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An Automatic Music Analyzing System based on GTTM:
Acquisition of Grouping Structures and Metrical Structures
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This report describes an automatic music analyzing system, which acquire grouping structures and metrical structures,
based on the Generative Theory of Tonal Music (GTTM). The GTTM is considered to be one of the most promising theories
of music in regard to computer implementation; however, no order in applying those rules is given and thus, more often then
not, may result in conflict among them. To solve this problem, we introduce adjustable parameters, which enable us to give
priority among rules. Our system based on the GTTM makes it possible to construct hierarchical grouping and metrical
structures in a top-down process using bottom-up detection of local boundary strength and local metrical strength. The
experimental results show that our method outperformed the baseline performance by tuning the parameters.
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peens 1 velo, > 2% fhyg, x TMPRE (18)
velo; < 2% 1, x TMPR4

peRsa |1 valt > 2% g x T (19)
0 valu; < 2x p1,,, x TMPRA

MRS 1 vol, > 2 g x THPRS? (20)
0 vol. < 2x MPRSb

i = Hyol X T

DMPRJC 1 SIurr > 2X Mgy X TMPRSC (21)

0 slur, < 2x g, x TMPRS



e MPR5d & f. MPR5d Tix, fERHIIZEWN
T—F 4 Fal—arsSZ—r0&0IEL
VWM E R AMEBELENXTE. GTTM T
I, 7T—=F 4 Fa2b—a v RE—r0BYIE
LiCBEd 5 B ERMB RV, T 2 TEIXHR
[1)]CHEAFH S, MPRba &8 CEA I

TWAIEETT &l L.
pMPRS _ 1 DMPRSa - | gng DMPRS = (22)
' 0 DMPRIa & | or  DMPRS 2

e MPR5e Di&fl. MPR5e Ti, Rl—&&EMNE
BLTWAGAICHEE L R HEEEL &L
T 5.

DMPRSe _ {1 num; = num. |
/ =
0 num; # num;,

(23)

5.2 BANGHRADESOHEE

D‘MPR J(=2,3, 4, 5a, 5b, 5¢, 5, Sy D AT FIC L 0,
FEHAORFNRBIEENT 5. £ MPR1
ERBRIED.

low-level
D-':"':';Y:"@ B +5i B xSMPRI pMPRI_| 4
(] i 2] o D%PRI =0
=L,
B,- = z D,-MPR] x SMPR]
J=(2.3,4,5a,5b,5¢.5d,5¢)

5.3 EEMGHITREDES
RFHIRBOBI N L, ROBRBOHE#EE
®B+5. FOR, MPRIOZRMEES. KD
REoREHEET, I5NESIC5@YNEX
bha. BEOHESLAAAMCHAN 2 DU ELS

&, WAL > TROBBOMEBERRES.

low-level

p,metrical (i-m)mod 2=0
low-level
m= argmax z DimetrrcaleMPRIO (i-m)mod3=2
m(=1,2,3,4,5) i 0 else (25)

6. RER#GR

AT, SN —r THESH & HEBESHT
DHEREDFEMZ, ®A X Pprecision) & FH R
R(recal) ##@ A& H¥7- F T3 5. F L,
BARLBHIBOMEREVIZEL, BB, IA—
Er TRV HETRT ARREIC R, ¥
AFLOHH L ERT =2 ORFZRLCIN—T
BHoT-BEEHEEL L. —F, MEHEESTT
13, YAT LAOHA L ERT—F DR LHEfiL~L
TRILMBICH AR EEE L L.

F{I =2x

=L,
P: AR (ERT—EZDI/N—E 7 (HR) LRLIn
—7 (A B, YRFLAOHAKEEATVSEE)
R: BRE (VAT ABHALEI V-V (AR R
LN —7 (38R) 2, EET—FIZEERTWBEIE)
ZDE>57% FHEICEZFMEEIT S iRy
N—Y U 7HBESTE I UOREEBESFT O ER
F—2ERAETHILERDS. KFETIE, XM
NI/ — V7 OERT—ZICAWE, 75
vy 75 H Lz 8/h DR & D 10018
DAuTF IR L THBBESITOERT — ¥
BIERELT-. BT — 41X, GTTM # L < BfE L
TR — ADEREBERLIEZLDE, 3 AD
GTTMOEMENR I RAF v 7 LIEEHDTHS.
Th—E i, MEsEiE, T A—FD
RBIZL > TET B, 3T A—F DAHIEI,
SGPR j(= 2a, 2b, 32,34, 4,5, 6=0,5, ¢ =0.05, W;,=0.5
W:=0.5, W=0.5, TGPR4 =05, Tlow-level=() 5, SMPR
J(=1,2,3, 4,53 5b,50=0,5, 33k N TMPR (=4, 5a, 5b, 50)
=05 ThH5H. £LT, FEE<T1 dhico&E 10
DHEITRF A—ZOREEITo 2.

(26)

P+R

e GPR3b, 3ciz LB 71— SO L.
XTI TOIN— THE(NR—ZF5 4 V)
ERVATADNG A—FRERO I NL—F
VIMREERRLE (R, FA4FITRIC

® 1 IV—E L THEESN - REBEST O FiE

T N— v T BESHT MERE T
a4 A GPR3b,3c i R—=RFA v T A — S RER
1. $5EK 1.00 1.00 0.88 1.00
2. IhROI Y 0.57 0.58 0.86 0.92
3. YAY A 7OK 0.21 0.64 0.86 0.86
4. TANDK 0.88 0.88 0.92 0.98
5. 4575 0.62 0.80 0.63 0.69
6. EAXUDFN 0.33 0.63 0.73 1.00
7. Bl 0.65 0.82 0.88 1.00
8. F=a—7JIlOM 0.50 0.83 0.72 0.97
9. K7 v DMK 0.11 0.54 0.72 0.79
10.0 58 ) _F 4 0.31 0.68 0.66 0.82
(100 D A B F 1) 0.67 0.77 0.84 0.90




B3 H5L—LGPR3b LT —F 4 F2b—T3
VICETAA—A GPR3c iBMLEZ &0k
v, FEMN0.10mEL.

o T A—Z I X DS ST OMEREm L.
VAF A IN—E U TDERT—F 2 AN
L, 735 A—& RERTOHEEE ST DR
(R=RF 4 ) LR A—FREBEHOMRESL
BB LI(EK2). FORKR, T A—F DR
kv FiEA 006/ EL7-.

AR T, I — L il L RS
¥ERFTHED, GTTM v a2—7 /e L7=(K
7. GTTM v =2 —7 %, EF2 7/ u—LAEX
THERL, EROTIEEMIZEA RIS TV
—U IS, TOTOBS T 7RHEREER
T, FHOLIZORBo T A ARSI, #14
ZANRVATHD. MTOFAL LANRUKE, VR
FAODHATE I N—E L THEEST L, AEiE
EANMORRE2ERICRBRUTFELETIERL

oD THBN, ZOHEXSF A LA HKIO
EREICL TS EREELTEAFETHS.
1. &8

AR TIE, GTTM ICESEHE#R EIC I 1—
vy IHEEST L MEEEST E RE L. KB
BT, VADREATELEELENLT DL
EBHIT, VLV OBEIRMLERDZNRFA—F %

WATEHZ L THBHR V- Y - EBE
DOBBEER L. EROSE, GPR3b,3c %1

BTAZ LTV IA—Er ZOMEN F ET
0.1 METBZ L, NTA—FZORENITL Y HE
BESTOMEN0.06 M ETEZ L 2R LK.
BE, GTTM O # A LA BEFTH
Y, BRTNEZA LR K2 HBEN L4
DTOFERD., 5%, BT LITHRERNIT A—
FOEE BB TRET D HEROVTEZ TN

Fie EM Rl
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