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Color Image Watermarking Adaptively in DC Coefficients
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Abstract: A new approach of watermarking adaptively in DC coefficients of color images is presented.
The proposed algorithm uses two AC coefficients of DCT blocks to classify the pixel blocks into three dif-
ferent types, namely, smoothed, edged, and texture block. The strength of watermark is set adaptively
according to the pixel block type. Four subimages from the original color image can be obtained with

down-sampling. These subimages are highly correlated. Take into consideration the correlationship. One

bit watermark is embedded, in two DC coefficients which is selected from the subimages. The selection

of DC coefficients is based on Key-controlled random numbers so as to disperse the energy of watermark

and win secure watermarking. Blind extraction of watermark can be performed directly on pixel domain.
Whilst the watermark is inserted into both the luminance component in YIQ model and the blue channel
in RGB model, and examine and compare their performances. Extensive experimental results demonstrate
that the algorithm achieves the high robustness and good quality of watermarked image, and the perform-
ance of watermarking in ¥ component outperforms that of B component.
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Table 1 Measure of edges patterns
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No edge A (set by user, A = 50 in Ref. [12] )
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Table 2 Comparison between the proposed methods and

Huang’s under common image processing and geometric attacks

CC Huang's method!”’ Proposed method
Peppers Baboon Peppers  Baboon Lena
Attacks

Lena RGB YIQ RGB YIQ RGB YIQ
Jpegl00 0.90 0.59 0.96 0.99 1.0 1.0 1.0 1.0 1.0
Jpeg50 0.68 0.53 0.68 0.680.77 0.930.950.69 0.83
Jpeg20 0.52 0.45 0.48 0.580.700.780.780.510.64
Jpeg2000 100 0.98 0.98 0.99 1.0 1.0 1.0 1.0 1.0 1.0
Jpeg2000 50 0.68 0.44 0.74 0.670.71 >0.72 0.740.76 0.73
Jpeg200020 0.56 0.41 0.63 0.63 0.68 0.61 0.56 0.65 0.69
Scaling2.0  0.90 0.74 0.97 0.990.97 1.0 0.940.990.99
Scalingd.5  0.88 0.75 0.92 0.640.700.520.540.700.77
MF7 0.81 0.53 0.76 0.610.560.460.450.620.69
GF3 0.90 0.90 0.94 0.620.730.690.650.710.77
SS1 0.94 0.60 0.89 1.0 0.96 1.0 0.78 1.0 0.99
5S2 0.93 0.64 0.97 0.86 1.0 0.85 1.0 0.95 1.0
583 0.50 0.42 0.82 0.970.71 1.0 0.54 1.0 0.73
Crop25% 0.57 0.59 0.65 0.730.750.760.750.770.78
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