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o ABSTRACT O

In our modern world, we have become more dependent on technology in every aspect
of our lives. We use it to communicate with others, work, learn, and entertain. One of the
areas that has witnessed rapid development in recent years is Automatic Speech Recognition
(ASR), as this technology allows spoken language to be converted into text. Deep learning
is a branch of artificial intelligence, as it relies on the use of artificial neural networks to
process data. Artificial neural networks have proven to be highly effective in solving a
variety of tasks, including automatic speech recognition (ASR). In this research, we relied
on deep learning techniques to design a model capable of automatic speech recognition
(ASR) in different environments and converting it to text by training it on a large database.
The research discusses the structural structure of the proposed model in terms of determining
the optimal number of hidden layers and the optimal number of neurons present in each
layer. The proposed model is a powerful architecture for speech recognition tasks, as it
combines the strengths of convolutional and recurrent layers to extract and process local
features. And the temporality of the audio signal. The results performed in the Python
environment showed the best performance of the proposed model based on the neural
network model. We obtained a Word Error Rate (WER) in the last era of 16%. This error
rate is very low compared to other studies and indicates that the model is capable of
recognizing speech very accurately.

Keywords: Deep Learning, Automatic Speech Recognition, Neural Networks, Word Error
Rate, Feature Extraction, MFCC
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MFCC(1)=10789.108 | MFCC(2)=1693.25 | MFCC(3)=327.74 | MFCC(4)=579.58
MFCC(5)=162.30 MFCC(6)=157.61 MFCC(7)=58.67 MFCC(8)=53.81
MFCC(9)=53.49 MFCC(10)=30.77 | MFCC(11)=94.91 | MFCC(12)=50.03
MFCC(13)=59.70 MFCC(14)=45.23 | MFCC(15)=23.95 | MFCC(16)=23.63
MFCC(17)=14.54 MFCC(18)=21.95 | MFCC(19)=16.33 | MFCC(20)=21.16
MFCC(21)=24.42 MFCC(22)=21.94 | MFCC(23)=23.25 | MFCC(24)=29.28
MFCC(25)=27.89 MFCC(26)=25.34 | MFCC(27)=17.98 | MFCC(28)=17.86
MFCC(29)=14.92 MFCC(30)=17.95 MFCC(31)=0 MFCC(32)=17.41
MFCC(33)=16.07 MFCC(34)=21.89 | MFCC(35)=31.22 | MFCC(36)=32.18

MFCC(37)=0 MFCC(38)=31.90 | MFCC(39)=25.86 | MFCC(40)=15.77
MFCC(41)=12.64 MFCC(42)=9.85 MFCC(43)=9.63 MFCC(44)=0
MFCC(45)=7.46 MFCC(46)=7.21 MFCC(47)=5.80 MFCC(48)=7.05
MFCC(49)=7.01 MFCC(50)=6.08 MFCC(51)=5.36 MFCC(52)=4.62
MFCC(53)=3.89 MFCC(54)=3.89 MFCC(55)=3.34 MFCC(56)=3.47
MFCC(57)=3.38 MFCC(58)=3.28 MFCC(59)=3.20
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Epoch WER Val-loss Epoch WER Val-loss
1 1.0000 272.9774 26 0.5714 133.7696
2 0.9829 267.4091 27 0.5543 128.2013
3 0.9657 261.8408 28 0.5371 122.6330
4 0.9486 256.2725 29 0.5200 117.0647
5 0.9314 250.7042 30 0.5029 111.4963
6 0.9143 245.1358 31 0.4857 105.9280
7 0.8971 239.5675 32 0.4686 100.3597
8 0.8800 233.9992 33 0.4514 94.7914
9 0.8629 228.4309 34 0.4343 89.2231
10 0.8457 222.8626 35 0.4171 83.6548
11 0.8286 217.2943 36 0.4000 78.0865
12 0.8114 211.7260 37 0.3829 72.5182
13 0.7943 206.1577 38 0.3657 66.9498
14 0.7771 200.5893 39 0.3486 61.3815
15 0.7600 195.0210 40 0.3314 55.8132
16 0.7429 189.4527 41 0.3143 50.2449
17 0.7257 183.8844 42 0.2971 44.6766
18 0.7086 178.3161 43 0.2800 39.1083
19 0.6914 172.7478 44 0.2629 33.5400
20 0.6743 167.1795 45 0.2357 27.9717
21 0.6571 161.6112 46 0.2186 22.4033
22 0.6400 156.0428 47 0.2114 16.8350
23 0.6229 150.4745 48 0.1693 11.2667
24 0.6057 144.9062 49 0.1671 5.6984
25 0.5886 139.3379 50 0.1600 0.1301
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