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Abstract

This paper proposed a blind watermarking method for video contents which satisfies both the invisibility and the
robustness to attacks to prohibit counterfeiting, modification, illegal usage and illegal re-production of video contents. This
watermarking algorithm targets MPEG compression system and was designed to control the amount of watermarking to
be inserted according to the adaptive quantization scale code to follow the adaptive quantization of the compression
system. The inserting positions of the watermark were chosen by considering the frequency property of an image and
horizontal, vertical and diagonal property of a 8x8 image block. Also the amount of watermarking for each watermark bit
was decided by considering the quantization step. This algorithm was implemented by C++ and experimented for
invisibility and robustness with MPEG-2 system. The experiment results showed that the method satisfied enough the
invisibility of the inserted watermark and robustness against attacks. For the general attacks, the error rate of the
extracted watermark was less than 10%, which is enough in robustness against the attacks. Therefore, this algorithm is
expected to be used effectively as a part in many MPEG systems for real-time watermarking, especially in the sensitive
applications to the network environments.

Keywords: watermarking, MPEG system, quantization-adaptive watermarking, network-sensitive
applications, adaptive quantization
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JPEG2000 | 10| 288 | 276 | 274 | 280 | 261 | 260 | 268
compression | 50,1 | 77 | 597 | 887 |7.36 591 | 745 | 639
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Table 3. Used MPEG-2 compression
environments.
[tem Setting
Profile ID MPEG2 Main
Frames in GOP 12
Frame rate 25
Horizontal size 720
Vertical size 480
I/P frame distance 3
Bit rate(bits/s) 3M
Chromatic format 4:2:0
Number of frames 48
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Table 4. watermarked result.
. PSNR(dB)
ui o)
Aeel] A | Qe F
The quality of compressed image U3 3458
The average quality of I frames Perfect 273
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The average quality of B frames Perfect 3951
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Table 5. Watermark extraction rate.
Attack (afterE;rtriiczo(r@ction)
1% 97.27 (97.9%)
Gaussian nolsel™ cog 9BO7 (96:68)
10% 84.47 (86.71)
once 9551 (96.48)
Sharpening twice 9356 (96.39)
3 times 89.26 (91.99)
once 96.48 (99.51)
Blurring twice 89.26 (91.97)
3 times 85.65 (871.9)
10:1 9RB.15 (99.81)
st I %61 (96.90)
90:1 9R.77 (%668
E 6 7|E wHER @

Table 6. Comparison with existing methods.

Extract % )
Attack (after error correction)
This paper | [(24) (25)
Gaussian noise addition (1%)] 97.27(97.95) | 83.28 | 93.28
Sharpening 95.51(96.48) | 63.82 | 89.44
Blurring 96.48(99.51) | 66.36 | 64.79
JPEG2000 compression (50:1){ 95.61(95.90) - -
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