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Abstract: The position of optical focal plane for a space remote sensing instrument will be changed in
severe launching process and complex working thermal environments, which effects the imaging quali-
ty of the remote sensing instrument seriously. To compensate the displacement of the optical focal
plane and to ensure good imaging quality consequently, this paper illustrated the design scheme for a
focusing mechanism and analyzed its error sources aiming to the working environments and accuracy
demands for an infrared camera. The effect of structure error on the system accuracy was analyzed and
the precisions of different structures were classified. An error analysis model was established based on
homogeneous transformation matrixes which described the relation between topology structure and co-
ordinate transformation. In addition, the characteristics and distribution of error sources were ana-
lyzed in detail, and the relationship between matrix parameters was discussed. The results of numeri-
cal calculation by Monte Carlo method demonstrate that the design mechanism is reasonable and satis-

fies remote sensing requirements. The measurements show that the axial position accuracy of focusing
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mechanism is (—0.0140. 003 6) mm with a tilt less than 25"and a displacement of 0. 005 mm through

travel distance. The focusing mechanism has been implemented in the space flight.

Key words: space remote sensing; space camera; focusing mechanism; error analysis; error modeling;

Monte Carlo method
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Fig. 1 Structural diagram of focusing mechanism
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Tab. 2 Calculated results of position error(P=299.7%)

No. dX/pm oY/ (" dZ/um
1 —1.49240. 962 2 —30.388+13.168 5 —8.39145.410 0
2 —2.45440.000 0 —48.970+0. 000 0 —13.801+0.000 0
3 —1.46045. 089 6 —71.759+6.829 4 —21.231+4.910 3
4 —0.995+5.089 6 22.789-+6.829 4 7.430+4.910 3
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Focusing mechanism
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