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ABSTRACT: In this paper, to improve the classification accuracy of bird and amphibian acoustic sound, we
utilize GLU (Gated Linear Unit) and Self-attention that encourages the network to extract important features from
data and discriminate relevant important frames from all the input sequences for further performance
improvement. To utilize acoustic data, we convert 1-D acoustic data to a log-Mel spectrogram. Subsequently,
undesirable component such as background noise in the log-Mel spectrogram is reduced by GLU. Then, we
employ the proposed temporal self-attention to improve classification accuracy. The data consist of 6-species of
birds, 8-species of amphibians including endangered species in the natural environment. As a result, our proposed
method is shown to achieve an accuracy of 91 % with bird data and 93 % with amphibian data. Overall, an
improvement of about 6 % ~ 7 % accuracy in performance is achieved compared to the existing algorithms.
Keywords: Audio event classification, Convolution Neural Network (CNN), Self-attention, Gated Linear Unit
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(a) Input data before apply GLU

(b) GLU feature map of input data

(c) Output data after GLU layer

Fig. 1. (Color available online) Diagram when GLU is applied to data,
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Fig. 2. (Color available online) Diagram of a GLU-
block.
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Fig. 3. (Color available online) Diagram of the pro—
posed self—attention block,
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(a) Input data before apply self—
attention

(b) Self—attention of input data

(c) Output data after self—attention
layer

Fig. 4. (Color available online) Diagram when Self—attention is applied to data.
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Fig. 5. (Color available online) Diagram of the proposed method.
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Table 1, List of amphibian and bird classes and the
number of train set, validation set and test set.

A= 5 AMEZ £ = 22050 Hz, Y8 Afo] 2=
36.3 ms, hop size+=9 ms, FFT 7]+ 2048, Mel-filter+=
807 = DAl =7]7} 111 x 8021 log-Mel spectrogram
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Species Train | Valid | Test | Total
pelophylax chosenicus 372 102 104 578 Table 2. Detail parameters of proposed model.
kaloula borealis 1199 479 499 | 2177 Layer #kemel or | Output size
bombina orientalis 2104 | 1277 567 | 3948 {kernel size, max pooling size} | # dimension |(# TxF xC)
rana dybowskii 754 530 231 | 1515 Input of Log-mel spectrogram - 111 x80x% 1
hyla suweonensis 1348 | 1447 696 | 3491 1st GLU-block {3x3, 2x2} 16 55x40x% 16
glandirana rugosa 493 415 161 | 1069 2nd GLU-block {3x3, 2x2} 32 27 x20 %32
pelophylax nigromaculatus| 934 | 959 770 | 2663 3rd GLU-block {3x3, 2x2} 64 13 x 10 x 64
hyla japonica 1264 304 2541 1822 4th GLU-block {3x3, 2x2} 128 6x5x128
terpsiphone atrocaudata 174 151 155 480 Reshape - 6 x 640
zosterops japonicus 290 79 64 433 q:1x128
falco peregrinus 216 109 90 415 Self-attention | V:6x 128 128 128
pitta nympha 559 406 250 | 1215 K:6x128
zoothera dauma 599 249 315| 1163 FNN, ReLU 64 64
columba janthina 117 61 57 235 FNN, ReLU 32 32
Total 10423 | 6568 | 4213 | 21204 FNN # classes # classes
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Table 3. Experiment results of bird sound according to each architecture,
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Q] AlexNet A=<
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fr
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Architecture terpsiphone .zoster.ops falcp pitta zoothera golun}ba Ave. Acc Fl-score
atrocaudata | japonicus | peregrinus nympha dauma janthina
AlexNet 74 % 50 % 30% 93 % 100 % 98 % 84 % 73 %
Baseline 87 % 89 % 32% 92 % 100 % 83 % 87 % 82 %
4GLU-3FNN 94 % 88 % 32% 96 % 100 % 84 % 89 % 84 %
Proposed Method 99 % 92 % 60 % 97 % 100 % 56 % 91 % 87 %
Table 4. Experiment results of amphibian sound according to each architecture,
pelophylax| kaloula | bombina rana hyla glandirana pelophylax hyla
Architecture . . . . .. | suweonen nigro- | . . Avg. Acc | Fl-score
chosenicus| borealis | orientalis | dybowskii . rugosa japonica
sis maculatus
AlexNet 38% 100 % 69 % 38% 100 % 71 % 98 % 100 % 87 % 75 %
Baseline 49 % 100 % 88 % 49 % 99 % 61 % 99 % 100 % 90 % 80 %
4GLU-3FNN 71 % 100 % 67 % 46 % 93 % 100 % 100 % 100 % 88 % 81 %
Proposed Method| 66 % 99 % 84 % 51% 100 % 97 % 99 % 100 % 93 % 85%
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Table 5. Experiment results of bird sound with noise signal according to each architecture.

Architecture terpsiphone .zosterlops falc.o pitta zoothera (.:olurr.lba Aveg, Acc Fl-score
atrocaudata | japonicus | peregrinus nympha dauma janthina
AlexNet 85 % 3% 49 % 84 % 98 % 19% 78 % 67 %
Baseline 97 % 75 % 40 % 86 % 99 % 14 % 80 % 70 %
4GLU-3FNN 98 % 86 % 53% 89 % 100 % 14 % 83 % 74 %
Proposed Method 95 % 89 % 69 % 91 % 100 % 14 % 85 % 76 %
Table 6. Experiment results of amphibian sound with noise signal according to each architecture,
lophylax| kaloula | bombina rana hyla landirana|P° lophylax hyla
Architecture  [PS P . . . .| suweon- |© nigro- | . V' Avg. Acc | Fl-score
chosenicus| borealis | orientalis | dybowskii . rugosa Jjaponica
ensis maculatus
AlexNet 33 % 95 % 87 % 44 % 100 % 45 % 96 % 100 % 87 % 75 %
Baseline 36 % 91 % 64 % 50 % 100 % 91 % 95 % 100 % 85% 76 %
4GLU-3FNN 94 % 98 % 91 % 64 % 100 % 28 % 99 % 100 % 92 % 82 %
Proposed Method | 84 % 99 % 89 % 56 % 100 % 48 % 98 % 100 % 92 % 83 %
o] 11, OFAF2] Ho A8 9} Fl-score= Z}2} 87 %, ZtAle]| 2
75 %= Aokt A atel Zol A 2Ro] Wit HekE o)
Flsco, PR B 2=t Flscoredh M8 1w Anpie s 4910 2 SReAe ]
= U] 5ol AlkRt LR 4] T o5 F %919] AT E A0 AYPS
3l Akt 27t ol A S T o} &1 5-5] 91451 TH2017000210001).
Uth= Ao =g 4= ok
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