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Abstract

In this paper, we describe the problems of the automatic analysis of grouping structures and metrical
structures in Generative Theory of Tonal Music (GTTM), and then propose methods to solve them. For
the efficient processing of a musical piece, we need to analyze its structure in advance, similarly to natural
language processing. Although GTTM offers such framework, the theory has problems in several respects
that make the implementation on computers difficult; that is, the restriction to homophonic music, the
ambiguity of terminological definitions, and the inconsistency of rule application. We propose to apply the
voice leading and the first voicepart progress to the theory, and discuss how we can improve the recognition
rates of grouping.
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2 Generative Theory of Tonal
Music

GTTM EZATD 2 DD EAEESFTE 2 DDHK
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WKZEDTNV—T2ER, FYKRERTNV-TEEST
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2. M1DOAS—DEDRIFEMITNV—EY FEED
—BITHB. ZO1D2DFEIMAN 12DFT NV —T2ET,
WEHE L, BEZNMNEERRIR-2Y, HEFEN
RTCYZXLELBZEERILTVD 5. ZOMER
HKEHORPEVEEMIDS, TVEVWEFOLANLT
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DR - EIFIMNIHEREEO—HTH 5. 1 >DOFFEIN
M1o0oHEERT,
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EEWENIL, 2 A LANVEHTEERTERY,
UTFD220#EEERTBDTHS. 121, F -7
DEDYDFELHERUEDMRDTIV—TDHEYTHD
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1 #EEAH (Well-formedness rule)
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AL, #ER2EXEY, ARSI EBEICHER

EMABEDOLERMETH B, BEHAUZ, #HBO
BENEEHANZHEZTIHEICBVWT, BERICEL
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% Standard MIDI File(SMF)[4] # AZ7& LT GTTM
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AWzE#E TIE, 20 GTTM HE{EADEE 1 3L
LTV NV—EY G HEEEICB T oMERICE
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GTTM T}, 2 TOXRHMERENIIHRETF = —
(homophony) & UL TH->TW5. ZDEHARRKY
7 # = — (polyphony) DEHTHLRET7 A= -2 LT
MESNTLED (M2), RV TAZ—RBHRETAZ—
NEMPHICEEBLTWR L RRLT, HEEZ LICH
HI2HEINHZLBbILS,
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GTTM DOHRHIH, EHOBRZHFEN VL OHHN
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5. LML, HHRIC GPR3a MBHSI N TWS (i),(iii) T
RNV —=7FRPn TR, ZHiE GPR5(Symmetry)
& GPR6(Parallelism) W& L= TH 5. -l
DOEERHZEHICEY, GTTM OHANL2BEHS
NTVWRWEF TV -TNYNL5E58H 5. o
T, HATE S LoBEHEC RN 2B Ot e
bR hid e v,

4 FFEIIBTBEBEROER

R OMERICHLInYSYDEHETE2ET
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TEEZITODEND L. AFETHE, UTD LD %
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AFETE, RV ITAZ—2FET74Z— DR
BEELLUTHES. BB, EFRETAZ—-VUXRITD
TNV—EVTEFTW, RCKRETAZ—-FOT V-
VTR BRI DT V- TICEN TS, (K
4B ERT).
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REI) ERET 52 L S TE S,
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BHRL2AZEOEHZELEYICHELTLES &,
GTTM D XERPAFIC > THH IO EFERICEIL
EHANESNRW., FDEH, RYRAFLTIHHE
DEBFOBREEBETEIEDIC, La—URAFAY
Y AEBALE. ZORBME R ERFICRT (& 2).
FH, MPR5(Length) O X & 8 3 2 7= IR
B ASHIEE 20EHNT, Ea-URFIVIRL
LTEALENSGA—-ZADEEXHFEBLE.
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SearchRangeMPRb5a = 2;
- HRELET S/ 2 M
RelativelyLongMPRba = 1.1;
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KA =T 4

GTTM OHEAFLTIN—-TT7 VXD hE %
ROWHIHATH S, HoTRY 7x=—IC GTTM D
HH*@EHT 5L, EBLERE7 2 Z—MICZHOD
YhEERWHLTLED., 22T GTTM OHEAIE
B E @y RaEEIc RT3 EDIC, FV—TP 7L —
ADEHGEEE ROWH TR 2H4MT 5. £7=, 3.3 &
THRAEMELEL, VYT KETIEHRIRE
LTWBEDEEZ, ThERHD EDITPITYERME
WKHETBHMERET B, ZOABNRA RV -T2
CRETTRNSE—-FHEITTH 5.

RARAV—F L YT RIFEOH#EITFERLEDDTH S
(X 5).
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M1 FHE 2%H, 4 ¥EL S HFHITHFEN 2
FUTICARS>TWEDT, EHEENDBLEBARLAR
V=F A YT BRET S, SHEHORRICBWTIE 3
EEUEOFEBRENMRONZ DT, Z ZICITEREN 2
WwWeEZ25,

ZDRARN =T 4T ERDPBZLICEY, GTTM
OBANS, RA RV =T 4 Y THOEAE 2D ThHrv
HAILICEEF 2 O35 Z2 N TES, £, HANE
ELRWEHTERA R —F 4 VT HRIhTwWhiE,
FZRITN—TR T VXD hEDEHETBEZ L
MNTCEZ, KFEHETWE, ea—-UYXF47RELT,
HEELRODBFLDEED2EFUTOEDERAS X
V—F 4 VT RFELTWS,

4.4 B—FEIRELT

E-FEETIEREOHMEEELTVWS., EiE
#HiE, BEHOAA—-YVDOHTHIHRIEBRVWETDEITTH
2ZA0605. SHIE, ZOFEREEZRZIBZEDHIC

EKH P OREFICOZE—FHE BOBVE) BHMEL
(6 DKM RA RV —F 1 ¥ FIEEN 2EH
UREEENTWSFICEL TIRERENEN L LTHD
DKL, BE—FEEITTRZ0E D RTICbEEE
NHodLEXD.
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Bald, REFELEERTZ2EHDOTOMNE ATV
FLEERLE. AYRFLTRAS L L TELE MIDI
T7A4)V (SMF) 2 V5. 4%, MALRER7 TV —
VaVYVRATLNDEARREEEZR, RVATFLOD
ADTEEHD DAV E -y NEMDERFICAF
TEDLZTPANEANFEI LY., £E, KVIAFLMN
PN RE2EX5L, EBEOBE VWSOV S A
BRLENTFANVEREAVWEZLNIEENS., *
TTCARYRTFLFIELICIAVA ZHY, AT 74
RIS Extensible Markup Language(XML)[1] & AW
. HTREAYAFLOTONEAL TOERTH 5.

TORRATYRTFLE I DDV TV RT LD
RENTWS, TFBROPOFTVRFLICENT, A
HENE SMF % XML 7 74 VICE#HT 5. SMF i
NAFVERRDT, 7075 LTH NP TVEDIIC
FERANERICEHRT S, ROV TYRF LT, L
SN XML 774 & A& LT, note on/off D

Mivked., ZNICEY MIDIERTEIMTVWES
HE®RE, 1ODOEHEMICELDTR T E2MERL,

XML Z7Z7ANWVTHHBIT S, 32HDY TV RAF LI,
TRHEMOBHRERHRTE XML77A4 V2 AL
T, GTTMICEDERERNTT 5. SEOEFTIEY
V=BV r#E&E L HEBEDDIT 24TV, FORER
Do EfHEERE XML77AIVTHITS.

ARy AT LiE, BHE GPR2-3, MPR2-5 D& % 5218
LTW3, £k, RNBNOI V-T2 1FLLTH
SOWMEROELSME2ELRDORVWD T, GPR1IFEEL
ahvo =,

0 520


研究会Temp 
－52－


SMF(N A F U ER)
XML
2

P SMF ——»

XML(F ¥ % MER)

note on/off
X AV

(BHHHRORR)

XML GTTMICE 5

Kl OREE DT

——» XML

7. 7OMEATYRATFLDHER

5.2 XKE&

REETEALELZ-VURFA VR, RALRY —
FTAVY, BE-FHEEITOESE R T S EHIC, U
TOFAMNTF—XEABLE.

TZ M1 W.AMozart / G Miner Symphony

7 Z heh 2 J.S.Bach / Invention No.1

T AN 1SR [6) KYERAL, XM 23R
AN ERY 74— UTHHALE.
ZTFAMTF—2EIC, RAOHEAWERLEY AT LD
HzEmRd (8, 9). XM [6] B L IFEMKIC K
ZUN—EVTEREEREL, ZEURANIIBWT, 5
TNV—=TREOLITIN—TH UL RAHFFTIERST
WprEYLLE, RVAFLTIH GPR1 EEVWEE
S, 1T NV=FI1FULIhEELRVWT V=TI, 7
=T LTHITWAaWn, £, YATFLHRHEAL
BN EIEBT NV —TORATE (£3,F4). UTORX
WKEYVEBRRLHEAGRERDE.

VATFLRBAOUEELWT V- T

BAE = 2TORDEVT U — T

VAFLBREAUEIELWY )L— T

Dz
BEE = VATFLBNEALEZCD TV — T8,

(1) W.A.Mozart/G Minor Symphony

R ITNV-EVITORREBHRRE, @GR

ELWFIL—F 9
Bk NV—-T 4
BohhbhoE=I V-7 3
HH R 9/(9+3) =0.75
HMaR 9/(9+4) ~ 0.69
MRICBWT, ONELWITIV—F, XR#ESEY

W—=TTHd. KAVAFLTIE, YT/ NV—-T%2FLd
TEYRERTNV-EVTEITIFIEE LT, HOHE
MO ARBFEHFUXRNLVE2HIO>ELHTVWS., ZDF
ANF—ZTW, 3MHEORFEREICEH SETV-F

VIBTFbRTLESTWS., 2084, EREOYIV—
vy, 3ANETEORFEHRICHDBER T 2DODOKRE
RINV—TEERKTZ2EDTHE. FIV—EV T 2#ES
B, BAEODY X7 L TIE GPR4(Intensification)
EEELTVWARWED, KEFOME CEBOBREMNE
AIhTWTE I V-7 hdEEx 1 >OHA L
Bhbkwn,

¥, KVAFLEFAHELELTSMF 2#HWVWTW3
EORBOBHREBSNT, ZDEH 3/NEEH DKREF
MEBNTINV—TOBERICRSTWEZLERHTET
WY,

(2) J.S.Bach/invention No.1

F 4 TV-EVITOHREBHRE, @R

ELWI)IL—7F 67
RokINV—TF 0
BohabhoETV—-7 0
BEHHR 67/(6740) = 1.00

W 67/(67 +0) = 1.00

oD aLRXNLVT, & GPROFEH, A4 RV —
TAYTEBRULDD, HPORREH (4 /0N HiH4
HHDA4ZERF Ch) 2 REBICHEIRED 4 7 EHF VA
VBT NV—-EYT&I{Tok. KRFETIE GPR4-T
DEBUEEHATHER/NEAE 4 PTFTH LU L BRE
LEED, A9EZFVRNVTTNV—EYTLE. bl
NV, & (4PEF)ZLiCab VDT V—-T%
FeHE. cURNLVTREIBIC2HLGOIDINV—-T%
FLHi.

B 9T, % 1/NE 2 E®D F5, D5, E5, C5 &
WOINE=VICH LY AT ALK a VRIVT (F5)(D5,
E5)(C5) L WD I V=Y FREREHALE. DY
W—¥r 7ML LT (F5 D5)(E5 C5) BFAHH
BN, KRV AT Lk (D5, E5) DRA RV =T 42T %
BERELTZOEERE LE.

ZOFTARTF—=F T, RV IA=Z—DHRETAZ—
NDOGEEND L fThbh, BEAREEIMMEONT
w5,
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9: Invention(HAIDBEAFER L VIV -2 7 DRER)

6 BHHIC

AFHETE, RAR)—F 4 VT E—FHih#EiT%
BAL, WO DIEER24T- . ZORE, V-
VU ERITOBEOBHEMNAEIZ, GTTM ORAPRE

LTWBTIRZENERY, BRI CIEHERY
ROBZENTEBEDICRSE, FETAMNF—AE

BICEYVEZOHREBRTEEN,
LbRREIHE.

BE GPR4-7T DEENENTWSKEIX, GPR4-6
BEWICHETHHRAITHY, ZOBEIEMZHEYIC
BHETERWEDTHS. GPRTIF XA L AN
DERETLA— RNV I LT3, BHESTEE
EXARTHS. 2D L, HERD & D g
EZZTW5.

GPR4-6 W& T MBI, H40HANHA%
HOZI—-YxzYM2EAL, 2 TCOMFERMZMINICE
BLTW FEEEIZTWS. GPRTD R A LAY
BHRIISD T4 — RNV I, S FT—-VzV b
CEYRDELTOEND, D GPRTICHEA T 5
PBIFEEZATVS.

ZOEDSHROBESE L UT, KRFOTEB/NEH
DFH, BHEREETH S GPR4-6(Parallelism, Sym-
metry, Intensification) D EENZE T BN 5.
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