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Abstract: An Integer Wavelet Transform with parameters is firstly constructed and the transmutative Rijndael
code is used to construct a Hash function, and then a visible digital watermark algorithm based on the Integer
Wavelet Translation with parameters, Discrete Cosine Transform (DCT) and the Transmutative Rijndael encryption
algorithm are presented. The change of parameters of the integer wavelet and the Hash function guarantees the
security of the watermark which satisfies the public-key system. By theoretical analysis and numerous experiments,
it is shown that a wide prospect for this algorithm can guarantee the quality of the image and the safety of the
watermark.
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Fig.8 Flow chart of eliminating visible digital watermark
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(a) Sub-Image (Lena) (b) Restored sub-image from being compressed

and RH transformed
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+1;

(c) Restored sub-image of 1bit error from being (d) Restored sub—i.mage of 1bit error from
compressed and RH transformed being only compressed
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Fig.9 Test of RH transformation with 1bit changed
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(a) Watermark (b) Original image (c) Image embedded visible mark

(a) KEN (b) iR & (c) WA “FrEAKE I

(d) Image embedded the visible digital watermark (e) Restored Image of Fig.10(d)

(d) AT WK ED (e) K 10(d) 1k 52 &4

Fig.10 Comparison of the visible digital watermark and visible mark
K10 m O E K B 5 R K ) DX

11 32407 — 41 m] WL AT K B S0 JRAT T3 I ) b fE 45 boat,baboon,barb BEAT S, &5 1 U6 &
512x 512 Bk N RZKEDRSE 2 64 x 64 (R ZAR ), 7 N BCR R 24 £ =1.230174,0 =1.25,¢ =1,45 FE R B, n] W4
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T} 1 28 R O IR LA JE i ik 2 PR 45 0 R A K

(a) Original image (b) Image embedded visible watermark (c) Restored image (PSNR=50.35)
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Fig.11 Experiment to test the quality of restored image with visible watermark when ¢ =1.230174
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