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ABSTRACT

In this paper, we propose a digital watermarking method using Multi-resolution Characteristic of 2D CAT (2D
cellular automata transform). Firstly, we select the gateway values to generate a basis function and the basis
function transforms images into cellular automata space. Then, we embed the random bit sequence as watermark
in specific parts of cellular automata transform coefficients. The proposed method not only verifies higher fidelity
than the existing method but also stronger stability on JPEG lossy compression, filtering, sharpening and noise
through tests for robustness. Moreover, the proposed scheme allows only one 2D CAT basis function per

gateway value. Since there are 2°° possible gateway values.
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Table 3. PSNR of watermarked images with different
Gateway Values

Gateway values ‘ Lem

Pepp ers Man Reagan
Tnitial Configuration ol 1
&
Wolfiram Rule
(A) 00101010 & 11 | 53.67 54 47.89 clB
(B) 01101111 & 15 | 44.05dB | 45.72 dB |43.37 dB | 43.15 dB
(C) 01001101 & 14 | 46.65 dB | 47.28 dB | 44.43 dB | 45.62 dB
(D) 11010100 & 14 | 46.59dB [ 46.94 dB | 45.64 dB | 45.24 dB
(E) 01100101 & 158 | 53.42 dB | 53.79 dB | 48.97 dB | 49.35 dB

Table 4. Results of PSNR comparison with DWT
methods

Lena DWT CAT(A) | CAT(B) | CAT(C) | CAT(D) | CAT(E)
PSNE | 42.31dB | 33.67dE | 44.05dE | 46.05dB | 46.30dB | 33 42dB
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Fig. 8. The proposed method compared with DWT methods
under JPEG compression
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