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Application of the lifting wavelet transform based MFCC
in target identification
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Abstract: The underwater noise could badly affect the results of passive sonar classification and target recognition. In
order to improve the robustness of underwater acoustic signal identification system against environmental noise, a new
MFCC feature extraction method based on lifting wavelet transform is proposed. Experimental results show that,
compared with the traditional MFCC, the wavelet transform MFCC method for underwater acoustic signal classification
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and identification works better under the same SNR, which significantly improves the robustness against noise.
Key words: lifting wavelet transform; Mel frequency cepstrum coefficient; classification and recognition
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Fig.4 Comparison of two denoising effects between two kinds of
wavelet transforms
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Table 1 The comparison of identification rates between traditional,
Db wavelet and lifting wavelet MFCCs

¥iEZ % HFE 0dB 5dB 10dB 15dB 20 dB M

I 574 641 701 774 826 893

MPCC I ™59 7 639 745 768 834 887

TN 1%
I 604 685 746 789 841 89.6

Dby I 603 694 762 795 847 905

MFCCHy II 627 712 771 803 856 91.2

BUIHI% 111 635 72.8 784 817 87.6 918

Wby 1 728 863 884 89.9 915 923

MFCC® II 752 86.7 875 90.1 909 927

Pl#/% 111 749 875 88.6 895 913 93.1
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