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A Computational Model for Melody Prediction

SATOKO MATSUO,"7 HARUHIRO KATAYOSE! and SEIJI INOKUCHIt

In musical activities, for example, listening to music, humans predict melodies to be going to
be played. Therefore, in order to construct musical systems using computers (analyzer, com-
poser systems, and so on), it is essential to predict melodies. Nevertheless, there are few which
have the mechanism of prediction. We construct a system that implements a computational
model to predict monophonic melodies in real-time. This system takes multiple viewpoints
and hierarchy of music into consideration, and estimates distances between pairs of melodic
sequences, based on the self-correlation method arranging them in 3-D space. Moreover, its
user can change parameters related to memory and pitch perception. So, our system is able
to inspect the introduced models to be effective in real-time. Consequently, it is a useful
visualization system in examining human mechanisms of musical recognition. Besides, the
function of melody prediction can be applied for algorithmic composition. Repetitive note
prediction produce melody sequences.
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Fig.1 Multiple viewpoints and hierarchy of music.
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Fig.2 Connotation of group caused by hierarchy of
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Fig.3 Conflict of grouping caused by multiple viewpoints
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Fig.4 Process of the prediction method for melodies.
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Table 1  Perception model of melodiousness.
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Table 2 Constituents of pitch perception model.
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Fig.5 The model for prediction of melodies.
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Fig.6 Examples of requiring normalization.
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Fig.7 Model of short-term memory.
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Fig.11 Display window for prediction.

Frediction Windov

012 001 (0000000 (b)00O

Fig.12 (a) Melody and (b) result for Experiment I.

(b) i Prediction Window

013 O00IL (a)0000000 (b)0D

Fig.13 (a) Melody and (b) result for Experiment II.

Allegro

PUREY S S\ P S

014 OO0 HoIvooooooo
Fig.14 Melody for Experiment III, IV.

@ |z Prosiction Window

) @ Frediction Window

015 0O0OIIIoo0o
Fig.15 Result of Experiment III.

@ I Prediction Window

o & Predi ction Window

(©) I Prediction Window

016 0OOIvOoOoo
Fig.16 Result of Experiment IV.

6.3 00INIDOO0OO0OO0O0OO0O0OODOOOO000O0

uboooooooboobooooboboobod 140
gooooodooobooooboobo 4000ooowy o
00000000000000 1500000 15(a)0
00000 240(b)000000 1200000000
goooooooooooboooobooboboooo
ooobooooooooDbbOOo 200000 12000



506 goooooooo

03 0OO0IvoooDooooooooooooDoo
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for Experiment IV.
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