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[, Background
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lll, Design and Development

1. Development Environment
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Table 1. Development Environment of Sound Recognition
Model

Env 1 ! upgrade38 Env 2 ! tf_gpu_38

Python 3.8.16 | Python 3.8.16
Numpy 1.24.3 | Numpy 1.19.5
Pandas 2.0.2 tensorflow—gpu 2.4.0
Sounddevice 0.4.6 scikit—learn 1.2.2
librosa 0.10.0 | matplotlib 3.6.0
matplotlib 3.7 .1 spicy 1.10.1

2, Data Pre-processing

CNN zoilx] Input ShapeE L-gslAl REE7] <13) 184,9317H<]
Ho[ElE 23 Alo]= Stride™ 1.63= Frame ProcessingS 225}
FI, 2] dio[H ol 548 553171 218] Mel-Spectrogram©.
2 wgsEgict B, 363714]e] SR dlo[HES 4

e %
w19]2 QAEIE Y Under -samplingyS 5151 815

Al 22




=27 H31H 25 (2023, 7)

I
g

PNt Relglal Hols B EAlE sk

it baal sl 1

Fig. 1. Dataset distribution: the original(left), after undersampling(right)

3. Model Structure

Hele Zlo au) el 28 Aolell 271 IES FIRRe =M,
IHAE 24 ZAE dfelal v 2 vESTNE A5
A8 4= 9= ResNet layer-50[1] EES- A1831] 852 7188519
=g

4, Learning results
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Fig. 2. Training results: Accuracy(left) and Loss(right)

5, Model quantization
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Table 2. Comparison of artificial intelligence model
performance
Mgdel Name Quantized| Size |Inference Time(s)|F1-Score
(File format)
Original Model
(HDF5) X 285.34MB 1.1509 0.890
Basic Model
(TFLite) X 94.75MB 0.5975 0.890
Int quantized
(TFLite) 0 24 59MB 0.6287 0.2831
Full int
quantized 0 24 .59MB 0.6303 0.0001
(TFLite)
Float16
quantized 0 47.42MB 0.5851 0.8902
(TFLite)
Dynamic Range
quantized 0 24.40MB 0.6308 0.8499
(TFLite)
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|V, Conclusion
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