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ABSTRACT

In this paper, to decide the watermark embedding positions and embed the watermark, we use the subband
tree structure which is presented in the wavelet domain and the edge information in the spatial domain. The
significant frequency region is estimated by the subband searching from the higher frequency subband to the
lower frequency subband. LHI subband which has the higher frequency in tree structure of the wavelet domain
is divided into 4x4 submatrices, and the threshold which is used in the watermark embedding is obtained by the
blockmatrix which is consists by the average of 4x4 submatrices. Also the watermark embedding position,
Keymap is generated by the blockmatrix for the energy distribution in the frequency domain and the edge
information in the spatial domain. The watermark is embedded into the wavelet coefficients using the Keymap
and the random sequence generated by LFSR(Linear feedback shift register). Finally after the inverse wavelet
transform the watermark embedded image is - obtained. the proposed watermarking algorithm showed PSNR over
2dB and had the higher results from 2% to 8% in the comparison W}th the previous research for the attack such
as the JPEG compression and the general image processing just like blurring, sharpening and gaussian noise.
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Fig. 1. Tree structure for correlation in wavelet domain
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Table 1. Subband robustness in JPEG compression

JPEG Error Ratio (%)

Quality| LL3 LH3 HL3 HH3
12 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.5
8 0.0 0.3 0.3 20.9

6 0.0 3.6 33 34.3
4 2.9 23.8 24.7 55.5
2 1.6 43.0 48.8 69.2
0 36.7 58.2 65.4 76.1
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where « is a scaling factor.
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where &' is a pixel value in the spatial domain,
T*% s the pre-defined threshold value.
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Fig. 3. Pixel decision for elements of edge
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where =¥ is a pixel value in the spatial domain,
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where z.4(i,j) is a wavelet coefficient in LH3.

z1m(6,5) is a watermark-inserted coefficient.
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Fig. 6. Watermark embedding process
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elseW(s,t) =0
/
where, x.(1,5) is a wavelet coefficient in LH3.
215(i,5) is a watermark-inserted coefficient.
W(s,t) is a extracted watermark
Wy (st) indicates the effectiveness of a
extracted watermark.
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