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Abstract The performance of focusing evaluation function is an important factor that affects the on-board
autofocusing of a scanning remote sensing satellite. Based on the imaging properties of the agile remote sensing
satellite and computing characteristics of the on-board processing unit, an autofocusing strategy of the agile remote
sensing satellite is designed, and an improved gray gradient function is proposed as the focusing evaluation function.
Based on the traditional gray gradient function and the relationship between image edge information and defocus
state, the proposed method takes gray standard deviation as the edge threshold to extract the effective edge
information and calculate the image definition. The study results show that the proposed method has high
sensitivity, strong unimodality and good timeliness, and is robust to the scene change and noise in the process of
focusing imaging. Compared with other commonly used gray scale focusing evaluation function, the proposed
algorithm shows obvious advantages.
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Table 1 Relation between target position No. and defocusing amount

Target position No. 0 1 2 3 4 5

7 8 9 10 11 12 13 14 15

Defocusing degree  —5.0 —4.0 —3.0 —2.0 —1.0 —0.5
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Table 2 Relation among image No. defocu

sing degree and image motion amount

Image No. 1 2 3 4 5 6 7 8
Defocusing degree /D op —4.02 —3.04 —2.04 —1.54 —1.04 —0.84 —0.64 —0.32
Image motion amount /pixel 26 22 20 18 16 14 12 10
Image No. 10 11 12 13 14 15 16
Defocusing degree /D op 0 0.3 0.6 0.8 1.0 1.5 2.0 3.0
Image motion amount /pixel 0 —4 24 —6 —8
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Fig. 8 Image example of simulation experiment. Image No.: (a) 9; (b) 11; (c) 13; (d) 14; (e) 15; (f) 16
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