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ABSTRACT

In this papet, we propose a DCT-based blind watermarking system. The size of the watermark is 4096 bits,
which contains watermark data in half-full capacity for 512 x 512 images. Each bit is embedded as a
pseudo-random spreading pattern in 12 positions of DCT coefficients of an 8 by 8 block. In the embedding
process, the watermark gain factor, ¢, is optimized in terms of robustness and invisibility. In the exiraction
process, a preliminary detection for watermark bit is obtained by correlation matching and then verified by voting

. on binary hypothesis tests, where the estimate of original DCT coefficients are used as weighting factors. Most of
bit eﬁdrs are corrected in the verification process. The proposed method has been tested on several watermarked
images with attacks. After verification process, BER (bit emor rate) reduces to around 0.5 % for no attack on
watetmarking, BER in worst case stays lower than 9 % with heavy (20%) JPEG compression. Compared with
other methods, the proposed method is superior both in detection ratio and in watermark size.
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a. Original Image b. Watermarked Image

c. Difference Image d. Estimated Image

a8 10. HE=Hdelx AdE 9

¥ 3. 24e| w}S BER A5 (Barbara)

Attacks BHT CM__|EWBHT
1. No 0.071810.0745] 0.0091
2. Sharpen 0.0802 | 0.0813] 0.0066
3. Blur 0,124110.1289] 0.0288
4. Median 0.1762 [ 0.1833]0.0823
5. Noise(G) 0.1214]0.118810.0293
6. JPEG(20%)[ 0.1001]0.1044] 0.0259

¥ 4, 2Ad WE BER A% (Airplane)

Attacks BHT CcM EWBHT
1. No 0.1231] 0.1251 ) 0.0511
2. Sharpen 0.1189]10.1201]10.0239
3. Blur 0.1853]10.1861]10.0586
4. Median 0.365710.376910.1031
5. Noise(G) 0.2847 1 0.2839]0.0301
6. JPEG(20%)] 0.3557 | 0.3193 ]| 0.0851

E 5. 23| w& BER A% (Baboon)

Attacks BHT CM [EWBHT
i. No 0.052510.0501 | 0.0002
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4. Median 0.3232[0.3127]0.0173
5. Noise(G) 0.126910.1257]0.0015
6. JPEG(20%)[ 0.1751 ] 0.1455[ 0.0886

E 6. #4o) ohE BER A% (Lena)

Attacks BHT CM__|[EWBHT
1. No 0.0745 | 0.0732 1 0.0039
2, Sharpen 0.0874 | 0.0867 1 0.0073
3. Blur 0.1514 1 0.1528]10.0127
4 _Median 0.3685 | 0.3748 | 0.0625
5 Noise(G) 10.2813]0.2769]0.0056
6. JPEG(20%)10.2965 ] 0.3406 | 0.0912

7. 71E8) uhale) Wl

Methods{Info(bits] PSNR(dB)]PEG(20%) Biur(0.2)] Sherpen(0.5)
IADCT| 512 30 0.4953 | 0.9534{ 08255
IA-DWT] 512 34 0.3387 | 0.0066| 0.8744
EWBHT| 4096 | 38 0.9088 | 0.9414( 0.9761

V.d 8
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