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Abstract

Recently, according to the number of internet in widely use and the development of the related application program, the
distribution and use of multimedia content(text, images, video, audio etc.) is very easy. Digital signal may be easily
duplicated and the duplicated data can have same quality of original data so that it is difficult to warrant original owner.
For the solution of this problem, the protection method of copyright which is encipher and watermarking. Digital
watermarking is used to protect IP(Intellectual Property) and authenticate the owner of multimedia content.

In this paper, the proposed watermarking algorithm embeds watermark into multiple lower bitplanes of digital image. In
the proposed algorithm, original and watermark images are decomposed to bitplanes each other and the watermarking
operation is executed in the corresponded bitplane. The position of watermark image embedded in each bitplane is used to
the watermarking key and executed in multiple lower bitplane which has no an influence on human visual- recognition.
Thus this algorithm can present watermark image to the multiple inherent patterns and needs small watermarking
quantity.

In the experiment, the author confirmed that it has high robustness against attacks of JPEG, MEDIAN and PSNR but it
is weakness against attacks of NOISE, RNDDIST, ROT, SCALE, SS on spatial domain  when a criterion PSNR of
watermarked image is 40dB.
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Fig. 1. Watenmark embedding algorithm.
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Table 3. The measured PSNR by bitplane #.
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Table 4. The measured PSNR by external attacks.
CorRel=0.8
EEE L] PSNR(A) PSNR(B) JPEG 100
CONV_2 24.065 24.065
JPEG 15 42.35 42.297 Extracted WM Bitplane 0
JPEG 20 43.526 43.488
JPEG 25 44,849 24.795 a3 11, JPEGI00 34, A#x 08 HEZH DO
JPEG 30 45 669 45,638 Fig. 11. Attack(JPEG100) & Crrelation 0.8 at Bitplane DO.
JPEG 35 46.636 46.62 ,
JPEG 40 47557 . 47543 A
JPEG 50 49.496 49,552 ®
JPEG 60 51.562 51.605 CorRel= -
JPEG 70 55.382 55.43 ;
JPEG 80 62.048 62.557
JPEG 90 62.557 63.112 .
JPEG 100 74.017 74.017 Extracted WM Bitplane 0
LATESTRNDDIST 0.95 32.793 32.783 ——
LATESTRNDDIST 1.1 32.378 32.371 CorRel=
LATESTRNDDIST 1.05 32.512 32.505 0.72
LATESTRNDDIST 1 32.637 32.628
MEDIAN & 46.857 46.772 PSNR701— A ’ﬁ
MEDIAN & © 40.599 40.587 Extracted WM Bitplane 1 Bitplane 0
MEDIAN 7 38.919 38.899
MEDIAN 9 37.891 37.867 3% 12 PSNR70 8, A2E 072, B|EZ¥ DO-D
NOISE 0 74712 74712 . . )
NOISE 70 2% 560 5% 660 Fig. 12. Attack(PSNR70) and Crrelation 0.72 at Bitplane
NOISE 40 25.478 25478 Do-D1.
NOISE 60 25.43 25.43
NOISE 80 25.39 25.39
NOISE 100 25.383 25.383
PSNR 10 57.499 85.504 CorRel= /
PSNR 20 62.452 77.545 1 4
PSNR 30 75.397 74.622 Bitplane 0
PSNR 40 72.566 71.524 _
PSNR 50 70.83 69.941 ||l"
PSNR 60 68.729 68.003 CorRel=
PSNR 70 67.977 67.459 049 |
PSNR 80 72.23 70.23 /
PSNR 90 72.23 72.23 PRS0 o M./
PSNR 100 72.23 72.23 Bitplane 0
RNDDIST 0.95 32.904 32.895
RNDDIST 1.1 32.512 32.496
RNDDIST 1.05 32.644 32.628 CorRel= 3
RNDDIST 1 32.778 32.764 032 |
ROT 90 28.413 28.414 PSNRgOL : s Bk s
ROTSCALE 0.5 39.046 39.027 Ex\;\r/i;l:ted Bitplane 2 | Bitplane 1 | Bitplane 0
ROTSCALE 0.25 44.64 44.639
ROTSCALE 0.75 36.636 36.622 2
ROTSCALE 1 35 394 35 386 a8 13 PSI;IRSOJ—P 90 37, Atz 04921 032, HIE
ROTSCALE 2 33.356 33.343 =& DO-D2
ROTSCALE —05 - 37.883 37.86 Fig. 13. Attack(PSNR50 & 90) and Correlaton 049 &
ROTSCALE —0.25 42.125 42.088 0.32-at Bitplane DO-D2.
ROTSCALE —0.75 36.111 36.099
ROTSCALE —1 35.069 35.057 Aot 2En}z) Og—ra] o JEua JAS T )
ROTSCALE —2 33.118 33.116
Iss 24.065 24.065 EZdoz Has 5 9 QA9 tE 59 H]EE_E_QH_Q]
SS 2 24.065 24.065 74z} th2 9 x|o] 18 87 o] BAMAA Abelatt A
SS 3 24.065 24.065
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