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Overlapping Sound Event Detection Using NMF with K-SVD Based
Dictionary Learning
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ABSTRACT: Non-Negative Matrix Factorization (NMF) is a method for updating dictionary and gain in
alternating manner. Due to ease of implementation and intuitive interpretation, NMF is widely used to detect and
separate overlapping sound events. However, NMF that utilizes non-negativity constraints generates parts-based
representation and this distinct property leads to a dictionary containing fragmented acoustic events. As a result,
the presence of shared basis results in performance degradation in both separation and detection tasks of overlapping
sound events. In this paper, we propose a new method that utilizes K-Singular Value Decomposition (K-SVD)
based dictionary to address and mitigate the part-based representation issue during the dictionary learning step.
Subsequently, we calculate the gain using NMF in sound event detection step. We evaluate and confirm that
overlapping sound event detection performance of the proposed method is better than the conventional method
that utilizes NMF based dictionary.
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Table 1. Sixteen classes of acoustic event.

alert clear throat cough door slam
drawer keyboard keys knock
laughter mouse page turn pen drop
phone printer speech switch
Eventn
Event n-1

Ak g

. Event 1

Ll i -
LAt o A

Threshold

Fig. 2. Final decision scheme.
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Table 2. Comparison of performance.

F-Score Precision Recall

SNR-6 | 23.6833 25.1246 22.3985
NMF SNRO | 22.3322 22.8916 21.7995
SNR6 | 20.5484 21.2329 19.9066

SNR-6 | 24.5264 26.8274 22.5888
K-Means | SNRO | 23.1083 24.0680 22.2222
SNR6 | 21.2363 21.5228 20.9574

SNR-6 | 27.8473 26.2655 29.6320
K-SVD | SNRO | 24.1955 23.8824 24.5169
SNR6 | 22.6066 23.1098 22.1249
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Fig. 3. Basis vector obtained by dictionary learning
methods.
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