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A study on the waveform-based end-to-end deep convolutional
neural network for weakly supervised sound event detection
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ABSTRACT: In this paper, the deep convolutional neural network for sound event detection is studied.
Especially, the end-to-end neural network, which generates the detection results from the input audio waveform,
is studied for weakly supervised problem that includes weakly-labeled and unlabeled dataset. The proposed
system is based on the network structure that consists of deeply-stacked 1-dimensional convolutional neural
networks, and enhanced by the skip connection and gating mechanism. Additionally, the proposed system is
enhanced by the sound event detection and post processings, and the training step using the mean-teacher model
is added to deal with the weakly supervised data. The proposed system was evaluated by the Detection and
Classification of Acoustic Scenes and Events (DCASE) 2019 Task 4 dataset, and the result shows that the proposed
system has Fi-scores of 54 % (segment-based) and 32 % (event-based).
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Fig. 1. A block diagram of the proposed system.
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Fig. 3. Specifications for network modules. Fig. 4. A structure for sound activity detection.
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Table 1. Class-wise threshold values.

Speech Dog Cat Alarm bell
0.65 0.55 0.5 0.6
Dishes Frying Blender  |Running water
0.5 0.7 0.65 0.6
Vacuum  |Electric shaver
0.7 0.7
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Table 2. Simulation results of the element network,
ensemble of 4 element networks and applying the
SAD thresholding, and the improved network by
training the unlabeled data with mean-teacher model.

Event-based
(Fy-score)

Segment-based
(Fy-score)

Element network

with 0.2 s frames 49.8 17.7

Ensembled network
w/ SAD thresholding
Applying the
mean-teacher model

524 30.7

54.3 31.8
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Table 3. Performance comparisons of the various
post processings (DCASE 2019 Dev. / DCASE 2018
Eval.).

Segment-based Event-based
(F-score) (F-score)
Shared high threshold
w/o the gap/duration 48.5/46.4 26.9/24.7
compensation
Shared high threshold
w/ the gap/duration 50.0/46.3 29.5/27.6
compensation
Separate high threshold
w/o the gap/duration 54.3/52.1 28.9/27.0
compensation
Separate high threshold
w/ the gap/duration 54.3/52.1 31.8/30.2
compensation
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