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DCT-domain Watermark Detection Using Gaussian Mixture Model

LIN Xiao-Dan®

Abstract An audio watermark detector is developed based on the statistical characteristics of audio in DCT domain.

Watermarks are embedded in DCT domain on a spread spectrum basis. A Gaussian mixture model (GMM) is introduced

to model both the watermarked and unwatermarked audio signals in DCT domain. At the receiver a maximum likelihood

detector is employed. Simulation results indicate that the proposed method allows for common signal processing and

provides a better detecting accuracy compared with the linear correlation detector.
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Fig.1 AC coefficients in DCT domain fitted by GMM
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Table 1  Performance against common signal processing
a i uE I R L MP3 44
0.01 0.36 1.24 3.23 5.62
0.02 0.34 1.24 3.2 5.48
0.03 0.34 1.21 3.14 5.4
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Table 2 Robustness comparison against malicious attacks
Attack AIT5ik: AR A I Attack KI5k AHSEAIN
Addbrumm_10100 2.4 33.5 FFT_hlpass 3.9 28.7
Addnoise_900 10.5 29.6 FFT _invert 48.3 41.9
Compressor 1.9 26.8 Flippsample 15.3 47.2
Cutsamples 14.9 41.8 Lsbzero 0.2 22.8
Dynnoise 5.6 27.1 Normalize 0 14.5
Echo 4.2 33.4 Statl 1.5 22.6
Exchange 0.4 26.0 Zeroremove 2.8 24.3
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