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Audio feature extraction algorithm based on weight tensor of sparse representation

LIN Jing'", YANG Jichen’, ZHANG Xueyuan®, LI Xinchao’

(1. Depariment of Mechanical and Elecirical Information, Maoming Vocational and Technical College, Maoming Guangdong 525000, China;
2. School of Electronic and Information Engineering, South China University of Technology, Guangzhou Guangdong 510641, China)

Abstract: A joint time-frequency audio feature extraction algorithm based on Gabor dictionary and weight tensor of sparse
representation was proposed to describe the characteristic of non-stationary audio signal. Conventional sparse representation
uses a predefined dictionary to encode the audio signal as sparse weight vector. In this paper, the elements in the weight vector
were reorganized into tensor format. Each order of the tensor respectively characterized time, frequency and duration property
of signal, making it the joint time-frequency-duration representation of the signal. The frequency factors and duration factors
were concatenated as audio features through tensor decomposition. To solve the over-fitting problem of sparse tensor
factorization, an automatic-adjust-penalty-coeflicient factorization algorithm was proposed. The experimental results show that

the proposed feature outperforms MFCC ( Mel-Frequency Cepstrum Coefficient) feature, MFCC + MP feature concatenated by

MFCC and Matching Pursuit ( MP) features,

respectively, in 15-category audio classification.

and nonuniform scale-frequency map feature by 28. 0%, 19.8% and 6. 7%
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