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Abstract; The effect of temperature on the transfer function and space intersection angles of a three-
line mapping camera was analyzed and the thermal control index of the three-line mapping camera was
calculated by a thermal-optical method. First, the temperature field and thermal elastic deformation
were analyzed with Finite Element Method (FEM) on the basis of hypothetic thermal loads and the
wave surface fitted with a Zernike polynomial was put into an optical software to explore the effect of
temperature on the optical transfer function. Then, the temperature regressive data of transfer func-
tion for the mapping camera were obtained in an assumed temperature field. Furthermore, the thermal
size stability of a mapping base was analyzed and the effect of temperature on the intersection angles of
the three-line mapping camera was gotten. Experiments show that the over or short thermal control

designs can be avoided with the proposed method and it can provide reasonable data for thermal con-
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trol indexes.
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Fig. 1 Calculation flowchart of thermal control index

for three-line mapping camera
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Fig. 4 Transfer function curve of elevation camera
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Fig.5 Transfer function curve of back camera
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Fig. 6 Transfer function curve of elevation camera

under 6 °C axial temperature difference
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Fig. 7 Transfer function curve of back camera under

6 °C axial temperature difference
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under 1 °C radial temperature difference
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under 3 ‘C temperature rising
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Transfer function curve of back camera un-

der 3 °C temperature rising
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Fig. 12 Transfer function curve of elevation camera

under 6 °C axial and 1 °C radial temperature

differences
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Tab.1 Transfer function degressive data for temperature fields
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Fig. 14 Finite Element Mode(FEM) of mapping base
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Tab. 2 Intersection angles of mapping camera under

different temperature differences on mapping base (")
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