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Fig. 2 Distribution of difference of means
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Fig. 3 Distribution of the difference of means
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Fig.5 The watermarked computed tomography image

__

(a) Original (b)Watermarked image

6 #E gk E % (445X330)
Fig. 6 Ultrasound image



1380 T

¥ 4 39 %

(a) Original

H7 XEEKRMA59X52D)
Fig. 7 Radiograph

FIHRHT JPEG R4 i AT K EpSL AL 25 e
FLRR T = A5 - 1D K B AR AR 35 2) i A K ED
Jei PSR 1 J5 o Gl L PSNR SR A 5D 5 3) /K ED Y &
PR A SO ) T T ix =& Ry L. 3% 1 80
T 2R R R R A K DA K B A IR
{H (KO ik AJK NS 5 89 PSNR. £ 1 3l L B K
FI8 ST+ 7K T AR o [ e PR A T A
REAR. JF ELAE R — AN B XOB IR 9K B 75 4 i
Kx A XA . T MErRZ.

F1 ZEEFEGNERREER

Tablel Comparison of three kinds of medical images
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Table2 PSNR comparison of watermarked images
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Fig. 8 Robustness comparison of medical images
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Table3 Comparison of commonly used images
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Fig.9 Robustness comparison of commonly used images
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Robust Reversible Watermarking Scheme against JPEG Compression

WU Dan'?, WANG Guo-zhao'
(1 Institute of Computer Graphics and Image Processing , Department of Mathematics ,
Zhejiang University , Hangzhou,310027 ,China)
(2 Department of Mathematics ,China Jiliang University , Hangzhou 310018 ,China)

Abstract: A novel reversible watermarking scheme is proposed, which is robust against high-quality JPEG
compression. By computing the difference between the means of two adjacent image blocks,employing it to
embed the watermark, and using block histogram shifting to avoid overflow/underflow, this technique
receives both losslessness and robustness. If the watermarked image does not change at all, the watermark
can be extracted out correctly and the original image can be recovered losslessly. If the watermarked image
is compressed to some extent,the watermark can still be correctly extracted for semi-fragile authentication.
The scheme is successfully applied to three kinds of medical images and commonly used images.
Experimental results show that the high visual quality of images, the pure payload,and the robustness of
the proposed scheme against compression are acceptable for many applications,including semi-fragile image
authentication.

Key words: Image processing; Digital watermark; Reversible watermark; JPEG compression; Difference
between two means
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