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Classifying Polyphonic Melodies based on Probability Stochastic

Processes

Yukiteru YOSHIWARAT and Takao MIURAT

T Dept.of Elect.& Elect. Engr., HOSEI University 3-7-2, KajinoCho, Koganei, Tokyo, 184-8584 Japan
E-mail: 1{i05r3247,miurat}@k.hosei.ac.jp

Abstract In this investigation we propose a new and novel approach for classifying polyphonic melodies. Our
main idea comes from Probability Stochastic Processes using Markov models where the characteristic features of

polyphonic melodies are extracted from each bar. The similarity among harmonies can be considered by means of

the features. We show the effectiveness and the usefulness of the approach by some experimental results.
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Mozart Schubert Beethoven

Mozart vl | 7.497 x 10=% | 1.292 x 10=6 | 6.384 x 10~7
v2 4.895 x 107° | 3.066 x 106 | 2.140 x 10—6

v3 5.604 x 1075 | 2.910 x 1076 | 3.034 x 10~6

vd 2.257 x 1074 | 1.923 x 1076 | 9.237 x 10~7

v5 8.335x 107° | 1.898 x 1079 | 1.530 x 10—6

v6 1.827 x 10~% | 2.331x 1076 | 7.621x 107

V7 6.125 x 107% | 2970 x 10=6 | 9.249 x 10~7

v8 6.417x 107° | 1.782x 1075 | 1.057 x 10~6

v9 4.434x 107% | 1.229x 1075 | 9.714 x 10~7
v10 3.936 x 107° | 8.525 x 1076 | 1.003 x 10~6
vll 6.801 x 10~° | 9.203 x 1076 | 1.814 x 10=6
v12 2.415x 107°% | 8.412x 1076 | 1.069 x 10~6
Schubert v1 | 1.961 x 107° | 1.608 x 10~° | 1.155 x 10~5
v2 6.319x 106 | 3.563 x 1075 | 8.079 x 10~6

v3 1.548 x 1075 | 2.418 x 107°% | 2.429 x 106

vd 6.221 x 107°% | 1.854 x 1075 | 4.496 x 10~ 7

v5 3.212x 107° | 2.091 x 1075 | 2.068 x 10~6
Beethoven v1 | 5.943 x 1076 | 9.357 x 1076 | 6.138 x 10~°
v2 7.563 x 1076 | 1.380 x 10~5 | 6.987 x 10~6

v3 4.065 x 1075 | 1.003 x 1075 | 2.370 x 102

vd 5.372x 1075 | 2.674x 1076 | 7.352 x 10~6

v5 6.174 x 106 | 6.447 x 10~6 | 2.851 x 10~°

v6 2.026 x 106 | 1.878 x 1075 | 5.476 x 10~5
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Mozart Schubert Beethoven

Mozart vl | 2.516 x 10710 | 3.959 x 1014 | 4.648 x 10—1°
v2 9.985 x 1011 | 2.385 x 10~13 | 5.345 x 10~ 14

v3 2.036 x 10710 | 1.764 x 10713 | 9.124 x 1014

v4 4.047x 1079 | 3.852x 1014 | 4.682x 10~1°

v5 2.788 x 10710 | 6.669 x 1014 | 3.353 x 10~ 14

v6 2.163 x 1079 | 1.132x 10713 | 5,755 x 1015

V7 1.560 x 10~10 | 4.688 x 10—14 | 8.624 x 10~1°

v8 7.913x 1011 | 9.745 x 10~12 | 1.189 x 10—14

v9 1.153 x 10710 | 3767 x 10—12 | 1.054 x 1014
v10 1.231 x 10710 | 7.571 x 10~13 | 5.520 x 10~1°
vil 2.391 x 10710 | 2,059 x 1012 | 5.617 x 10~ 14
v12 2.121 x 10~M | 2,293 x 1012 | 7.002 x 10—
Schubert vl | 2.394 x 10712 | 1.285 x 10~ | 5.642 x 10~13
v2 3.857 x 10713 | 4.468 x 1011 | 2,513 x 10~12

v3 8.988 x 10~ | 1.010 x 10~ | 5,125 x 10—

v4 1.977 x 1011 | 2.134 x 10~ | 2,417 x 10~14

v5 6.763 x 10712 | 1.354 x 10~11 | 7.304 x 10~14
Beethoven v1 | 5.455 x 10~13 | 1.606 x 10~12 | 3.163 x 10—
v2 7.135 x 10713 | 4.240 x 10~12 | 1.785 x 1012

v3 5.780 x 10~11 | 2.013x 10~12 | 2.207 x 10~12

v4 3.143 x 10712 | 2.966 x 1013 | 5.968 x 10712

v5 8.236 x 10~ 13 | 1.124 x 10~12 | 2.356 x 10—11

v6 2.051 x 1013 | 1.486 x 1011 | 1.082 x 10~10
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ocooooo4000000000000000CCDOOO
goboooooboooooooboooooobooobooooooo

ood
()OOO0O0ODO | Mozart | Schubert | Beethoven | OO ooo
(3)400 12/12 2/5 3/6 17/23 | 73.90
(3)800 12/12 5/5 4/6 21/23 | 91.30
(4400 | 12712 | 0/5 2/6 | 14/23]60.90
(4) 800 12/12 0/5 2/6 14/23 | 60.9 O
(5) 400 12/12 0/5 0/6 12/23 | 52.2 0
(5)800 12/12 0/5 0/6 12/23 | 52.2 0
o7 OoOooooo
400 8400
Schubert v3 {CFB} {CEF} +{CEB}
Mozart | {DFB} {CFA} {DEB} {DGB} | +{DFB}{DAB}
ooo {CEF} {CEB} {CFB}
Schubert | {CEG} {CGA} {CEF} {DEF} oooo
oon {EFA} {EFB} {CDF} {CDG}

08 Oooooo




0000000000000000000000000000
00000000000000 40000 783000000
0000000000000000000000000000
00000000000
00000000000000000000000000
00000000000000000000000000
0 "Mozart” 00 000000000000000000
0000000000000000000000000
000000000000000{C:2D:2E2F:1,G:1} O
{C:1,D:1,E:2,F:2,G:2} 00000000 30000 {CDE}
0 {EFG} 00000000000000000000000
0500000000000000 {CDEFG} 000000
0000000000000000000000000000
0000000000000000000 "Mozart” 0000
0000000000000000000000000000
00000000000000 30000000000000
0oooooooo
000000000000000000000000000
0000000000 400000000000000000
0000000000000 EMOOO0000000000
0000 (2300 90000

EM loop
0 5 10 15 20 25
000 ‘ 30 87 91.3 | 91.3 | 91.3 | 91.3 | 91.3
(%) ‘ 50 | 78.3 | 91.3 | 91.3 | 87.0 | 87.0 | 87.0
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