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Abstract

In this paper, we propose a method for calculation of the length of watermarks to be inserted in the discrete cosine
transform (DCT) domain for the specified peak signal to noise ratioc (PSNR) of still image. Using the energy relationship
of the DCT, we derive the equation that directly computes the length of watermarks to be inserted in the DCT domain.
Experimental results with several test images show the effectiveness of the proposed method.
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Table 1. Watermark length results (Baboon image)

(@) PSNR¢=300B
Weighting | Watermark PSNR (dB)| PSNR gdB)
factor Hol (DCT (Spat?al
Domain) Domain)
0.01 262143 55.30 .04
0.02 262143 49.28 48.83
0.04 262143 4326 4315
0.06 262143 39.74 39.69
0.08 262143 37.24 3721
0.1 262143 35.30 35.29
0.12 262143 3372 33.71
(b) PSNR ¢=40dB
L PSNR (dB) | PSNR (dB)
Weighting Wai?‘l?”k (DCT | (Spatial
= Domain) | Domain)
0.01 262143 55.30 54.04
0.02 262143 4928 4883
0.04 262143 43.26 43.15
0.06 53613 40.00 39.95
0.062 25946 40.00 39.95
0.064 14086 40.00 39.94
0.066 779 40.00 39.95
0.068 4342 40.00 39.94
0.07 2339 40.00 39.95
0.072 1246 40.00 39.94
0.074 695 40.00 3994
0.076 354 40.00 39.94
0.078 189 40.00 39.95
0.08 117 40.00 39.95
01 13 39.75 39.68
0.12 8 39.58 394
(© PSNRg=50dB
Weighting | Watermark PSNR (dB) } PSNR FdB)
factor Zo] (DC’.T (Spat%al
Domain) Domain)
0.01 262143 55.30 54.04
0.02 17575 50.00 4947
0.04 8 49.12 48.69
0.06 4 4890 4847
0.08 2 4892 4840
0.1 2 46.98 46.35
012 2 45.40 44.83
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Table 2. Watermark length  results  (Couple  image,
PSNRS=40dB).
o PSNR (dB) | PSNR (dB)
W?iling Watj‘?]]ark (DCT (Spatial
5 = Domain) | Domain)
0.01 262143 .33 53.65
0.02 262143 4881 4841
0.04 262143 4279 42.69
0.06 1358 40.00 39.95
0.062 614 40.00 39.9
0.064 289 39.99 39.94
0.066 167 40.00 39.94
0.068 115 40.00 3994
0.07 &0 39.97 39.92
0.072 63 39.99 39.93
0.074 51 39.99 3994
0.076 33 3994 39.90
0.078 30 3994 39.88
0.08 27 39.99 39.95
| 01 8 39.63 39.59
012 8 38.05 3801
E 3. Ylefoiz Zio| Z oK Bridged 4, PSNRS =40dB)
Table 3. Watermark length  results (Bridg  image,
PSNRS=40adB).
Weighting { Watermark PSNR (dB) | PSNR FdB)
factor 710] (DCT (Spatial
Domain) Domain)
0.01 262143 53.97 52.87
0.02 262143 4795 4762
0.06 167604 40.00 39.95
0.052 13653 4000 39.95
0.054 3407 40.00 3995
0.056 1217 40.00 39.95
0.058 599 40.00 39.93
0.06 293 4000 3994
0.08 24 39.96 39.90
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Table 4. Watermark length results (Lena image, PSNRS
=40dB)
o PSNR (dB) | PSNR (dB)
Weighting | Watermark )
(DCT (Spatial
factor o] , .
Domain) Domain)

0.01 262143 53.99 52.99
0.02 262143 4797 47.63
0.04 262143 41,95 41.87
0.042 262143 4153 4145
0.044 262143 41.13 41.05
0.046 262143 40.74 40.68
0.048 262143 40.37 40.31
0.05 262143 40.02 39.9
0.052 1651 40.00 39.9%
0.04 469 40.00 39.95
0.056 221 40.00 39.94
0.068 134 4000 39.95

0.06 0 39.97 39.91 ]
0.08 13 39.72 39.66
0.1 3 39.39 39.35
0.12 8 37.81 37.77
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