Robust Watermarking toward Compression Attack in Color Image
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ABSTRACT

In this paper. digital watermarking algorithm based on human visual system and transform domain is
presented. Firstly, original image is separated into RGB channels, watermark is embedded into the coefficients
of DCT so as to consider a contrast sensitivity and texture degrees. In preprocessing, DCT domain based
transform is involved and binary image of visually recognizable patterns is utilized as a watermark.
Consequently, experimental results showed that proposed algorithm is robust and imperceptibility such des-
truction attack as JPEG compression.
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- RGB model(Red, Green, Blue)

- CMY model(Cyan, Magenta, Yellow)

- YUV model(Y-luminance, U, V-chrominance)

+ YCBCR model(Y-luminance, CB, CR-blue, red)
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Fig 1. RGB Color Model.
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Fig 2. Watermark embedding block.
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Fig 3. Watermark extracting block.
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Step 1: (Receving 2D DCT coefficients)
- Original image size set (256*256)
- Watermark image size set (32*32)
- gain factor and mid band set
- PNS = Pseudo random number
generation
Step 2: (Data transformation)
- Calculate the max. min. median value
from 2D DCT coefficients
- Generate a membership function
Step 3: (Condition part computation)
- Obtain the membership values
- Estimate the degree of fullfillment
(DoF)
Step 4: (Conclusion part computation)
- Implication aggregation
- Perform the implication computation
Step 5: (Defuzzification matching)
- Defuzzification is involved with ceter
of gravity(CoG)
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here, A = 994, B = 29¥ 94
"A = the mean of the matrix(A)
"B = the mean of the matrix(B)
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Fig 5. Original Image & Watermark.
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(a) Red channel (b) Green channel (c) Blue channel
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Fig 6. RGB channel separation.
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Fig 7. Embeded Image & Extracted Watermark.

E 1. JPEG &0l w2 PSNR[dB]ZH Corr.(%)
Table 1. PSNRIdB] and Corr.(%) with JPEG
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JPEG PSNR [dB] Corr. (%)
0% 33.68 99
10 % 33.35 99
20 % 32.74 98
30 % 31.23 97
40 % 29.81 95
50 % 27.96 93
60 % 27.28 20
70 % 25.71 88
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