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Memorization of Melodies Using
Complex-valued Recurrent Neural Network

MaxkoTo KiNoucHIt and MASAFUMI HAGIWARAT

In this paper, we propose a music search system using a complex-valued recurrent neural
network. In the proposed system, melodies are treated as temporal sequences. In the conven-
tional associative memory models, melodies should be given at a time and they are treated
as static patterns. The proposed system can treat a number of melodies by some smaller net-
works. Such architecture has an advantage that the pattern matching process is not required.
The proposed system uses a part of the melodies as a key instead of the text information.
It is demonstrated that the proposed system can be applied for the noise reduction system.
The memorization ability of temporal sequences can be used for a lot of fields, e.g. control,
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information processing, thinking support systems, and so on.
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Table 1 7 melodies from Barték’s Mikrokosmos.

#1 | cde-fedrefgfedc-

#2 | cdedefg-fedcd-e-fgfedcd-efedc~—~

#3 | edcdcba-bcded-c-babcded-cbaba---

#4 | a—g-fefga---g-f-gfede---f-g-g-e-fga-g---feded——-

#5 | bcd-cde~dcdef-e-fed-e-dcbcd-c-—-

#6 | abc-d-cba---bcd-c-bab---cbaga-b-cdcba~g-abc~b-aga——-
#7 | gab-cba-babcd---cdc-bab-rabcb-a~g---
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Fig.4 Recall process.
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Table 2 Presented and recalled notes (Underline means incorrect recall).

presented recalled
MUSIC | efg-fedcd-e-fgfedcd-efedc---
(#2) cded | g0 | efg-fedcd-e-fgfedc-——f-g-f-g
MUSIC | cba-bcded-c-babcded-cbaba---
(#3) eded | pypan cba-bcded-c-bab---cbaga-b-cd
MUSIC | fefga---g-f-gfede-—-f-g-g-e-fga-g---feded---
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Table 3 Number of incorrect notes.

# incorrect outputs 0 1 2 3 4~
# melodies 24 34 14 4 3
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