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Abstract In order to simulate the visual effects caused by the change of visual distance, the visual acuity and
contrast sensitivity function are researched. The principle of visual acuity and the test method of human contrast
sensitivity model are analyzed. Considering of human vision characters, the visual acuity blur algorithm has been
presented. It is able to simulate the visual blurred effect, when the visual distance is increased. This algorithm can
be used to observe the gray object. Simultaneously the other algorithm is also presented based on contrast sensitivity
model, it is capable of simulating the multi-scale characteristics of human visual perception, the visual characteristic
of low-pass and band-pass filter, local contrast adaptability and color overlay. When the visual distance is increasing,
it is able to simulate the visual blur effects to observe color objects.
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Table 1 Parameters of Poirson & Wandell

Filter a; i b;
1.00327 0. 0500

Achromatic 0.11442 0.2250 0

—0.11769 7.000

0.61673 0.0685

Red-green 0
0.38328 0. 8260
0.56789 0.0820

Yellow-blue 0
0.43212 0.6451

Note: k; is the normalization coefficient
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Table 2 Parameters of Gaussian filters

Hsize Sigma
Row Column Achromatic 0.53 4,49 157.9
Red-green 0.95 18.1
37 37
Yellow-blue 1.48 14.0
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Fig. 1 Gaussian operators of the lightness channel
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Fig. 2 Gaussian operators of the red-green channel
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Fig. 3 Gaussian operators of yellow-blue channel
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