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Robust Multi-Watermarking Method Based on Vector Quantization
Using Index Transform Function

Sung-Ho Bae" - Kun-Woen Song™

ABSTRACT

In this paper, we propose a robust multi-watermarking method based on vector quantization using an index transform function. In
contrast with the conventional watermark embedding methods to embed only one watermark at a time into the original image, we present
a method to embed multiple watermarks for copyright protection. The proposed method efficiently enhances the robustness by index
transform function which minimizes changes of vector quantization indices against various attacks. Experimental results show that the
proposed method has a good robustrness against various attacks compared with the conventional multi-watermarking method based on
vector quantization.

Key Words : Robust Watermarking, Vector Quantization, Index Transform Function
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= U U p(mmn), =123 (5)
m=0
Pimmy={§ )= ®
1, if ¢*(m,n)=T
Artmm) ={ @
Py(m,n)= P {mn)®P(mn) (8)
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Astgen dE XOR(exclusive-or) @S vekdct Al
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, 1=1,2,3 9)

L ‘“ﬂ"ﬂ TE5S 9

} 43 .
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CE 1) Cragt S20f Theh BER |

BERs of Proposed | BERs of Huang et
Attacking methods method [%]) al’s method (%]
BERI | BER2 | BER3 | BERI | BER2 | BER3
no attacks 0 0 0 0 0 0
JPEG QF 80% 037 | 053 1 079 | 049 | 0.76 | 1.20
JPEG QF 50% 422 | 493 | 564 | 532 | 934 | 1345
JPEG QF 30 % 710 | 910 | 850 | 977 | 1675 | 23.02
JPEG QF 10 % | 1476 | 1572 | 1145 | 20.72 | 20.78 | 3882
VQ attack 1178 | 11779 | 1012 | 1335 | 21.72 | 27.71
Rotation by 0.50 | 11.87 | 1343 | 871 | 1417 | 2421 | 30.22
Rotation by 10 1457 | 1555 | 912 | 1656 | 2745 | 3458
Rotation by 20 19.86 | 2082 | 965 | 21.17 | 32.70 | 39.22
Image cropping 21.03 | 2043 | 994 | 23.34 | 2443 | 31.26
Median filter(3x3) | 6.29 | 761 | 629 | 576 | 925 | 1291
Gaussian filter(3x3) | 665 | 7.37 | 624 | 6.23 | 10.28 | 14.07
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