A da Ma P A Drum Sound Recognizer based on
Adaptation and Matching of Spectrogram Templates
Kazuyoshi Yoshii' Masataka Goto? Hiroshi G. Okuno'
1Kyoto University National Institute of Advanced Industrial Science and Technology (AIST)

Objective: to detect onset times of the bass drums, snare drums, and hi-hat cymbals
in polyphonic audio sighals sampled from musical pieces of many genres.

dverview

- Template-based drum sound recognition systhem: AdaMast comprises successive
template-adaptation and template-matching stages, using drum-sound spectrograms as templates.

- Winner of Audio Drum Detection Contest in MIREX2005: The results of experiments using real-world musical pieces
are 72.8%, 70.2%, and 57.4% in recognizing the bass drums, snare drums, and hi-hat cymbals, respectively.

JLroblems
- Individual Difference Problem: - Sound Mixture Problem:
Acoustic features of drum sounds have the large variation Acoustic features are distorted by the overlapping
and the appropriate templates are unknown in advance. of other instrument sounds.
Approach
- The template-adaptation stage - The template-matching stage
tries to obtain a semi-pure drum-sound spectrogram tries to detect all the onset times by using a distance measure
by estimating the common (major) structure of some which was designed to be robust to the spectral overlapping
sound-mixture spectrograms including the drum sound. of other instrument sounds.
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- 30-[s] fragments in C. Dittmar (CD) and K. Tanghe (KT) collections
and entire songs in M. Goto (MG) collection (from RWC-MDB-P-2001) .

- Live and sequenced music of many genres.

P.: spectrogram segment extracted from the i-th onset-candidate time
Tq: intermediate template after the g-th adaptive iteration
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- Selecting spectrogram segments with high reliabilities. Future Work
- Dealing with musical pieces which do not include all the drum types.
Template Updating - A criterion for evaluating the correctness of the adaptation.
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