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PAPER INFO ABSTRACT

Paper history: Speaker recognition is a process of recognizing persons based on their voice
Received: 16 February 2023 which is widely used in many applications. Although many researches have
Revised: 19 April 2023 been performed in this domain, there are some challenges that have not been
Accepted: 19 July 2023 addressed yet. In this research, Neutrosophic (NS) theory and convolutional

neural networks (CNN) are used to improve the accuracy of speaker
recognition systems. To do this, at first, the spectrogram of the signal is

Keywords: created from the speech signal and then transferred to the NS domain. In the
Spectrogram, next step, the alpha correction operator is applied repeatedly until reaching
Speaker recognition, constant entropy in subsequent iterations. Finally, a convolutional neural
Neutrosophic, networks architecture is proposed to classify spectrograms in the NS domain.
Convolutional neural Two datasets TIMIT and Aurora2 are used to evaluate the effectiveness of
networks. the proposed method. The precision of the proposed method on two datasets

TIMIT and Aurora2 are 93.79% and 95.24%, respectively, demonstrating
that the proposed model outperforms competitive models.
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Noise Type Noise level (SNR) [30] [5] [25] [50] Proposed
Clean - 97.1 97.64 97.25 98.84 98.71
0dB 56.93 70.45 85.03 87.92 89.57
Babble 5dB 78.76 87.65 98.88 99.42 99.61
10dB 90.13 97.39 97.93 99.01 99.35
15 dB 94.22 95.1 97.2 99.29 99.33
0dB 20.51 41.33 75.7 76.68 78.29
Buccaneerl 5dB 50.83 66.99 90.06 90.55 91.08
10dB 73.23 76.5 96.23 99.21 99.34
15 dB 87.52 89.61 95.67 95.95 97.12
0dB 5.68 35.67 69.91 70.07 71.25
Buccaneer2 5dB 30.16 59.18 85.16 87.31 86.94
10dB 58.93 65.55 92.78 93.63 94.28
15 dB 81.92 82.98 96.91 96.78 97.42
0dB 23.25 55.84 80.32 82.82 84.38
Dest.Eng. 5dB 50.29 75.12 92.81 94.5 95.73
10dB 77.12 89.56 98.27 99.05 99.26
15dB 88.75 90.76 97.07 99.63 99.56
0dB 31.52 55.91 86.63 88.33 89.82
Dest. Ops 5dB 67.99 70.33 90.63 92.4 94.79
10dB 82.24 83.81 91.81 93.32 96.64
15dB 88.09 92.46 97.61 99.86 99.71
0dB 33.7 53.25 78.59 79.03 86.52
F16 5dB 61.03 75.49 95.11 98.43 99.25
10dB 80.06 87.84 98.16 99.61 99.57
15 dB 87.3 92.54 96.38 98.41 99.47
0dB 47.5 50.13 85.6 87.35 89.46
Factoryl 5dB 75.3 76.64 90.95 92.16 95.27
10dB 86.15 89.89 97.7 99.27 98.88
15 dB 90.78 93 97.46 97.88 98.94
0dB 73.84 84.55 96.73 99.32 98.57
Factory2 5dB 87.7 93.74 98.14 98.34 99.04
10dB 92.38 96.78 99.54 98.81 99.68
15dB 95.56 94.42 99.88 99.62 99.75
0dB 31.81 64.32 81.3 83.39 86.33
Hfchannel 5dB 56.33 84.66 92.85 93.75 96.42
10 dB 86.27 91.23 95.43 96.09 98.15
15 dB 89.7 94.16 99.01 99.12 99.31
0dB 58.91 97 95.82 97.69 97.28
5dB 81.51 98.55 97.02 99.81 98.61
Leopard
10 dB 89.86 98.33 98.64 98.88 98.70
15 dB 95.99 99.88 95.55 98.35 98.65
0dB 67.73 73.49 90.76 91.81 92.84
M109 5dB 83.33 87.17 95.9 98.2 98.47
10 dB 85.45 88.91 97.27 99.23 99.58
15 dB 92.81 96.34 95.75 96.88 99.35
0dB 90.2 99.98 95.09 97.17 97.81
Machinegun 5dB 93.16 98.35 97.87 98.29 98.65
10dB 95.13 99.51 95.81 97.43 99.73
15 dB 98.95 99.57 96.74 98.87 99.53
0dB 14.96 40.13 66.64 67.42 79.44
Volvo 5dB 29.49 52.04 86.49 89.2 91.67
10dB 63.96 71.76 87.93 87.55 92.83
15 dB 81.52 83.23 90.19 92.09 95.34
0dB 94.7 98.78 98.21 98.76 98.43
Pink 5dB 93.99 99.82 98.08 99.29 99.21
10dB 96.2 99.37 97.46 98.76 99.41
15 dB 98.09 98.64 99.5 99.46 99.67
0dB 25.67 53.95 80.15 81.4 84.12
White 5dB 56.52 67.74 86.64 86.88 89.53
10dB 79.73 75.98 93.57 95.96 96.21
15 dB 88.72 89.16 96.83 97.88 98.02
Average - 71.59 81.48 92.63 93.97 95.24
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