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Abstract: Inthis paper, a robust algorithm with large data payload and high computational efficiency is proposed,
which is suitable for real-time watermarking of JPEG or MPEG streams because it operates directly on DCT
(discrete cosine transform) blocks. The proposed method is based on modifying the low-mid frequency DCT
coefficients imperceptibly to modulate block energy. During the modulation, a theorem deduced from the Watson's
perceptual model is employed to restrict the modified magnitude of coefficients. This system is capable of
embedding 2048 bits of information in images with dimensions 512x512 pixels. Experimental results indicate that
the presented scheme is transparent and robust to significant valumetric distortions (including additive noise,
low-pass filtering, lossy compression and valumetric scaling) and a part of geometric distortions.
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PSNR  37.38.

Lena 1

Tablel PSNR, bit error rate (BER) under normal circumstance and JL P circumstance

1 JLP
T PSNR (db) Bit error rate (%)

Normal JLP Normal JLP

500 40.71 40.76 1.07 1.80
1 000 40.10 40.16 0 0.93
1500 39.50 39.60 0 0.97
2 000 38.95 39.05 0 1.02
2500 38.37 38.50 0 1.02
3000 37.80 37.95 0 1.07
3500 37.22 37.38 0 1.12
4000 36.57 36.75 0 112
4500 35.86 36.05 0 1.07
5000 34.89 35.07 0 1.03
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Fig.4 Robustnhess versus low-pass filtering
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Table2 Bit error rate after some geometric distortions including line shifting and cropping
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