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Parameter Estimation of Gaussian Gray Diffusion
Model of Static Image Spot

Wang Haiyong Zhou Wenrui Lin Haoyu Wang Xinlong

(School of Astronautics, Beihang University, Beijing 100191, China)

Abstract In order to estimate the parameters in Gaussian gray diffusion model, experiments with collimator are
carried out while the parameter calibration algorithm is proposed. Equations which take the Gaussian diffusion radius
and the deviation values of the centroid coordinate as variables are established and solved, furthermore., the energy-
gray coefficient is obtained. Then, series of photos are taken under the same condition in three different
orientations, and parameters whose mean values are taken as their estimates are calculated respectively using these
gray data of photos. Finally. all the estimated parameters are put into the simulating model, and a model-generated
star image spot is therefore got, the similarity between which and real shot ones is calculated in three different
windows under the condition that noise is bound to exist. The similarity is a value of more than 0. 97 within the
window of 3 pixel X 3 pixel, more than 0.98 for a 5 pixel X5 pixel, and more than 0. 98 for a 7 pixel X7 pixel. The
experimental results show that the solution formulas about s. A and the deviation Ax and Ay are right.
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Fig. 1 Gaussian defocusing spot of image point
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Table 2 Gray matrix of static simulated star image
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Table 3 similarity of simulated and practical images

Window /pixel 3X3 5X5 7X7

Mean_ONE. bmp 0.9795 0.9907 0.9926
Mean_TWO. bmp 0. 9849 0.9932 0.9943
Mean_THREE. bmp 0. 9937 0.9952 0.9958
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