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Fig.1 The wavelet lifting procedure
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Fig. 2 The block diagram of watermark embedding
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Fig. 3 The block diagram of watermark extracting
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Fig. 4 The time domain waveform of speech signal
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Fig. 5 The security testing
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Fig. 6 Extracted watermark images from watermarked signal under common signal processing attacks
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A robust audio watermarking method
based on QR decomposition and lifting wavelet transform

MA  Xiao-hong™, ZHAO Lin-lin

( School of Information and Communication Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Making use of the good stability of QR decomposition and good computing ability of lifting
wavelet, a blind robust digital audio watermarking method based on QR decomposition and lifting
wavelet transform is proposed. To protect the security of the original binary watermarking image,
chaotic sequence is used to spread its spectrum and watermarking signal for embedding is generated.
In the watermark embedding procedure, first, QR decomposition is executed after rising dimension of
the original host audio signal; then, as R component is an upside-triangle matrix and the element in its
first row is nonzero, lifting wavelet transform is taken on its first row to obtain the selected wavelet
coefficients; last, the watermarking signal is embeded into the selected wavelet coefficients using
linear instantaneous mixing model to generate the watermarked audio signal. In the watermark
extraction procedure, independent component analysis algorithm is utilized to extract the
watermarking signal from the watermarked audio signal for detecting. The watermarking image can be
Experimental results show that this method can achieve blind

obtained after post-processing.

extraction of watermark and has good transparency and robustness.

Key words: robust watermark; lifting wavelet transform; QR decomposition; independent component

analysis



