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Abstract

Speech emotions recognition due to its various applications has been considered by many researchers
in recent years. With the extension of deep neural network training methods and their widespread
usage in various applications. In this paper, the application of convolutional and transformer networks
in a new combination in the recognition of speech emotions has been investigated, which is easier to
implement than existing methods and has a good performance. For this purpose, basic convolutional
neural networks and transformers are introduced and then based on them a new model resulting from
the combination of convolutional networks and transformers is presented in which the output of the
basic convolutional network is the input of the basic transformer network. The results show that the
use of transformer neural networks in recognizing some emotional categories performs better than the
convolutional neural network-based method. This paper also shows that the use of simple neural
networks in combination can have a better performance in recognizing emotions through speech. In
this regard, recognition of speech emotions using a combination of convolutional neural networks and
a transformer called convolutional-transformer (CTF) for RAVDESS dataset achieved an accuracy of
%80.94; while a simple convolutional neural network achieved an accuracy of about %72.7. The
combination of simple neural networks can not only increase recognition accuracy but also reduce
training time and the need for labeled training samples.
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Figure (6): Audio file a)The left side shows the original audio file b) The right side Shows the audio file after adding Gaussian white noise.
Silent sections show the difference between two audio files in terms of noise.
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Figure (7): Left: Error reduction curve and right: Accuracy curve for the transformer network.
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Figure (8): The confusion matrix for the transformer model.
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Figure (9): Left: Error reduction curve and right: Accuracy curve for the basic convulotional neural network.
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Figure (10): The confusion matrix for the basic convulotional neural network
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Figure (11): Left: Error reduction curve and right: Accuracy curve for the basic transformer network + convulotional neural network.
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Figure (12): The confusion matrix for the basic transformer network + convulotional neural network.
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Figure (13): Left: Error reduction curve and right: Accuracy curve for the PCNN network
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Figure (14): The confusion matrix for the PCNN model
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Figure (15): Left: Error reduction curve and right: Accuracy curve for the CTF network
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Figure (16): The confusion matrix for the CTF model
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Table (1): Comparison of the average accuracy obtained for the four neural networks over ten trials
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Table (2): Results for the basic convolutional model and two hybrid models for two types of features with a
different number of features per frame in percentage
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