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Query-by-humming system is a system that allows users to conveniently search for the
music by just humming or singing some parts of the music. The most promising method for the
query-by-humming system, Scaled and Warped Matching or SWM, which is a combination of
Uniform Scaling and Dynamic Time Warping, still cannot accurately search for the music from very
large databases, although SWM appears to deal with almost all users’ variations properly such as
singing or humming in faster, slower or inconsistence tempos. The rationale behind this inaccuracy
is its failure to realize the importanCe of normalization in SWM. Thus, to achieve accurate music
search by humming, this research proposes Uniform Scaling and Dynamic Time Warping- under
normalization transformation, including its lower bounding function in order to efficiently search for
the music. Moreover, this research also applies an efficient search algorithm to the proposed
method so as to speed up the calculation. Finally, according to the experiments in this research,
which use 100 sung queries collected from 15 subjects of both genders under 1,000 songs, the
accuracy of the proposed method is 77 percent with an average searching time below 10 seconds,

giving significant improvement over all rival methods, including SWM.





