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Analysis on Different Rates Image Motion of Space Camera

with a Scanning Mirror
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(School of Astronautics, Harbin Institute of Technology, Harbin, Heilongjiang 150090, China)

Abstract In the remote sensing camera of a satellite. its scanning mirror always bring the different rates image
.t

motion, which will make distribution of each point's image motion on time delayed integration (TDI) CCD non-
uniform. The distribution changes with angles of mirror, and it makes compensation for image motion difficult and
effect of photograph un-satisfactory. For analyzing this situation, model of camera s image motion vector with a

scanning mirror is built. By concreting parameters, values of image motion and drift angles of each point on CCD with
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different angles of mirror are gained. When central point of CCD's image motion is chosen as the standard of

mirror; image motion compensation
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r.
compensation, after compensation, if image motion value around all parts of CCD is below 1/3 pixel
i
angle of mirror is 0, this effect is satisfactory, and control precision of mirror's angle should be within the scope of
(—0.12°,0.17%)

, the
280.4788;
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compensation is effective. With different angles of mirror, this effect of compensation is different. By analysis. when

=]

110.2960; 110.4753

the angle of mirror is within the scope of (—20°,—0.12") and (0.17°,20°), photos’ effect would be dim. This effect
is satisfactory when angles of mirror are within the scope of (20°,35°) (—35°,—20°) and (—0.12°,0.17%)
remote sensing; different rates image motion; calculation of image motion; drift angle; scanning
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All of this study above can offer some reference for design of image stabilization mechanism
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Table 1 Value of image motion and drift angle

mage motion w /pm s
Angle o /() ’

—1 —o. 0 0.5 1 1.5

—35 8.9/46.8  9.4/40.9  9.8/37.3  10.1/34.4  10.432.0  10.7/20.9  11.1/28.0

—30 16.03/7.4  16.50/6.5  16.97/5.7  17.47/4.9  17.98/4.2  18.51/3.4  19.05/2.7

—20 52.04/—10.5 53.61/—10.6 55.23/—10.8/ 56.90/—10.9 58.6/—11.0 60.4/—11.1 62.3/—11.3

—10 176.6/—9.4 182.3/—9.4 188.1/—9.4 194.2/—9.4 200.5/—9.4 207.1/—9.4 213.8/—9.4

—0.12 467.2/—3.8 469.6/—3.8 472.2/—3.8 472.0/—3.8 472.1/—3.8 471.5/—3.8 470.1/—3.8

0 468.4/—3.8 470.4/—3.8 471.6/—3.8 472.1/—3.8 471.9/—3.8 470.9/—3.8 469.1/—3.8

0.17 469.9/—3.7 471.3/—3.7 472.0/—3.7 470.6/—3.7 471.2/—3.7 469.6/—3.6 467.4/—3.6

10 219.4/3.0  213.0/3.0  207.8/3.0  200.8/3.1  195.0/3.1  189.4/3.1  184.0/3.2

20 78.9/12.1  77.3/12.2  75.7/12.3  74.2/12.4  72.8/12.6  7L4/12.7  70.1/12.8

30 44.9/23.7  44.4/23.9  44.0/24.0  43.6/24.2  43.2/24.3  42.9/24.5  42.5/24.7

35 38.6/28.8  38.3/20.0  37.9/29.2  37.5/29.4  37.0/29.7  36.4/29.9  35.5/30.4
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Table 2 Residual of image motion and drift angle after compensation

Image motion

@ /pm —1.5 —1 —0.5 0 0.5 1 1.5
Angle a /(*)
—35 —1.2/12.4 —0.7/6.5 —0.3/2.8 0  0.3/—2.4 0.6/—4.5 0.9/—6.4
—30 —1.43/2.44  —0.97/1.60 —0.49/0.77 0 0.51/—0.76 1.04/—1.49  1.59/—2.20
—20 —4.86/0.40  —3.29/0.26 —1.67/0.13 0 1.73/—0.12 3.52/—0.25  5.37/—0.36
—10 —17.68/0.03 —11.99/0.02 —6.10/0.01 0  6.30/—0.01 12.82/—0.02 19.55/—0.02
—0.12 —4.51/0 —2.47/0 —0.86/0 0 0.11/0 —0.52/0 1.90/0. 01
0 —3.69/—0.01  —1.72/0 —0.49/0 0 —0.26/0 —1.27/0 —3.01/0
0.17 —2.10/—0.01  —0.65/0 0.05/0 0 —0.79/0 —2.33/0 —4.53/0.01
10 18.65/—0.08 12.22/—0.05 6.01/—0.03 0 —5.80/0.03 —11.40/0.06 —16.80/0.09
20 4.69/—0.35 3.07/—0.23 1.50/—0.12 0 —1.45/0.12 —2.84/0.24 —4.18/0.37
30 1.25/—0.47 0.82/—0.31 0.40/—0.15 0 —0.39/0.15 —0.76/0.31 —1.12/0.46
35 1.1/—0.6 0.8/—0.4 0.4/—0.2 0  —0.5/0.2 —1.1/0.5 —1.9/0.9
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