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ABSTRACT

A digital image watermarking algorithm is proposed that uses buman visual system (HVS) and discrete wavelet
transform (DWT). In this algorithm, an image is decomposed into four-level by DWT which reveals the
characteristics of the human eyes and watermark is embedded into DWT coefficients using HVS, For robusmess,
the lowest level subbands which represent the highest frequency component are excluded in watermark embedding
step and watermark is embedded into the perceptually significant coefficients (PSCs) of the rest subbands, PSCs
of the baseband are selected according to the amplitude of the coefficients and PSCs of the high frequency
subbands are selected by successive subband quantization (58Q). Watermark is embedded into the PSCs of the
baseband and high frequency subbands by Weber's law and spatial masking effect, respectively, for the
invisibility and robustness. We tested the performance of the proposed algorithm compared with the conventional
watermarking algorithm by computer simulation. Experimental results show that the proposed watermarking
algorithm produces a better invisibility and robustness than the conventional algorithm.
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E . tjoksl SPIHT w|Eg+]| npE fAle

0.1 79.57 17.23 66.74 8.49 76.11 16.13
05 94.91 86.03 96.57 75.32 95.42 82.29
1 98.59 94.72 99.07 94.78 98.70 94.74

BRI F, oA A9 dER Gl e 9
ojglth, o]y Feeal 7hzb A gake) 1%
B 5% #£¥ =) Ze iy Wy 7ReAek 3t
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form) 4 F}9A)et A& ARGk

o] ZAFEZHE] GOLDHILL °3A4Fe] Achs )¢
g ookl FAel| disie] Aldgt wge] Podilchuk
Fol Ay whre 9% dugd o 5 sleh
GOLDHILL 49| =% 9 28 $-5¢] 759 4
o 78 4 AR AP AHEES gAY 3 Y
Fol]a] "ol glek Wbt GOLDHILL %4ke] %
o} FHolx Aokt uiol 2 =z A4e] e
ukz7b AblE AolB® Ao oz Wejx)A =

E WV g 35 93 A=

ok At 48% o)ake] $iEjrlar) EAjslez A
AR TRl SEsih

Aokt #E=) Wye A et 5o A
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71sketA wd, o A §o 346 Anghe et
Hgiek.

V.d B

B =FeAd= HVS 4 DWT 7jule] tjz|g of
A Sevly] daelE-Ss Agslgol B oAlelkgk o

3X3 LPF 9410 % 2725 % 78.39 % 9.65 % 91.81 % 25.89 %
$x5 LPF 67.51 6.34 44.93 2.30 60.13 6.24
7x7 LPF 38.31 0.73 28.38 0.25 33.23 1.16
3 %3 median filter 95.07 34.62 84.43 12,24 95.48 38.52
5%5 median filter 77.16 10.38 55.14 3.54 78.43 11.18
7 %7 median filter 5343 2.85 43.45 1.38 59.72 3.63
Scaling 78.52 36,01 73.34 17.41 68.28 3298
Cropping 48.13 56.40 55.70 49.10 58.62 53.07
1% Random noise 97.11 88.50 98.43 89,27 98.16 88.68
5% Random noise 87.36 64.70 90.94 66.14 89.60 66.35
1% Uniform noise 99,92 99.90 99.88 99.91 99.90 99.91
5% Uniform noise 99.23 96.89 99.56 97.17 99.18 96.97
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