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Research on robust speaker recognition based on MRACC features
CUI Xiao, XIA Xiuyu

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

[ Abstract] In order to improve the anti—noise performance of speaker recognition system in noisy environment, a robust speaker
recognition method based on MRACC features and LSTM network is proposed. Firstly, an improved type spectrum subtraction
method with dynamically adjusted parameters is used for speech front—end denoising, then improved MRACC is extracted. In feature
extraction, power function is used instead of logarithmic function to simulate the nonlinear compression characteristics of human ear.
Finally, the extracted feature parameters are fed into the speaker model based on LSTM network for recognition. The simulation
results show that the front—end speech noise reduction can effectively improve the recognition performance of the system under the
condition of low SNR.The recognition performance of MRACC features in speaker recognition system is better than traditional
MFCC and LPCC features, and has a certain degree of robustness.
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Fig. 1 Block diagram of speaker recognition system
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Fig. 2 MRACC feature extraction process diagram
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Fig. 3 Non-linear compression function graph
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Fig. 4 LSTM cell structure diagram
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Tab. 1 The recognition rate of whether the speaker recognition
system carries out noise reduction %
i S R M b 2L
fESWER  (EMEL/dB  RZd MR A

WHLE Ak

white 30 79.39 83.41 84.92

10 38.97 55.75 62.29

5 39.47 40.62 53.29

0 23.32 29.91 39.46

pink 30 81.50 83.61 85.38

10 48.02 67.19 70.42

5 36.29 45.90 53.30

25.32 34.07 42.32

factory 30 81.69 84.94 86.87

10 51.08 69.40 74.43

5 41.58 47.06 55.30

0 32.54 35.15 46.79
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Tab. 2 The recognition rate of different feature parameters without

front—end noise reduction %
R =11 FESEL

R dB MRACC ~ MRCG MFCC LPCC
white 30 79.39 70.95 59.34 43.51
10 38.97 26.22 21.15 13.50

39.47 22.73 17.57 11.89

23.32 15.76 13.81 11.70

pink 30 81.50 79.30 66.09 50.68
10 48.02 36.43 32.27 21.94

36.29 26.74 22.99 17.22

25.32 17.70 14.58 13.56

factory 30 81.69 81.77 67.72 51.95
10 51.08 42.23 34.65 30.98

41.58 32.59 27.54 25.44

0 32.54 24.25 23.67 17.68

& 2 153, 7F factory M5 {E ML 0 dB A,
MRACC iR %] & It MRCG & Y 8%, It £ 58 ¥ 1F
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Tab. 3 The recognition rate of different feature parameters for the

front—end noise reduction %

MEFE {EMRLL/ FIES4L
5% dB MRACC MRCG MFCC LPCC
white 30 84.92 76.43 63.45 49.62
10 62.29 41.62 32.32 24.12
5 53.29 28.47 23.21 20.18
0 39.46 26.80 21.42 18.39
pink 30 85.38 81.46 68.61 57.69
10 70.42 46.43 35.24 29.84
5 53.30 31.74 29.70 25.90
0 42.32 28.70 23.31 21.76
factory 30 86.87 85.80 69.26 59.80
10 74.43 54.87 41.60 37.55
5 55.30 40.98 34.49 30.62
0 46.79 33.78 30.83 24.85
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Tab. 4  Recognition rate of MRACC features under different
network models %
[ 25 A5 751
MRS fFWE 1t/dB
LSTM SA BP
white 30 84.92 73.40 69.10
10 62.29 57.90 52.40
5 53.29 51.10 48.40
0 39.46 36.90 32.20
pink 30 85.38 74.70 70.00
10 70.42 57.70 54.90
5 53.30 49.50 47.40
0 42.32 38.40 34.20
factory 30 86.87 75.50 72.70
10 74.43 62.10 58.90
5 55.30 50.60 47.90
0 46.79 37.50 34.20
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