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ABSTRACT

Because the embedded watermark of luminance component guarantees the extraction of ownership information when the color image is
converted to gray scale image, the information of ownership right as to the luminance component is embedded in the luminance-chrominance
color space such as YCbCr. Therefore, this paper proposes watermark embedding, extraction and authentication algorithm of color image,
which considers the device and performance of multimedia contents service by focusing on the robustness and invisibility of watermark. The
color image is converted from RGB color space to YCbCr color space, and then the properties of each component of Y(Luminance), Cb(Color
Differences) and Cr(Color Differences) are considered in order to embed, extract and certify multi-level watermark in the frequency domain
based on the wavelet. As a result, it can guaranteed the robustness for the JPEG compression and invisibility of watermark for multi-level.
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Color ¥
PSNR | "}z Red Green Blue
Resolution W3 |84 82 |84
Level W
1-Level 110 28.1383 | 28.3745 28.4172
2-Level 111 28.3898 | 28.7207 28.6645
3-Level 110 28.4215 | 28.7916 28.6549
4-Level 106 28.4179 | 28.7528 28.4331
S-Level 119 28.1579 | 28.4953 28.5118
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P JPEG Watermark

el Compression®] 32 Correlation
1 90 0.9999
2 80 0.9999
3 70 0.9998
4 60 0.9997
5 50 0.9994
6 40 0.9993
7 30 0.9990
8 20 0.9980
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Fig. 4. Watermark Embedded aiter Transform YCbCr Color Space to RGB Color Image, and Transform RGB
Color Space into Color Space(YCbCr)
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