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On Melodic Similarity
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Abstract. Any monophonic score can be regarded as a series of ordered
pairs with the pitch of the note and its length. Mongeau and Sankoff
(1990) adapted concepts from the theory of sequence comparison to
define the overall dissimilarity between two monophonic scores. Their
measure is effective in the sense that it arranges a set of variations on a
theme by Mozart in a reasonable order which conincides with subjective
impressions. However, our experimental results reveal that a problem
arises when dealing with the variations on several themes. In this paper
we propose new similarity measures to cope with this problem. Similar-
ity on musical scores can be defined from various viewpoints, and here
we focus on the two points: (1) pitch and (2) rhythm. We provide sim-
ilarity measures from both points, and try to verify their effectiveness.
The results show that the pitch based measures are better than the one
due to Mongeau and Sankoff, and that the rhythm based measures find
similar phrases in popular songs which cannot be found by the pitch
based measures.
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2 | K.354-4 38.5 | K.25-1 25.8
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AN B S

0 gz

Bl S NN N B (SN SN S0 A

X 2: 5B CRBEL: 257 1L—X

£ 2: K.265-th(1) Iox 2 B IEEORKBR

— B A EEB ER O
B ST TEEE | vrv-X [ERE ] ST—F [HUE
T | K.265-th(1) 32.0 | K.265-th(1) 32.0 | K.265-th(1) 32.0
2 | K.265-th(21) 31.0 | K.265-th(21) 28.0 | K.265-th(21) 31.0
3 | K.265-th(5) 31.0 | K.265-th(5) 27.0 | K.265-th(5) 31.0
4 | K.265-th(13) 30.0 | K.265-th(13) 20.0 | K.265-th(13) 30.0
5 | K.265-5(5) 23.0 | K.265-th(8) 16.0 | K.265-5(5) 23.0
6 | K.265-th(3) 22.0 | K.265-9(16) 16.0 | K.265-5(13) 21.0
7 | K.265-th(9) 22.0 | K.25-th(16) 13.0 | K.265-th(17) 21.0
8 | K.265-5(13) 21.0 | K.265-9(8) 13.0 | K.265-9(21) 19.0
9 | K.265-th(7) 21.0 | K.25-th(7) 0.0 | K.265-9(1) 19.0
10 | K.265-th(17) 21.0 | K.25-th(8) 0.0 | K.265-5(1) 19.0
11 | K.265-9(21) 20.0 | K.25-th(9) 0.0 | K.265-5(21) 19.0
12 | K.265-9(5) 19.0 | K.25-th(10) 0.0 | K.265-9(5) 19.0
13 | K.265-9(1) 19.0 | K.25-th(11) 0.0 | K.265-9(16) 16.0
14 | K.265-5(21) 19.0 | K.25-th(12) 0.0 | K.265-th(8) 16.0
15 | K.265-5(1) 19.0 | K.25-th(15) 0.0 | K.265-11(5) 15.0
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Do INOORRTEETREAL, BEBIC
$oT, B DT L—=XOEBIEBRELD LT
LRTHA ). EBICENTHRTL-L = A, |
PEDERRENLDIZ 20T, FU K.265-
th(1) DBEVIBELEBDICE -5 7 L— AR, &
D TRFEDOERETH-7=. —FH T, HeE
BINEL oo te 7 L— XD T EBIZELT U
Rinole, ZOTEND, BE AL B~D
EFRIZBOWTHEME LT EMRIIE LN L
Wz 3.

i, R COBRER AL Y. 22T
WL DD T L— ZOFREDERFUR X <
RoTHWD., ZNLDT L— 5RO CHIE L

ol A, FRIZEE 7V —XThot. =0
L9z, $REE BT Lo THEEE DA/ E <
ROl ZL—AD O L, B TICns] |
RMEDEWLOIZRY, BE, HEENEMRK
EL RoTNB L N3, koT, EBEBM
CADEEIZBNTHLHBE LTWSR%H
FHZENnTERE.

UEDZ ehb, 16 3F/FLLI-ERO L

LCRLETY L— B OBEBE S &7 % Hi5HE

ELTH, Zo0BEOPCHRIE CHARLED
EEnzb.

6 RihROHELIE

AETHE, HB5ETHEXEEL D 21T,
e OBEPMEEE O ERERA B,



6.1 HUEOTEE

ToORMBOBEMEY, ThEhOELT
L A OBLUEIZE SN TEDLZLEE
ZED. —HORMOEBDOMBENGIES Y

— X, I OBEIZRBNT, RILVEED
RIBOOIRED T L— X ERLEEDRLERD
B, FIT, BT IEBMOEBEOMEND
HEBH T L—ADTXTCOMAETEEZD L
WA, ZIT, 7L—XOBANIEIL, 164
TYBMTELSERI L LETH. 7L—XD
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hs(z,y) = 8(z[1 : m],y[l : m])

LEDDH. 2T, m = min(z),ly]) &T
Ho ZokE, XFH x,y € T OROEE
B SIMg(x,y) AT CTEDD.

SIMg(z,y) = (> helz[1+£: |z],y)
! I l [ 0<e<|z|
+ Y hs(z,y[l+€:ylD)
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6.2 Sl

T — & K.25, K.265, K354 # AV,
6.1 HiCIRE L R MoBEEEEOBREE %
1T7257=. Mongeau b DEE & OLLBFER %
£ 3IRT. EEL, BEBEZEIZOWTE, 7
L— XMOEBIZEZEC2s=30,t =4 & L
TRWE=.

ZORFBERIZBWVWT K.354-4 X K.25-5 [Z1EH
LT =72 & 7= . Mongeau HDFEETIE, =
LS OIEFLEOMITHER/NE L, 2L s
EAMIIBR ST BN TWS, —F, RERE
T, b OEBEOEIZ0 L85, EEIC
INLEFENTHE L& 25, K.265-thil®

# 3: K.265-th (24 HFER

g Mongeau b DIERE BERE

fh4 SERLIE B4 LI

1 | K.265-5 28.4 | K.265-5 11.2

2 | K.354-4 38.5 | K.265-9 10.4

3 | K.265-12 39.9 | K.265-3 3.0

4 | K.25-5 42.5 | K.265-1 2.9

5 | K.25-th 46.8 | K.265-11 0.9

6 | K.265-9 47.0 | K.265-7 0.5

7 | K.354-12 47.2 | K.354-12 0.3

8 | K.265-11 48.9 | K.25-3 0.3

9 | K.25-7 49.0 | K.265-12 0.1

10 | K.354-2 54.6 | K.25-7 0.0
LBPTWiehote. 742bL, ZORLEDR

PIIRERBDENZD. ‘

Wiz, K.265-9 127 B L& 9. Mongeau H®
EECIE, EERHFELEOREPRELS, £T
7= K.25-5 R K.354-4 £ Y HIRWIBRLE 72
TV . —F, RERETE, BREOMHIIX

,mu%ﬁ% TIThH, ElcInb %
%wfﬁﬁbk&_é,Kﬁam_#au£<
PTnb. bbb, ZOEPEORMMIIEY
THA9.

Bz, K.265-12 %% TH L 5. Mongeau b
DOIEETIL, BIMLER-oTNBY, BEEIET
i, BVEBEOEEZRL TS, i, [FH
U K265 DEETHHN, 3HFOEETH-
THEVRTELY, ZORBRRIFZYERbLOL
Wx 5.

bz Linb, ﬁ%?&f@ ¥, Mongeau H®
ZE L ORI T, FHREETHD LW
z5.

7 UXLITEB L-ELE

AT, THET, EHefY 16 9EHE
HALE L-BROFNCERL, ZhixT 581
CERZELCE. UL, BBl
EROMIC b2 RERBES L TWE, Zo
BETIE, URLOENSRFEMEERRS.



Cliy3 — e s e |
! = .
[o) b" o @ - g l’ o ®. -
e o e e e e S e e e e _—— m—
Clerd ——— e |

3 FRINCHT D HUE CREE 257 L—X

A LERT IS

K 3ofERrTHRLED. 7L—XCL, C2IE,
¥y EOHELMEEICLS L, ToMOEL
EihEn. UL, Zhb s ERBIZENTHR
B, HEBMUTELLND, It FELUC
1, ERZOLOTRL, FROELOF A2
YU, Thbh, VALAOEERKRENEEX
bhbd., EE, UXL0EUMEBNTEF—
TERBIEHFER, FHTHEEOEEF
BThsd. FIT, Tx{0,1} 2 FRLTBF]
(al,b1>,(az,bz),...,(an,bn) %':‘,

THOBEY
FRD e
KEOEE Y
IREF D3 fkfgE

LV WODEEEFRE LICRERFNCEBRL
THD Z LT 5.

7.1

TERZ

]

EREEE 7.1 HiCRARBBSINCERL, £
LT, ECEZEALE. hy—F L L
TEGE DR SEEIC 10 HERAT LD
(F4) L, 5AHTOERMT —F LRV &
FRET — & O N-gram Iz - THRY H&En
57 L— XL 1318 Thofz. HiEM T — 4
WX BERO—HER 5 IRT. EL, &
BANCBWT, s =12t =4, U XALFNIRWN
T, s=12,t=0Tdh5.

B 3BT, CL,C2ELTRARLET L—
VL, FNEH, song A(18), song A(39) Th
5., 7L—XC2iE, EEREEROFIEL LT
R LEBEEIE 7 L—X CLICHH 258 EE

7.2

+® 4: AL WKEEd 10 gh

s Hi 4

song A TEHEZODHRTZ
song B MOTEL]}

song C TNz ]
songD [y DhHl

song B [B0ELH

song F THELLO,IT'S ME;
song G TCRAZY GONNA CRAZY
song H [HELLO)

song I [Everybody goes
song J bol bhok )

% 5: song A(18) {ZxHd BiER

E125 Y X L5
WL ST TR | VX | B

1 | song A(18) 32.0 | song A(18) 32.0

2 | song A(55) 32.0 | song A(55) 32.0

3 | song A(59) 28.0 | song A(120) 27.0

4 | song A(72) | 17.0 | song A(76) 27.0

5 | song A(20) 16.0 | song A(39) 27.0

6 | song I(68) 16.0 | song A(21) 19.0

7 | song A(22) 16.0 | song A(59) 16.0

8 | song I(24) 16.0 | song A(22) 16.0

9 | song A(7) 0.0 | song A(137) 14.0

10 | song A(8) 0.0 | song A(136) | 14.0
DIED EAZ 10 LRI A T2, UL,

Y XLDFIE L TRE LIEA T T L
EOMiIIRKENENLD., LoT, ZZTHM
ELTWESRIBLNELYTHS. 0k
572U X AOEEI Lo TEEEDEMN KX
Role7 L—Xik, BULHOFTEL BbITE.
L, SRELET—2NNEETh o7
HEEZOND. 5%, KEBELT—ZIZ5L
TERETRSTIORERITETHLERH B,

IOX ORI, KEHT -2 TS H
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F2l, ERBEROFIEASL LIz E0E
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S EVWO T 3BBEORESRATAILET, &V

B BEPEEEREOND LEZONS. ©
FUZDWTHE, HEBRECHDIMEZEND T
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3T, AFFMICTH, #oTEEL VD HE
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TSSO EFFHFTHD, 13LALDEART
FEERCHEY Lo TWB E N D ERE, T
TW%) ERLDHEIC, FIFOREBIIKEL,
FERIE, TOMFO—MTHHEBVZ LS.
LEERoT, MERZED-ELEOERLEE
RSN 2D, ZORRER, HAKE TR
WoTWIEDEEGE—DDRBEHRT L
T, SEIOWEELZISRTHZ L LAETHSS.

B4z, TR BB T, fEoEEE S L
T, T—F_X—RIBTDXFVNOEE R EZE
L ERRR AN TWA. Z0FEOREO
BRI T OISR REEREN LD TH S,

®EW, HOIREREELT -2 2 AVvi-E
L MHER TH 5. ik, BEIC, £ 1000
DO BARDOEZEHOFT —F 2H LTV A,
HEBOMENS, ERAITRITICNS. &

2T, KUBRART ALY X ADRFBEN
ns.
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