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Audio Watermarking Algorithm Against Synchronization Attacks Based on
Gravity of Center
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Abstract It is an open difficult problem in audio watermarking field to resist synchronization attacks. An audio
watermarking algorithm against synchronization attacks is proposed based on the relative gravity of center, which is
a globally steady feature parameter of audio and is insensitive to time scale modification (TSM) operation and other
synchronization attacks. The watermark is generated by quantifying relative gravity of center in our method. Firstly,
the generated watermark is encrypted by chaos sequence and then the encrypted watermark is embedded into the third
level wavelet approach coefficients of audio by quantification method. The method of dividing frame evenly is applied to
embedding and extracting watermarking in this paper in order to reduce synchronization place offset continuously after
synchronization attacks. Experiment results demonstrate that the proposed algorithm can resist common signal processing
and 20 % TSM (including pitch-invariant TSM and resampling manipulation), 1/10 dithering manipulation and has very

good robustness.
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Table 3 BER after common signal processing (%)
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Table4 BER after dithering attack (%)
s 3k [19]
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Table 5 BER after pitch invariant TSM (%)

A3 SCik [19]

AR FHR Ep ]
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10% 6 2 4 0 0 0
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