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ABSTRACT

The necessity for a technique to protect intellectual property of a digital content has been increasing,
especially for the image/video contents which are the most favorite because of their high information-intensive
property. According to this demand, this paper proposed a digital watermarking algorithm, which is recognized as
the most promising technique. This algoithm targets MPEG compression system and the watermarking process is
to be performed during the compression process. It inserts watermark only in Y components of I-frames.
Experimental results showed that the proposed method satisfied both imperceptibility and robustness against
various attacks. The PSNR difference between the compressed images(the average compression ratio was about
27:1 with Y:Cb:Cr=4:2:0 color format for TMS5-based compression) with and without watermarking was only
1.8dB (4.2%). In each case that the resulting image after an attack was reusable the normalized correlation

between the extracted watermark and the original one was above 0.8.
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Table 3. The NC value of extracted watermark after
Gaussian noise addition attack

29 Helvtze) A

. Gaussian noise addition
image
5% 10%
ballet 0.781 0.602
football 0.778 0.598
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Table 4. The NC value of extracted watermark after
sharpening attack

sharpening
image weak strong
(33.25dB) (27.52dB)
ballet 0.880 0.757
football 0.830 0.692

E b. Cropping 34 ¥ &3 $lejvl=z9 Ayws A4d=
Table 5. The NC value of extracted watermark after
cropping attack

. cropping
image
10% 20% 30%
ballet 0.990 0.913 0.825
football 0.960 0.895 0.812
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Fig 10. Extracted watermarks according to the NC values;
(a) NC=0.99 (b) NC=0.88, (c) NC=0.778
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Table 6. Comparison with Lou’s method"™

attack proposed Lou’s
algorithm algorithm

Gaussian | 0% 1 0915

noise 5% 0.781 0.784

addition | g 0.602 0.603

10% 0.990 0.853

cropping | 20% 0913 0.629

30% 0.825 0.505
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