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Abstract: A method for autonomous imaging parameters’ adjustment based on solar elevation from remote

sensing theory is proposed in this paper. The factors which influence imaging quality and the relationship

between apparent radiance and solar elevation are firstly discussed. Then, the integral time change under

different roll angles in one orbital period and the internal links among solar elevation, roll angle, integral

grade and gain are analyzed. Finally, the best grading strategy is obtained and the two-dimensional lookup

table which can be used for the autonomous imaging parameters’ adjustment is built. The use of two -

dimensional lookup table improves the image radiation quality and fairly reduces satellite’s control workload.
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Tab.1 Correspondence between roll angle and integral time

) B ‘ B ‘ o/l KM R/ ME S T
£ /) BONBUSI /ms BB T /ms B o
0~10 0.148 4 0.1570 2.82 97.18
10~15 0.1570 0.160 7 1.20 98.80
15~20 0.160 7 0.166 0 1.70 98.30
20~25 0.166 0 0.173 2 2.20 97.80
25~30 0.173 2 0.182 9 2.70 97.30
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Fig.1 TIllustration of remote sensing radiances and solar alti-
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Tab.2 Solar altitude grading
1o JE A/ () iy 22 A8/ %%
70~55.3 15.31
55.3~46 15.22
46~39 15.37
39~33.5 15.00
33.5~28.9 15.12
28.9~25 15.17
25~21.7 15.01
21.7~18.8 15.35
18.8~16.3 15.32
16.3~15 8.67
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Tab.3 Normalization dynamic range of camera sensor
) MEA /)
0~10 10~15 15~20 20~25 25~30
70~55.3 0.857 624 0.892 165 0.917 439 0.952 541 1.000 000
55.3~46 0.744 343 0.774 322 0.796 258 0.826 723 0.867 913
46~39 0.645 154 0.671 138 0.690 150 0.716 556 0.752 258
39~33.5 0.560 978 0.583 572 0.600 104 0.623 064 0.654 107
33.5~28.9 0.487 309 0.506 935 0.521 296 0.541 241 0.568 208
28.9~25 0.423 101 0.440 141 0.452 610 0.469 927 0.493 340
25~21.7 0.367 880 0.382 696 0.393 538 0.408 595 0.428 952
21.7~18.8 0.318 917 0.331 762 0.341 160 0.354 213 0.371 861
18.8~16.3 0.276 537 0.287 675 0.295 824 0.307 143 0.322 446
16.3~15 0.254 481 0.264 730 0.272 230 0.282 646 0.296 728
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Tab.4 Camera gain and series output
O g /)
0~10 10~15 15~20 20~25 256~30
70~55.3 M—1.166 0 N M—1.1208 N M—1.089 9 N M—1.049 8 N M—N
55.3~46 M—1.3434 N M—1.2914 N M—1.2558 N M—1.209 5 N M—1.1521N
46~39 2ZM—0.7750 N 2M—0.7450 N 2M—0.724 4 N M—1.3955N M—1.329 3N
39~33.5 2M—0.891 3 N 2M—0.856 7 N 2M—0.833 1N 2M—0.8024 N 2M—0.764 4 N
33.5~28.9 2M—1.026 O N 2M—0.986 3 N 2M—0.959 1 N 2M—0.923 8 N 2M—0.879 9 N
28.9~25 3M—0.787 8 N 3M—0.757 3 N 3M—0.736 4 N 3M—0.709 3 N 2M—1.0130 N
26~21.7 3M—0.906 0 N 3M—0.871 0N 3M—0.847 0N 3M—0.8158 N 3M—0.777 0O N
21.7~18.8 AM—0.783 9 N AM—0.753 5 N AM—0.732 7N AM—0.7057 N 3M—0.896 3 N
18.8~16.3 SM—0.723 2 N AM—0.869 0 N AM—0.8450 N AM—0.8139 N AM—0.775 3 N
16.3~15 SM—0.7859 N SM—0.7554 N SM—0.734 6 N SM—0.707 5 N AM—0.842 5 N
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