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Yang Xiubin' Jiang Li* Jin Guang'
' Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun . Jilin 130033, China

* School of Science, Changchun University of Science and Technology, Changchun , Jilin 130023, China

Abstract The imaging matching model of the digital domain time-delay integral (TDI) complementary metal-oxide-
semiconductor (CMOS) sensor under the staring gesture is designed in order to realize high-resolution staring
imaging, attitude which satellite changes relative to orbital coordinate system staring on satellite staring tracing
imaging is derived. The coordinate transformation method is used to real-time compute the time of the line transfer
process in the staring, the method of Monte Carlo is used to statistically calculate the influence of imaging under the
satellite’s attitude point precision and stability in the mode of staring imaging. The TDI CMOS prototype and the
minitype three-axis air bearing table constructed for attitude control are used to simulate the digital domain TDI
CMOS staring imaging. Experimental results show that the satellite’s attitude control accuracy will cause the vertical
image velocity mismatch and the residual image of transverse matching in the process of imaging. The higher imaging
integral series is, the greater the signal-to-noise ratio (SNR) of the image will be. Integral series increase has a
higher requirements to the satellite attitude. The control accuracy of the attitude angles and attitude angular velocity
of the staring imaging simulation platform is better than 0.05° and 0.005°/s, the integral series 48 can meet the
image-quality requirement.
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Fig. 1 Diagram of staring observation on orbit
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Table 1 Margin of deviant angle and imaging velocity limited error

Parameters Value
TDI CCD Integral series (M) 96 64 48 32 16
Total error value (A /(') +11 +16.5 +22 +32 +66
Total error value (Av, /v) /% 0.3 0.49 0. 63 0.93 1.8
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Table 2 Random-distribution computation of errors
Uniform distribution Normal distribution
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random matrix S, ; random matrix T}
1 Si 0.1° $o=2(Si,1 —0.5) bnux
2 Si» 0.1° 0o =2(S;i.2 0. 5) Omax
3 Sis 0.1° o =2(S;5 7 0.5) ¢max
4 S 0.05°/s $=2(S;1 —0.5)$pux
5 S 0.05 /s 0=2(Si,=0.5) 0
6 Sis 0.05°/s ¢=2(Si.5 0. 5)
7 T 0.05° A$p=Sign(+) T, ., *oy
8 T 0.05° AG=Sign(*)T; 1509
9 T 0.05° AYp=Sign() T, 40,
10 Tis 0.005°/s Ap=Sign(*) T 15 o3
11 Ti6 0.005°/s A)=Sign(*)T: 150
12 Tov 0.005°/s Ag=Sign() T, ;s *q;
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Table 3 Analysis value of the imaging motion and

MTF caused by error

SMrEM 0.9616
Surr 0.6154
SurEn 0.9818
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Table 4 Analysis value of the simulated image
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