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Abstract

In this paper, we used derivative features for sound event detection based on deep neural networks. We extracted
log-mel-filterbank value for each frame of the audio signal by frequency analysis and its 1% and 2™ derivative features
were extracted for the use by exploiting the correlation between the frames. CRNN which is recently most popular in
audio event detection was used as the baseline detector and 64 dimensional log-mel-filterbank outputs and their 1% and
2" derivatives were constructed as independent input feature maps. Global average pooling layer is added at the output
of the CRNN to make use of weak and un-label audio data as well as strong label data in the training, In the various
training environment, we could observe consistent performance improvement by using the derivative features. From the
experimental results using DCASE Challenge 2018/2018 audio data, we could obtain maximally 16.9% relative
improvement in F-score.
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Fig. 1. Feature extraction process of audio signal
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Fig. 2. Construction of input feature map of CRNN
including 1% and 2" derivative features
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Table 1. Contents of the training data

Label type Weak label | Strong label | Un-label
No. of clips 1578 2045 14412
Label properties | Clip-level | Frame-level None
Clip length 10 sec.
Speech, Dog, Cat, Alarm bell ring, Dishes,
Classes(10) Frying, Blender, Running water, Vaccum
cleaner, Electric shaver toothbrush
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Table 2. Contents of the test data

DCASE 2018 test | DCASE 2019 test
No. of clips 288 1168
Label properties Frame-level
Clip length 10 sec.
Classes(10) Same as training data
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Table 3. Experimental results of CRNN using derivative
features (DCASE 2018 test set)

DCASE 2018 test set
1 Channel 3 Channel

F-score(%) | ER | F-score(%) | ER
[Weak label
+ Un-label] 12.79 1.44 14.48 142
[Weak label+
Un-label+ 1757 242 18.85 2.4
Strong label]
Strong label 14.99 241 16.62 251
Weak labelt | yoos | o | 1783 | 237
Strong label]
Average 15.15 217 16.95 2.18
Relative - - | e | 05%
improvement
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Table 4. Experimental results of CBNN using derivative
features(DCASE 2019 test set)

DCASE 2019 test set
1 Channel 3 Channel

F-score(%) | ER | F-score(%) | ER
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Table 5. Experimental results of CBNN using derivative
features(Strong label training data)

Strong label training set
1 Channel 3 Channel

F-score(%) | ER | F-score(%) | ER
[Weak label
+ Un-label 205 1.75 1.65 1.74
[Weak label+
Un-label+ 6347 0.74 64.09 0.73
Strong label]
Strong label 60.30 0.82 59.69 0.84
Weak labele |5 15 | 0gy | w8 | 076
Strong label]
Average 46.74 1.03 47.03 1.02
Relative - - 06%  |09%
improvement
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