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The application of sparse linear prediction dictionary to
compressive sensing in speech signals

YOU Hanxu, LI Wei, LI Xin, ZHU Jie
(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China)

Abstract: Appling compressive sensing (CS) ,which theoretically guarantees that signal sampling and signal compression can be
achieved simultaneously, into audio and speech signal processing is one of the most popular research topics in recent years. In this
paper, K-SVD algorithm was employed to learn a sparse linear prediction dictionary regarding as the sparse basis of underlying
speech signals. Compressed signals was obtained by applying random Gaussian matrix to sample original speech frames. Orthogonal
matching pursuit (OMP) and compressive sampling matching pursuit ( CoSaMP) were adopted to recovery original signals from
compressed one. Numbers of experiments were carried out to investigate the impact of speech frames length, compression ratios,
sparse basis and reconstruction algorithms on CS performance. Results show that sparse linear prediction dictionary can advance
the performance of speech signals reconstruction compared with discrete cosine transform (DCT) matrix.

Key words: compressive sensing; audio and speech signal processing; K-SVD; spare linear prediction dictionary
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