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o ABSTRACT 1o

Automatic Speech Recognition (ASR) is a leading field in artificial intelligence and deep
learning technologies, with broad applications in digital assistants, speech-to-text
conversion, and voice interaction in smart devices. This study aims to present an improved
methodological framework to enhance the efficiency and accuracy of ASR systems, relying
on advanced audio processing techniques and an effective hybrid modeling architecture.
The proposed system relies on the use of the energy spectrum of filter banks (Fbanks) as an
alternative to traditional spectral coefficients such as MFCC, as it provides accurate spectral
information that helps improve the recognition of audio patterns. The SpecAugment
technique, based on temporal and frequency convolution, was also employed to increase the
diversity of data used in training and enhance the model's ability to generalize across diverse
audio environments. To build the model, the Conformer architecture was adopted, a hybrid
architecture that combines Convolutional Neural Networks (CNNs) and Transformers,
enabling the model to capture temporal, local, and global acoustic patterns more efficiently.
The proposed system also features a reduction in the number of acoustic features to only 53,
which contributes to reducing computational complexity and resource consumption without
negatively impacting performance.

Experimental results demonstrated the model's superiority in terms of efficiency and
accuracy, with a Word Error Rate (WER) of approximately 19%, with a Validation Loss of
0.21. These results confirm that the proposed system is capable of handling the challenges
of real-world audio data and represent a promising step toward improving the performance
of automatic speech recognition systems. This study also paves the way for future research
aimed at improving model architectures and incorporating new learning techniques.

Key word:Deep learning ,Automatic speech recognition (ASR),Neural Networks,word error
Rate (WER),Feature Reduction,Fbank ,Conformer
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Lids JS A Bludldly clalsh) Uadd) Jara: (¥) Jsaa

Epoch WER Val-loss Epoch WER Val-loss
26 0.5054 80.4710 1 0.9999 270.8235
27 0.4837 72.8569 2 0.9800 263.2094
28 0.4628 65.2428 3 0.9643 255.5953
29 0.4447 57.6287 4 0.9426 247.9812
30 0.4238 50.0146 5 0.9200 240.3671
31 0.3901 44.7862 6 0.9033 232.7530
32 0.3717 39.5578 7 0.8814 225.1389
33 0.3517 34.3294 8 0.8665 217.5248
34 0.3337 29.1010 9 0.8434 209.9107
35 0.3136 26.9834 10 0.8219 202.2966
36 0.2988 24.8658 11 0.8035 194.6825
37 0.2716 22.7482 12 0.7844 187.0684
38 0.2537 20.6306 13 0.7600 179.4543
39 0.2348 18.5130 14 0.7400 171.8402
40 0.2292 16.3954 15 0.7245 164.2261
41 0.2137 14.2778 16 0.7042 156.6120
42 0.2050 12.1602 17 0.6865 148.9979
43 0.2033 10.0426 18 0.6600 141.3838
44 0.1980 8.4311 19 0.6438 133.7697
45 0.1960 6.8196 20 0.6265 126.1556
46 0.1940 5.2081 21 0.6029 118.5415
47 0.1920 3.5966 22 0.5859 110.9274
48 0.1910 1.9851 23 0.5614 103.3133
49 0.1905 0.8736 24 0.5400 95.6992
50 0.1901 0.2104 25 0.5211 88.0851
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