

id=8 extensionofid=7
(2, 29) (42, 69)

id=9 extensionofid=6
(11, 19) (51, 59) (73, 81)

id = 10 extension of id = 9
(11, 21) (51, 61)

=

e

B (TN =TDEEND/~ b ES, TH—TDRDUD/ — 1 BZ) 1T, i dET—T0

ESERLTVAE.

—104—



EOSE FHEMR

0 1 2 3456Z__§1 91011 12 1314 151617 18 1920 21 2223 24 25 26

Gl e e e e e
—’[l) # 27 28 29 30 31 32 33 34 35 3'6 37138 39 40 4‘1 4? 43 44 l 45 :
ﬁF:%#¥i%W44—J4ﬂJ~@ﬂ4j#_ﬁjk7'”
a) g

Tag no, t[){:ﬁpguon Form gfgr?:z note, ending note)

1 1 — LDGHEGETE) o o o

2 3 \/‘\/\ (0, 5) (6, 10)

3 3 — T e (21,26) (27, 32)

4 3 /\/\v/ (3,8)(9, 14)

5 2 —— s LHG 8

6 4 .\./0\/\/\ (0,7) (8,14 [15)

b)
H5—17 BFEFELEIL-ET

EhlL, Fu—TELTiR, (0, 7) M EhTEY, 2t (0, 5) & (6,
10) EVITN-EVFEFBTALDELRoTVS, TRICHL, ElIZNENT
ZERBEL—BETHLLVIT LS, Py Y VHCHBERRETHIRESL
WHIEZFEWBAL VS, BPI, ElIZEl—2DIEmEES L 3 ICR £ OERICH
TE2HELEOEBEIFERCHE2DR LD, FRTRREICEND L) 2B EREL
DOPEVHIHBECE S L, ERMEFRZORAETMB LW T LiZksr). FKiZ, AH

D BT “EERMIC BETELLLTHEO BRI LI EEOMICwb
WAERFAT Y THRRACEMEORBRICH T 2EHELREL, TORAEHETS
BIEBECBN Ty 75 VBB IRONE LEZITZINL V. Lo T, £O
E)REI PR ELTH, BELZZEOBENEHEI D NITRHRL TBCLEED
L. EE, T LTERARLTwA2b 22 b5T, FIEELOS V- Y 7t
FHPEFITLH LI VWERZEALLTWS L W) B LB 21T v 5 [Murao 1989] .
2T, ZOWMPHEOLED SN -V IHFBNENS T LIIRL 720, EBREOEREZLT
LI LECEEDI NV S ERA P EREL TLEN DL, ST, ENEF—
TION—=TEBRT IV ERETLHEZ TNV -E VTR T V- LIFATVS, &
DEMEFEREBE L VI LY, LA, BERERACEFAOIOTHE. SV—EVIZA LT
FU-DPHEIN TR VWEETCE, BFICESTLII V- THERTRETLLDL
LTHwL RS,
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ES5E FTEMR
5—6 JEFES[Katayose 1990b]

ABGHETORRLICHEEH2HEBLAERTH VAT 20K FIILITH 2, 3
Bonzd, #XTCHELRIFEBN-—NVIRABRNFEZELEVH) DICE>T»5S. Sund
bergb N7 7O —FI L TH ARSIV — VORFEEX L THMEREZITI EVILNTH
h, YAFAFAUHCV—VOMEETLZ) L) bOTEZ Y., KELUETRT ¥
Ca— 9 SERBNAEZLHVT, #ALLAVHICEREV-VEMEB T2 L) £
BiZowThNs, il - FHEININBREBNVN-NVETNV-EVIFRXIFTT-T
HB. FV—EVFRAIIFI—REDL) REFINEF—7, 7V—-XThHohE R
ETERDELNIEKTHE. RPN - VIRERLS, FEOEEL BANERA
WERTATDON—NVTHS.

MISIZBI ZEEN - VB OKELZBHIEF—T70EBEOFB RO, £F
—TDORBDFBIEBVW TN EF— T THE2PE VAT ANEBLTVILEND
L. BEICE, BANICHRLLEEF-—T78BBTIEVIHELEZOLNED, &
NTRENERTOFEZ LIZVILZ V. MISKBWTIE, HBERITOFEEL VX T A
52, EA0NDEF—THEHDIL, FERALERDHLLDICOVWTHERENV -V 7
HET5ENIFENEONSL, COBFRIE, FITEELXRRLREL 2L, 208
HELEMOBEICRNZT LV ) BRFZFOMAIIANVICOHLETLLDTH S,

MIS REBRDEBEN LIHEBV—NVEAME T2 LI LGEEN-TE), BRHICEFO
H LR, FOMS L EDHEREBILENH D, DS OEBNGRILLEENE B
PR CEFORMBARE Yy Tt Ens. KEHTR, £F, TEET,»L,
W EBLME T BB OV TRN S,

5—6—1 BERRREOMH

CORBOHWIIEREOHE,LZFTORS, RESEMHE T A ETHE. TN
REUIOWFELTELRAIEDTELY, TV ROFNEMR S FIv Ly
TVOREVERIOT L TIRELB TSR TE LW LD L. S TREEEET
WELTHEATLZEICLY, BPREIMMBI LWL RV TOEOFRLN ORI & 17
IMBEIZOWTRRD, Zhidh & ) EFBLFICME 2 AOETRCHELH QR
CHYTA20THS, UWHOBESRERES —1 810/ T. UM RAEEIEEERD
AN, BBESOBREEST, @@L -RMEKRE< v 7L &K L OFICHRE
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£5E FTEMR

Thbd. TITRET, FOULENYVRBAONCEERL, £0K%T, WOEE (F
DKEE, Y- —X¥446%E) OoMEEIT). EBRTEZH5CEALTE, —EH
B ERELTW L. ERETERVWESFH S L, ZOEHSICEL THHTEEIC &
DERLITRD. BEOKREXSBFRICEALTERFOTOBBEEREK Yy 7LETEOKE &
RHAWY, My s Ty 7T NVESBLIMID IBREOFTOKRE SHERICERT
5. MENOT O LERNZTH, TOFRBECEL T, /- FCBTHRE
D> THrOBERELITEY.

Acoustic Signal

(o Spectrum analysis ) Peformance Imformation

¢ Atack candidate
L _extraction

——- | ¢ Attack identification
Object using DP -matching

* Power identitication
using table

4 N
= Score recognition

using knowledge
\ . /

Score Image

Model

B5—18 EFHREBORAE

BRE RSy TRBEVE TR O LEAHKOFETHELNS. BERAERY Y 7
D/ —F2ROFDZICRITENLL LNV FEHER DT ILENH L. TITIEH
DERT—=ZHLTFry=—DLy VARV 2H Ty VRt xfrv, KB D
BEOEOLL L) BEHO / — FE$ 5 ([Canny 1986). $72, EFHO Ra—-F
AL THRBOLEETY, 1REOHEERO-OORE, L TE£ORREMICH
TA7u¥ sy a vEHUIEECBTZ2EEN /- FELTHYS, EEEHRIIY ¥
RVF -5 THELDEOUL LV EHEZNT T/~ FLELTHWAI EHNTE S
(®M5—-19) .
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