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Speech Recognition Model Based on CNN using Spectrogram
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ABSTRACT

In this paper, we propose a new CNN model to improve the recognition performance of command voice signals. This
method obtains a spectrogram image after performing a short-time Fourier transform (STFT) of the input signal and
improves command recognition performance through supervised learning using a CNN model. After Fourier transforming
the input signal for each short-time section, a spectrogram image is obtained and multi-classification learning is
performed using a CNN deep learning model. This effectively classifies commands by converting the time domain voice
signal to the frequency domain to express the characteristics well and performing deep learning training using the
spectrogram image for the conversion parameters. To verify the performance of the speech recognition system proposed in
this study, a simulation program using Tensorflow and Keras libraries was created and a simulation experiment was
performed. As a result of the experiment, it was confirmed that an accuracy of 925% could be obtained using the
proposed deep learning algorithm.
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Specifications Values
Sampling frequency 16 kHz
Data resolution 16 hit
Transform window Hamming
Window length 192
Window overlap %
Number of CNN layer | 4 layers
Optimization algorithm | Adam
Number of epoch 100
Command length 1 sec
Number of commands | > 10
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