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A novel fitting formula for spatial concealment effect
ZHANG Yu-dong WU Le-nan WEI Geng
School of Information Science & Engineering Southeast University Nanjing 210096 China

Abstract Traditional spatial concealment effect is described by Weber law. However it only considers
photopic vision and can not fit to weaker or stronger light intensity. In order to depict spatial concealment
effect more effectively a novel fitting formula was proposed only by signal processing method. Several different
models is used to fit the data in Konig and Brodhun in experiments and the fitted results demonstrate that the
root mean square error of the proposed model is only 0. 010 2 which is less than those of traditional Weber
law superior form of Weber law  Guilford model and Chen model. It can be concluded that proposed model
can fit to human eyes in more expansive range of light intensity and can be applied to engineering practice
more widely.
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Fig.1 Weber law demonstrated by experiment
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1
Tab.1 Classical model for fitting

Weibull Y=a b x»b-1 - exp —-a- x7b 2
expN Y=a,- exp b x + +ay exp by « 2N
FourieeN Y=a,+a,- cos x+ p +b- sin x p + +ay- 00.s N- x p +by sin N- x p AN +1
p=2- @/ max xA-min xA
GaussN Y=a,- exp = x-=b, /¢, 2 + +ay exp - x-by /cy 2 3N
polyN Y=py- ' N +p;- " N-1 + +py N+1
powerN Y=a,- b, + +ay xby+c 2N +1
ratMN Y= p- M+ +py,, / N+ +qy M+N+1
sinV Y=a,- sin b;- x+¢, + +ay sin by x+cy 3N
2 4
Tab.2 Experimental data of special concealment effect 2
I cd- m™? log 1 Al/I 9
0.005 7 ~2.244 2.33 10 Weber
0.009 5 -2.022 1.5
0.015 -1.825 1
0.031 8 -1.497 0.57 25
0.117 8 -0.929 0.25 20
0.318 3 -0.497 0.15 1'5
3.183 1 0.503 0.053 s
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Fig.2 Comparison of Weber law vs different models
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Tab.3 Comparison of RMSE of different models depicting spatial concealment effect
cd/m’ RMSE
Weber Al/1=0.020 4 0.897 3
Superior form Al 1+0.1913 =0.069 5 0.0517
Guilford A/ 20,033 6 0.035 8
h A/T ., =0.11 +0.021 677*% 0,08 5
. A/ 0 =0.02 +0.083 3770 '
AI/1=0.010 777" +0.083 377 *7"°° 0.010 2
I In AI In +1 ]n 3
Weber
3 Weber I, = 1+0.0204 "I, 2
In n 3
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Fig.3  Image enhancement by Weber model and Pro-

posed model
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