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An Automatic Time-normalization Technique for Music Data
for a Query-by-Humming System

NAoOkKO KoOSUGI,t YASUSHI SAKURAITT and MASASHI MORIMOTO

This paper proposes an automatic time-normalization technique for music data for a query-
by-humming system. Query-by-humming is a kind of content-based music retrieval method
that accepts as queries hummed tunes whose parts, lengths, tempos, and keys are not known
a priori. Music is time-series data that allows time-scaling and tone-shifting. For efficient sub-
sequence matching with such music data and input data whose scale and length are unknown
priori, either changing both of them into a form that is independent from time-scaling or us-
ing a matching method that is independent from time-scaling is necessary. In this paper, we
propose a method to time-normalize music data based on the most frequently appearing du-
ration of utterances and tones within each piece of music or a part of it as a method to change
data into a form that is independent from time-scaling. In addition, the time-normalization
technique for music data proposed in this paper is implemented in a query-by-humming sys-
tem “SoundCompass” that we are doing research and development work on, and quantitative
evaluations confirmed that this technique is an effective time-normalization method for music
data.
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Table 1  Sets of hummed tunes.
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Fig.13 Voice signal waves sung with “ta.”
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