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Error-Tolerant Music Information Retrieval Method Using
Query-by-Humming
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This paper describes a music information retrieval system which uses humming as the key for retrieval.
Humming is an easy way for the user to input a melody. However, there are several problems with
humming that degrade the retrieval of information. One problem is a human factor. Sometimes people do not
sing accurately, especially if they are inexperienced or unaccompanied. Another problem arises from signal
processing. Therefore, a music information retrieval method should be sufficiently robust to surmount various
humming errors and signal processing problems. A retrieval system has to extract pitch from the user's
humming. However, pitch extraction is not perfect. It often captures half or double pitches, even if the
extraction algorithms take the continuity of the pitch into account. Considering these problems, we propose
a system that takes multiple pitch candidates into account. In addition to the frequencies of the pitch
candidates. the confidence measures obtained from their powers are taken into consideration as well. We
also propose the use of an algorithm with three dimensions that is an extension of the conventional DP
algorithm, so that multipie pitch candidates can be treated. Moreover, in the proposed algorithm, DP paths
are changed dynamically te take deltaPitches and IOlratios of input and reference notes into account in
order to treat notes being split or unified. We carried out an evaluation experiment to compare the proposed
system with a conventional system. From the experiment. the proposed method gave better retrieval
performance than the conventional system.

Keywords: Humming, Music Information Retrieval, Continuous DP, Multiple Pitch Candidates. Melody
Representation
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Table 1. Evaluation of pitches extraction rates.
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