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Abstract: This paper researches the calculation method for the change of space intersection angle of a
mapping camera, for the change of the angle should be within 5" to ensure the reliability of transmit-
ting data in orbit. First, the temperature field was calculated for high and low temperature operating
conditions with the I-deas software. Then, the calculated temperature field was input to a structural
model as temperature load to complete the temperature mapping from a temperature model to the

structural model, namely, from a simple model to a complex model. The thermal-elastic deformation
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was calculated and the center of optical element deformation was obtained. Finally, the change of
space intersection angle of the mapping camera was calculated in two operating conditions with a self-
programming software. The results show that the change of intersection angle is below 5" when the
temperature operating condition is changed. It concludes that the calculated method can get the accu-

rate change of intersection angle and the calculated data can benefit to the analysis on the space map-

ping.
Key words: mapping camera; space intersection angle; temperature mapping; thermal-elastic deforma-
tion
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Fig. 4 Temperature distribution of back camera at
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Fig. 6 Temperature distribution of elevation camera
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Fig. 7 Temperature distribution of back camera at

high temperature
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Fig.9 Finite element model of three-line mapping camera
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Fig. 10 Temperature mapping distribution of eleva-

tion camera at low temperature
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Fig. 11  Temperature mapping distribution of back

camera at low temperature
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Fig. 12 Temperature mapping distribution of base at

low temperature
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Fig. 13 Temperature mapping distribution of eleva-

tion camera at high temperature
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Fig. 15 Temperature mapping distribution of base at

high temperature
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Fig. 16 Temperature loads for two kinds of work conditions
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Fig. 17 Node location for back camera
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Tab.1 Angles of two kinds of work conditions 2 5",
for back and elevation cameras
7
/) 25.003 4 25.003 4
n 25. 003 25.003 2 .
) 0.259 66 0.259 7
/¢ 0.000 494 69 0.000 467 42 | ’
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