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[Abstract]

Speech signal analysis is important in a real-time edge computing environment. In conventional cloud-based systems, voice
processing faces data transmission and processing delay problems. Edge Impulse is an open-source machine learning and signal
processing platform in a low-power embedded environment. Moreover, it offers excellent data security and privacy protection by
processing voice locally. In this study, speech data was collected using edge impulse, and performance was analyzed by
performing speech feature extraction and classification after applying signal processing and machine learning. Different dimension
reduction technique was applied to the data set; MFE and MFCC were applied for speech processing. Each parameter value and
characteristic were checked, and the optimal model was selected using an EON tuner. In model testing, the accuracy of MFE was
86.82%, and the delay time of MFCC was 26 ms. Thus, selecting an optimal model for development was possible by checking
each model’s performance during speech feature extraction.
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Table 1. MFE parameters values

Mel-filterbank energy features

Frame length 0.05
Frame stride 0.01
Filter number 41
FFT length 512
Normalization window size 151
Low frequency 80
High frequency 0
Normalization noise floor(dB) -100
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Table 2. MFCC parameter values

Mel Frequency Cepstral Coeffients

Number of coefficients 13
Frame length 0.025
Frame stride 0.02
Filter number 32
FFT length 512
Normalization window size 151
Low frequency 80
High frequency 0
Pre—emphasis coefficient 0.98
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Fig. 9. DSP result(MFCC, Processing block)
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Table 3. Neural network settings(MFE)
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Profile int8 model check

Neural network architecture
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Dropout (rate 0.25)

‘ Dropout (rate 0.25)
‘ Flatten |ayer

Add an extra layer

Output layer (6 classes)
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Fig. 11. Neural network architecture(MFE)
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Fig. 17. Model testing results(MFE)
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Table 5. Comparison after applying EON tuner(MFCC,
Accuacy, Latency)

Accuracy 91% Latency 115.08ms
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