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Robust Digital Watermarking Using Chaotic Sequence
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ABSTRACT

This paper proposed a new watermarking algorithm using chaotic sequence instead of conventional M-sequence for protecting
copyright to the author. Robustness and security is very important for watermarking process. We use multi-threshold value
according to the human visual system for improving robustness of watermarking to each subband images coefficient differently
after wavelet transform. And then, we embedded watermark image to original image by multi-watermark weights which are made
by random sequence generator. We detect watermark image from the difference data which is made from each wavelet subband
images. We also simulate the efficiency from the various possible attacks. Chaotic sequence is better than M-sequence, because the
one is very easy to make sequence and the chaotic sequence is changed easy according to the initial value. So, the chaotic
sequence has the better security than the conventional M-sequence
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Fig. 5. Three images for Watermarking
(a)512x512 Lena original image
{b)64x64 watermark image
(c)512x512watermarked image
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Table 1. PSNR after watermarking

No Lena Boat Baboon F-16
1 55.00 5495 5464 51.51
2 5462 5494 54.76 51.71
3 55.05 55.38 56.07 51.57
4 55.16 54.78 55.00 51.55
5 5474 55.38 5479 51.71

Bg | 5491 55.08 5485 51.61
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Table 2. JPEG Compression

Q3 | PSNR1 e | & | NC PSNR2 | +#3

s (dB) (dB) DIy
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PSNRI1 : Watermarked Image.

PSNR2 : Detected image.
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Table 3. Results of JPEG compression of
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