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A Property Analysis of Parameters for Effective Watermarking based
on Human Visual System

Ki-Hong Park*, Byung-Min Yoon*, Yoon-Ho Kim**

Abstract

We proposed a method of effective watermarking based on HVS. To speak generally, HVS parameters are contrast
sersitivity, texture degree, entropy sensitivity and standard of deviation, etc. The aim of this paper is evaluated by the
experiments of imperceptibility and correctness of watermark. According to some experimental results, contrast sensitivity
function is superior in smooth image. On the other hand, standard of deviation provides good results in rough images.
Consequently, how to select the parameters considering image attribute is key problem in effective watermarking.
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# 1. Experimental Results
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toss 141 Jpec | pEG G;liise
image Q=280 | Q=50 | maea=0
var.=0.01

Contrast|{ 0.972 0.983 0.890 0.975
Texture | 0.963 0.978 0.876 0.968
Entropy | 0.957 0.944 0.869 0.917
Std. 0.968 0.975 0.884 0.924
(a) Lenna Image

loss 141 ypea JPEe e
. Q = 80 = b maea=0
image var.=0.01

Contrast| 0.732 0.958 0.894 0.962
Texture | 0.966 0.954 0.872 0.948
Entropy | 0.970 0.968 0.861 0.908
Std. 0.982 0.978 0.911 0.975

(b) Boat Image

(a) Loss 1/4 of Lenna image &
extracted Watermark using Contrast parameter

(b) Add Gauss.Noise(mean=0, var.=0.01) &
extracted Watermark using Contrast parameter

(b) JPEG compression{Q=80) &
extracted Watermark using Std. parameter

13 6. Experimental Results
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