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Abstract This paper describes category-level recognition of unknown musical instruments (i.e., musical
‘instruments which are not contained in training data) based on an-acoustic-feature-based musical instrument
hierarchy. The problem of how the unknown musical instruments should be dealt with is essential in musical
instrument recognition. However, this problem has not been dealt with in previous studies. In this study, we
propose category-level recognition of the unknown musical instruments. First, we present a method for au-
tomatic acquisition of musical instrument hierarchy, and then, using this hierarchy, we conduct experiments
on recognizing the unknown musical instruments at category level. In addition, by introducing a process
determining whether musical instruments are known or unknown (i.e., whether the musical instruments are
contained in training data or not), we realize flexible musical recognition, that is, individual-instrument-level
recognition for known musical instruments and category-level recognition for unknown musical instruments.
Experimental results showed that around 77% of unknown musical instrument sounds, in average, were-
correctly recognized at category level.
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® 8 BAER-LRNEHRPOUE (RUEBDVV V277 aY) LHTLIERER RO BEHMES/RMERWHIINT S
RICHEAE* PCA(23) PCA(18) PCA+LDA(18) K ERRER

LEwiE| 50 40 30 25| 40 30 25| 40 30 25 IEfE (a) | R (b) | AER

PF| 92% 86% 79% 71%| 93% 84% 79%| 88% 82% 71% PF| 68.80% | 17.29%| 13.91%

CG| 94% 90% 83% 77%| 95% 89% 86% | 97% 92% 85% CG| 83.49% | 11.62%| 4.89%

UK| 86% 82% 68% 63%| 87% 81% 73%| 88% 82% 173% UK | 96.73% - 3.271%

BE AG| 91% 86% 80% T75%| 90% 83% 80%| 92% 86% 78% AG| 68.27% | 14.40%| 17.33%

VN| 91% 86% 73% 61%| 94% 85% 76%| 94% 84% 73% VN| 61.70% | 13.82% | 24.48%

VL| 95% 94% T79% T0%| 97% 95% 85%| 9% 93% 86% VL| 68.80% | 11.20%| 20.00%

VC| 96% 93%  89% 79%| 97% 93% 92%| 99% 94% 8% VC| 69.71% | 9.85% | 20.44%

il TR| 94% 87% ~70% 60%| 96% 89% 79%| 96% 92% 50% TR| 63.51% | 14.86% | 21.63%

TB| 92% 8% 75% 66%| 95% 89% 84%| 97% 91% 84% TB| 63.36% | 16.79% | 19.85%

SS| 96% 88% T73% 54%| 96% 85% 71%| 96% 94% 85% SS| 47.19% | 11.24% | 41.57%

AS| 88% 81% 58% 50%| 92% 86% T6%| 88% 80% T1% AS| 40.00% | 16.67% | 43.33%

E TS| 80% 62% 46% 34%| 80% 78% T0%| 88% T0% 58% TS| 29.81% | 25.96% | 44.23%

BS| 8% 73% 63% 51%| 92% 7% 69%| 88% 7% 82% BS| 49.11% | 19.64%| 31.25%

OB| 87% 75% . 65% 54%| 87% 79% 71%| 98% 85% 61% OB| 47.56% | 19.51%| 32.93%

FG| 85% 78% .68% 64%| 87% 78% 74%| 89% T78% 67% FG| 56.16% | 16.44% | 27.40%

& CL| 92% 7% 67% 52%| 90% 85% 80%| 98% 90% 76% CL| 90.98% e 9.02%

PC| 90% 82% 67% 55%| 92% 83% T77%| 82% 73% 35% PC| 66.06% | 17.43%| 16.51%

FL| 88% 71% 47% 37%| 96% 80% 50%|100% 88% 40% FL| 45.45% | 19.48% | 35.07%

RC| 91% 81% 69% 53%| 94% 81% 72%| 95% 90% 59% RC| 88.88% 11.12%

¥l 91% 85% 74% 65% | 93% 86% T9%| 94% 86% T72% T 66.62% | 13. 16% 20.22%

| ElecPf A| 36% 44% 64% 7T6%| 32% 36% 36%| 24% 44% 48% ElecPf A| — 44.00% | 56.00%

| ElecPfB| 52% 84% 88% 92%| 36& 52% 55%| 36% 60% T76% ElecPfB| — 76.00% | 24.00%

H11 SynStr A|100% 100% 100% 100% |100% 100% 100% | 56% 88% 92% SynStr A| — 88.00% | 12.00%

# 1| SynStr B |100% 100% 100% 100% |100% 100% 100% | 40% 60% 100% SynStr B —  |100.00% | 0.00%

2 |SynBrs Al 76% 80% 88% 92%| 72% 84% 88%| 72% 80% 84% SynBrs A| — 60.00% | 40.00%

SynBrs B|100% 100% 100% 100% |100% 100% 100%| 76% 96% 100% SynBrs B| — 96.00%| 4.00%

FH] 1% 8% 90% 93%| 73% 79% 81%| 51% 71% 83% EH — 77.33% | 22.67%

* [RTCEM] MO PCA BERFOMOATRIEEM, PCA+LDA WEHGHHCTRIL M (a) | 8BV NV TER.

EMEL 728, BWBPHANSHTELRTEEMRL A L 2/RT. PCA, PCA+LDA OHD
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