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Robust watermarking based on PN sequence and
complete complementary code

CHEN Liang, LI De”
( College of Engineering s Yanbian University , Yanji 133002, China )

Abstract: In order to solve the copyright disputes of audio works, an audio spread spectrum watermarking
algorithm based on PN (Pseudo-Noise) sequence and complete complementary code is proposed. Firstly, echo
is introduced in time domain, and the polarity of forward and backward echo cores is changed by PN sequence,
and the echo cores are encrypted to improve the security and transparency of watermarking. Secondly. the
watermarking sequence is spread spectrum using complete complementary code technology to improve the ro-
bustness and embedding capacity of the watermarking algorithm. Thirdly, the short-term energy and random
characteristics of PN sequence are used to expand the watermarking algorithm. After frequency modulation,
the watermarking information can be adaptively embedded into the time domain waveform of audio signal.
Finally, the watermarking is obtained by PN sequence and complete complementary code spread spectrum.
The experimental results show that, on the basis of ensuring the transparency of the watermarking, the detec-
tion rate of the watermarking information exceeds 98% when the echo hiding strength is less than 0.01, and
the detection rate of the assault watermarking information such as adding noise, filtering and resampling
exceeds 90%. This shows that the proposed algorithm has strong robustness and good application value.
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R INRAS SO BB R XA AR A Sy AT R LB U MRS R AR MP3 R4 o i g,
HARM S 25 1 an R .
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NC 0.891  0.918  0.995 NC 0.855  0.899  0.914 NC 0.821  0.875  0.905
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