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Music Theory based on Clustering and Statistical Learning
ocGTTMIL:
Detection of Local Grouping Boundary

KOUHEI KANAMORI""  MASATOSHI HAMANAKA

This report describes the method of detecting local grouping boundary based on the generative theory of tonal music(GTTM)
by clustering and statistical learning. It is difficult to implement GTTM on computer because the rules of GTTM often conflicts
and cannot detect grouping boundaries. Previous systems can implement GTTM on computer by introducing adjustable
parameter or statistical learning, however, there is a problem which the values of the parameters or orders of priority of rules are
different depends on the piece of music. To solve this problem, we attempt to analyze each music appropriately by clustering
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music and statistical learning by each cluster.
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I GPR2a(IRFF R A T — D GJiL BIZH# ik S5 L — b)) &
GPR2b(LLHE 545 O F /i 23 K & WFFF IS G S b L —
TSNS &, 18-19 HAFMIC GPR3a(LLis 5 M DMK
FVEHICHEIG SR D L — /RS STV AR, 2O
FrBERETHZLE, GPRIEEDOR R D I —E
TITRET BHRE LT HL— )T E Y EIEER TN D29,
ELop—FaEEfie LTEIRLA2S TE R 620, o
BITIE 17-18 EFMBRERE RS TNDD, EHLLOHERN
MzER T o0 REHIEL GTIM TIHEHES LT
AN

B oMEE, H 2 FFEIC GPR OJRFTEI e v — V)3
NENTZBRIS, TOE/EALTLL 7L —E L TR L
RO TRV ETHD. K2uEflickdl, 56 &
P & 2324 FERIT L B2 GPR3a 3G S U CRETH 2
N—Y BRI TWND, 11-12 TR, 18-19 F4F
M, 29-30 &4FH, 32-33 HAFEIZV3 4L S GPR3a 233 )
SNTVLDIZHLELL TR L—E L 7EEf Lo
TWRY., ZOMBEERT 251ES GTTM TIEHBE S
TUVAL,



g YU ey i ey
IPSJ SIG Technical Report

BT IIL—ETIER

10 11 12 13

Vol.2014-MUS-102 No.2
2014/2/23

14 15 16 17

18 19 20

X 2 JRAT T V— 1 7RSO ST

3. oGTTMI OHEEE

Fex i, RATHY7: GPR OB ITREMIZ L > T o
@mﬁﬁétwbmﬁw%& B AT LIy TR
2V 7L, BRI o E1To Z & &gt L
LTCoGTTMI ZHEHE L TV 5.

AETIE, 3.1 S CHEEHEG o GTTMII O, 32 FiT
FET—2, 33 fHiTEHHICL D o GTTM I X 5 RATH
GPR DESEERTE FIEIZ DN TENENIRRD.
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FTi) 72 GPR DG OREZ I 27201, o GTTM T
FAOVDNREARFE OFIEIZL Y, GPRICEILE 2T
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ELTCT— X DEEEBrE VIO TERT D, LA
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RIEARDGET A S OBEOFHMBIEIZ TR B REIC B <
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THET A V2452 LT, LVMEREOEWIRER LR
TEHZENHES.

A A R 5 Fikx BEROICHAT 5. £9, &
LT —HEESOEZXICEATS ThnEns) &, =
Fr =B EANTKRAD L) ICERT S.

H(S) = H(X) = —X¥_, pjlogk p;

ZIT, pliX0kfEED L FERay, ., PO D, FH
g(1<j<KOHBRRLETL. L, ana =083 #/)T
HHETDH. AEOFET—2EFELTEZDLE, B
BYEbEX, L EM(Z 2 CIEBLETD)E YL L LT, b
B, OMEEDOREMR (KM4) VWD &,

H(X) = —0.23910g, 0.239 — 0.7611log, 0.761 = 0.794
LA, FREIC LT HEX|YI=1)E HX|Y1=0)3 K E 5.
HOYL= 1) = 0.10110gz 0.101 0.035 ot 0.035

0.136 °20.136 0.136 °20.136
HXIYL = 0) = 0.13810g2 0.138 0.726logz 0.726 _ 0.634
0.864 °%0.864 0.864 ©°%0.864
EoT, HX[YDDBU T XL H 1

=0.817
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H(X|Y1) = 0.136 x H(X|Y1 = 1) + 0.864 x H(X|Y1 = 0)
= 0.659
o= b e E—BESE OB R,
H(X) — H(X|Y1) = 0.135
DYLOXICHET HMHAFEHRETH D, £z, bEX, BYL%Y2
&L, bEBEOWBLRORAR (X5) ZHWT, FEfkicY20
XTI 2HAEERELRD D &,
H(X) — H(X|Y2) = 0.125
LD,
ORI LTRETOEMEBMEICH L CHAER®REL
Ko, HEBFHRENR D RKEVWKEBIEOL—VE RO

n n n+1 n+1 n+1 n+1 n+1 n+1
B3c’ B3d’ BZa ’ BZb ’ B3a ’ B3b ’ B3c ’ B3d

Proportion B;’a =1 B;(, =0 Total
b=1 0.101 0.138 0.239
b=0 0.035 0.726 0.761
Total 0.136 0.864 1.000

Proportion B;,, =1 anl, =0 Total
b=1 0.109 0.131 0.240
b=0 0.051 0.709 0.760
Total 0.160 0.840 1.000
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EARDORELIZIE, TR Quinlan 23BH%E L7= C4.5 L\ H ik
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DOFKIR 7 — Rk, 0O/ — NIZHEENDET—X O[RFT
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SIND. I LEEMEEEOMAG DEICKTT 25RO
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Y EDBEITIE, BT 7 L — 8 ZERBPEET 5 (b=1)
EHIEL, 0.5 RiEOHAE EZORMEBHEOHMAEGDED
T A PENGAITE, RPN — U TERPIFEEL
2NB=0) L HIE LT, B S TiEBY,=1 7> 2BY=1 ®
M, b=1 & 725 DT, GPR2a & GPR2b NRIFFIZAK Y S2oTF

HRNCIE, TR L= FEERNH 5 L HET 5.

5 AR ESHIZREAR

2014 Information Processing Society of Japan



TE LB 2 T
IPSJ SIG Technical Report

Vol.2014-MUS-102 No.2
2014/2/23

= DOEEIZHFREYLT |
HSAEE sh S [
~0 - -
— (2] —— [ 5575 ] — [ 5z ] — [ et ]
i :00,20,40... | #:01,21,41... | #:02,22,42.. -

~—

T 7 1T -
oyon ||
@)

VYN

~

__

qm?

95 AR3B

HA:
01,21,41,..

» fhxaa'

12 54 87

719N IS RAA
fh:
031843 00,20,40,..

IS5 REX

IS RAEX
Hh i
09,22,37,...
gh00~101 L 02,22,42,
X 6 AT LD

— -~ 2 P XR
4. DU SRA Y Tk Fly=2x o
4 P+R

ARUAT LTI, Bihars 7220 07 LEEHNEE %
175 2 &, B FATEY GPR OESEEE ML TV 2248 =
LIS EIEY T 5. DS, LV GPR OEIREE ML
TWARI T LI TRZ Y 7T D70, 7TAXY
V7L R IR BT LT, Z T AL
OFM O IR L IE ST D VAT 2 EE 2T, K61
KL AT DOFEMETRT.
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OEFTIZ SRR 9) CRtik SN TW o 72720, a2
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WEHEP HBIRER Fi&
ATTA ¢ s
(185 A5 ) X X 0.77
6GTTM 0.764 0.630 0.690
oGTTMIL (905 0.734 0.811
(95 R5$110)

9 FEAMSEER D R (closed)

ZEH L CORNWT —Z kT AR AT A DOMEREE R
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