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Drum Sound Identification for Real-World Music
Using Template Adaptation Method

Kazuyoshi Yoshii’ =~ Masataka Goto! ~ Hiroshi G. Okuno!

 Dept. of Intelligence Science and Technology, Graduate School of Infomatics, Kyoto University
! National Institute of Advanced Industrial Science and Technology (AIST)

Abstract This paper describes drum sound identification for real-world polyphonic musical audio signals. The
most critical problem with drum sound identification is that acoustic features of drum sounds vary with each mu-
sical piece, and thus we cannot prepare their precise templates in advance. To solve this problem, we propose
new template-adaptation and template-matching methods. The former method adapts a single base template model
prepared for each drum sound to the corresponding drum sound appeared in the target musical piece. The latter
method uses the distance measure that enables the adapted templates to be matched with the corresponding sounds
in a mixture of them and other instruments. Experimental results showed that the average accuracy of identifying

bass and snare drums in popular music is improved from around 68% to around 85% by the template adaptation.
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0 1 Experimental Results

music bass drum snare drum
number | method | recall rate precision rate F measure | recall rate precision rate F measure
No.6 base 89.0% (89/100) 46.4% (89/192) 0.61 95.0% (57/60) 36.8% (57/155) 0.53
“adapt | 61.0% (61/100) | 81.3% (61/75) | 0.70 | 96.7% (58/60) | 72.5% (58/80) |  0.83
No.11 base 96.2% (51/53) 57.3% (51/89) 0.72 83.1% (54/65) 45.0% (54/120) 0.58
“adapt | 96.2% (51/53) | 89.5% (51/57) | 093 | 73.8% (48/65) | ¢ 81.4% (48/59) | 077
No.30 base 97.3% (109/112) | 94.0% (109/116) 0.96 94.0% (63/67) 63.6% (63/99) 0.76
“adapt | 97.3% (109/112) | 100.0% (109/109) |  0.99 | 98.5% (66/67) | 94.2% (66/70) | 096
No.50 base 98.3% (59/60) 38.1% (59/155) 0.55 98.0% (101/103) | 80.1% (101/126) 0.88
“adapt | 86.7% (52/60) | 72.2% (52/72) | 0.79 | 99.0% (102/103) | 80.1% (101/126) |  0.89
No.52 base 97.6% (121/124) | 56.8% (121/213) 0.72 95.7% (67/70) 34.9% (67/192) 0.51
“adapt | 91.9% (114/124) | 72.6% (114/157) | 0.81 | 68.6% (48/70) | 90.6% (48/53) | 0.78
Average base 95.5% (429/449) | 56.1% (429/765) 0.71 93.7% (342/365) | 49.4% (342/692) 0.65
“adapt | 86.2% (387/449) | 82.3% (387/470) | 0.84 | 88.2% (322/365) | 83.0% (322/388) |  0.86
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