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Music Database Retrieval System with Sensitivity Words
Using Music Sensitivity Space

TAKESHI IKEZOE,! YOSHINOBU KAJIKAWAt and YASUO NOMURA'

In this paper, we propose a music retrieval system with KANSEI words. In the proposed
system, retrieval space in which tunes are mapped is generated by semantic differential meth-
ods and factor analyses. When a new tune is registered, the tune is mapped in the retrieval
space by an automatic indexing system using genetic algorithms and neural networks. In case
of retrieval, arbitrary levels of 8 pairs of KANSEI words are input into a neural network, the
neural network outputs the corresponding coordinate value in the retrieval space. Then the
proposed retrieval systems show a user some candidate tunes in near order of distance from
the output value. The subjectivity evaluation experiments to the proposed system demon-
strate the good result that 95% of subject was satisfied about the retrieval system and 59%

Dec. 2001

of subject was satisfied about the automatic indexing system.
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Fig.1 Outline of proposed system.
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Fig.2 Organizatoin of retrieval system part.
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Table 1 Term of experiment.
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Table 2 Presentation tune.
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Fig.3 Music sensitivity space coordinate value.
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Table 3 Prediction precision of retrieval system part.

Q80908 ' qgpo | nooooo
ooooo 0.954 1.54 x 1072
5 0.983 6.16 x 1073

5-5 0.989 3.96 x 10~°

7 0.989 4.31 x 1073

7-5 0.991 3.12x 1073

7-7 0.990 3.66 x 10~°

10 0.991 3.46 x 1073

10-5 0.992 2.98 x 1073
BP-NN | 10-10 0.994 2.42 x 1073
15 0.989 3.99 x 10~3

15-5 0.991 3.41 x 1073

15-10 0.992 2.81 x 107°

15-15 0.993 2.88 x 10°3

20 0.988 4.53 x 1073

20-10 0.991 3.21 x 107°

20-20 0.991 3.37 x 1073
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Table 4 Retrieval precision of retrieval system part.

0100 Ooz200

000|000 [%]|000|000 [%)

ooooo 17/25 68 22/25 88
5 25/25 100 - -

5-5 25/25 100
7 25/25 100 - -

7-5 25/25 100 - -

7-7 25/25 100 - -

10 25/25 100 - -

BP 10-5 25/25 100 - -

-NN 10-10 25/25 100 - -
15 24/25 96 25/25 100
15-5 25/25 100 - -

15-10 25/25 100 - -

15-15 25/25 100 - -

20 24/25 96 25/25 100

20-10 25/25 100 - -

20-20 25/25 100 - -

gooboooooooooboboooboboonoooo
gobooboooooobooboobbooooobon
goooobooooooooooooooooboboo
gobooboooooobooooo400000
gooooil1oooooooooboooooboooon
goooooooooboobooobooooooooo

ooooooooobOooooooboooooooo

ooooooOoOo »obooooo400000000
OO0 BP-NNOOOOOOODOOOOOOODOODO
gboobooooooooobooooobooboooboo 100
0 96%00 2000 100%000000000000
oboooboobooobooboobooooobooooon

goooooooooOooooooOoOOoOoobooboOoOooooooo 3205

oobooO0O0o0oO0oDOO00000o0oo00 50000
oooOoooOoooOoooooUoOooooooooo
O0o0ooOoooOooOooOoOooOooo 20 BP-NN
O0000o00o0ooo00OoO0O0oOooooooo 40
00oo0ooOoooOoooUoooooooooooo
00000o000ooo0o0oo00ooooooooo
00000o0o00oo0oUOooooooooooooo
oo0ooooooboooooo
ooo00o0ooo0oO00o0ooooooooooo
0oo0ooO0ooo0ooooooo0o1oooo00o0o
ooooo 0% o0oooooooooouoo
O00o0o0o0ooooooooooooo 1000
100%0 000000000 BP-NNOUOOO 150
20000000000 41000 EscovadoO0O 36 O
00 Pastime Rag No.1J 59 O OO The Aeroplane
0 21000 The ThundererOO OO OO OOOCOO
0030000000 00O00OOoOo000ooon
o00oo0oo0Ooooooooooooooooo
oooooooooooooo0ooooooooo
0000000o000oo0ooooooooooono
O0o0o0ooo0oooooooooooooooo
oo0ooo0oOoooooOoOoooooOooooooo
000o000o0oooo0o0ooooooooooo
Oo000o0o0oooo0oooooOoooooooooo
O00ooOoooOoooU0oooooooooooo
000o0oo0o0oooo0oooU0UoooUoooooo
oooo0o0ooOooOoOo0ooOoOoUboOoDooooo
oooooooo
goooooooooooooooooooooo
oooooU0OoOooOoooOoooooooooooo
0o0o0ooooooooooooooooooo
O000oo0oooooooooooooooooo
00040000000000000D0000OO
00oooooooUoOOoUooooooooooo
0004000000000000O00O0O00DOOO
00o0o0oooooooooooi1000oooo
00000000o00o0oooooooooooooo
040000000000000 100000000
oooOooo0100000000000000000
O0000o0oo0ooooU0ooooooooooo
Os000000000000000000C0O0CO
O0o0ooooooooooooOooooooooo
ooooOoOoO0O000O0 5000000000000
0ooooOoOooooooooOoooooooooo
ooo0oooO0oU00o0o0OoUOoUDUooOoooooO
0000000o0o0Uooooooooooooo



3206 goooooooo

o ‘?@gﬂ'“’ -
B ———F me P4
ptly ——— — Bhaply 3
®E —h—— FRE [ 3
mos — ) WL P 3
E:R Tfkﬁff 231 F_—ﬂ
BAEE ——— (2ot 3
iy V/—/—— EBL I_S—ﬂ

T S 5 T

BWEH: 37.mid

| vz | w7 |

04 0O0OOOOO
Fig.4 The retrieval system part.
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Table 5 Subjective evaluation result of retrieval system
part.

oooo oooo
ooo [ oo |oo | oo 00 |oo | oo

O] [ % | oo O] [ [%] | OO
5 |66/200[33.0|0 (0.5)| 6/20 | 30 [ O (5.0)
4 | 81/200|40.5 | 0 (0.5) | 13/20 | 65 | O (0.5)
3 |27/200|13.5| 0 (0.5) | 1/20 | 5 | O (2.5)
2 | 24/200 | 12.0 | O (0.5) | 0/20 | 0 |O (1.0)
1 2/200 | 1.0 | O (0.5) | 0/20 | 0 | O (1.0)
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Fig.5 Organization of automatic indexing system part.
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Fig.6 Selection of music feature parameters using the
GA.
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Table 6 Music feature parameters.
oooo oo
Ave(S)-Pitch* 00000000 (0O00)
Ave(S)-Velocity* 0ooooooo (ooo)
Ave(S)-Duration 0ooooooo (ooo)
Rest goooooooooooo
Ave(S)-Density 0ooooo (ooo)
Differential gooooooooobooo
Register ooboooooooooo
Diatonic** 0ooooo
Ave(S)-Rhythm** ooooooo (ooo)
Key** oooo
Meter** 0oooo
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Fig.8 Searching properties of the GA.
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Table 7 Music feature parameters selected by the GA.

oot gooboooooo

Ave-Duration X Ave-Rhythm
Ave-Velocity (0 ) x High-Number(O )
0 100 |Ave-Duration(O)xHigh-Number(O)
Register 000

0o 2000

Ave-Density 000

(

Ave-Density x Harmony [
0 200 |Ave-Duration 00O [—1.18]

(

Ave-Velocity x S-Duration 1.15]
00 2100
S-Density x Cadence (O ) 1.09]

0 300 |KeyxAve-Rhythm
S-Pitch(0 ) x Resister
0o0 2100
Ave-PitchxKey(O) [
Rest(0 ) xKey [ 1.12]
[
[

[
Ave-Duration x Tempo [—0.92]

[

[

0400 |Rest(0)000

S-Pitch(0 ) x Ave-Rhythm (0O )
0o 2100

Keyx Ave-Rhythm(O)

Key O OO

0500 |Ave-Rhythm 000
Ave-Velocity x Key (O )

00 2100

08 DOODOOOOOOOOOOOOOOOO
Table 8 Prediction precision of automatic indexing

system part.

O
go0oooon
] oooo oooooo oooooo

00000 | 09247 |3.193 x 1072 | 0.2622(38 0 0)
BP-NN | 0.9887 |4.026 x 1072 | 0.1298(69 0 0)

09 OO0O0O0ODOOOOOOOOODOoooo
Table 9 Retrieval precision of automatic indexing system
part.

0100 0200

000|000 [%]|000|000 (%)
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