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A User Modeling Method for Impression-based Music Retrieval

TADAHIKO KUMAMOTO'

‘We have developed a scheme for music retrieval that adapts to the user’s impressions of the
musical pieces. First, we conducted impression-estimation experiments in which 100 subjects
gave their impression of 80 musical pieces, and then, using a clustering method, we classi-
fied the 100 subjects into 20 groups based on the results. Next, we created a user model
for each group consisting of formulas for numerically expressing the impressions and a set
of vectors calculated using the formulas. We then developed a procedure for identifying the
most suitable model for an unidentified user. Testing of the models and procedure in an ex-
isting impression-based music-retrieval system demonstrated the effectiveness of the proposed
scheme.
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Table 1 Ten impression scales designed for impression-
based music retrieval.
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Fig.1 Standard deviation of data in each impression

scale of each musical piece.
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Fig.2 Process of clustering analysis.
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Table 2 Multiple regression equation for impression scale
No.1 in user model M.
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Table 3 Coefficients of determination adjusted for the de-
grees of freedom in multiple regression analysis for
creating 20 user models.

oooo ooo ooo ooo
0.785 0.866 0.607
0.802 0.869 0.698
0.680 0.791 0.592
0.679 0.780 0.550
0.689 0.772 0.595
0.764 0.847 0.649
0.665 0.742 0.541
0.675 0.794 0.608
0.748 0.851 0.569
0.699 0.846 0.580
0.719 0.869 0.541
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Table 4 Coefficients of determination adjusted for the de-
grees of freedom in multiple regression analysis for
creating 10 user models.
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0.793 0.867 0.596
0.797 0.920 0.681
0.672 0.743 0.609
0.676 0.729 0.609
0.709 0.789 0.613
0.779 0.856 0.676
0.675 0.735 0.603
0.666 0.733 0.619
0.773 0.850 0.640
0.698 0.791 0.606
0.724 0.920 0.596
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Table 5 Impression vectors generated from several
musical pieces using user model M;.
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(1.9 3.6 4.3 5.3 4.3 54 4.9 7.1 4.5 5.3)
g0ooooooooooooooo

(2.4 1.0 6.8 54 5.6 5.5 6.0 6.4 0.7 5.6)
oooooo

(3.8 43 5.0 2.4 5.7 5.1 5.1 1.6 4.6 2.0)
ooooooo

(4.8 54 59 49 7.6 51 53 5.7 56 4.6)
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(3.1 4.3 6.3 6.4 2.1 5.1 6.0 4.0 3.1 5.1)
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Table 6 Examples of impression words that can be

accepted by our system.
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Table 7 Retrieval accuracies in the first and second

retrieval using ten input sentences.

0ooo0O0 200000
oooo A L 3.38 3.73
ol00000000 o 1.28 1.24
N 106 92
0000 B L 3.39 4.02
0200000000 o 1.36 1.16
N 99 96
oooo C L 3.69 3.70
0ooooooooo o 1.09 1.10
N 97 97

000000 (2)00000000000000
0000000 1000000050000000
00000000000000000 300000
000000000000 100000000000
00 (1)000 (2)000000000000000
02000000000000 1000000000
00DO00000ve g0 70000000 700
00D 000000000 00000ON OD
000000000000 000000000000
0000000000000 00D000000000
00000000000 0000000000000
00000000D0000000200000000
00oo0oOooooon
000000000000 100000000000
000000000 3004000000000000
0000000000000000000000000
00000 BOODOOOOOOOO0OOO0ODOOOD
0002000000000000000000000
0000 BIOOOOOOOO0OOOODO 1%0000
0000000000z00%WOZ=346000 2
U000000000oOs% 00000000000
00000 ADZ=1.95800000 COZ = 0.07(0
0000000 BOOOODOOODOOOOOOOO
1000000000000000000000000
000000000000000000000000
000000 200000000000004.0000
00000000 A020MO0000000003.0
00 4000000000000 BO20MMO00
0000003.000000000000 CO20 M
00000000000000D0000000000
00000000 DO4000 4000000000
00000000D000000000 300 400 50

Y000 16400000 820000000 820000000
0000000000 600000000000
"0 ppooooo 17)000000000000000

B0 OgpDo ADDODOOD BOOOOO COOO0O0OOOOO0OO
0000000000000000000 5%0000000
000000000000000000000000000



Vol. 47 No. SIG 8(TOD 30)

16

£ 8
e
)I/6
# 4
2
0

156 9 13 17 21 25 29 33 37 41 45
IS EIE=
03 D00ooOoOoOooooooooooooD A
Fig.3 Change pattern “A” of fitness values in user

models.
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Fig.4 Change pattern “B” of fitness values in user

models.
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Fig.5 Change pattern “C” of fitness values in user

models.
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Fig.6 Change pattern “D” of fitness values in user

models.
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