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Measuring system of space intersection angle for three-line
mapping camera in thermal-optical test
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Abstract: A quantitative measurement method for the space intersection angle of a three-line mapping
camera is put forward in a thermal-optical environment test after studying the measuring principle of
the intersection angles and designing a new measuring system. The requirements of the thermovacuum
measuring system and optical measurement fields are presented in detail, especially the demands for
the collimator and special reticle are described. Then, the preparation for the thermal-optical test is is-
sued. A measurement software system is established based on LabVIEW and the intersection angle of
the three-line mapping camera is tested by the quantitative measuring method. The results show that
the change of the intersection angle is less than 1" when the temperature operating condition has been
changed. It is concluded that the quantitative measurement method can get the accurate change of the

intersection angle, and measurement data can provide important references for the ground analysis
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with three-line mapping cameras.
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Fig. 1 Installation scheme of three-line mapping

camera on orbit
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Fig.2 Schematic diagram for azimuth of collimator

supervised by theodolite
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Fig. 3 Installation framework of window and flange
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Tab.1 Parameters for space environmental simulator
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Fig. 4 Optical measurement field
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Fig.5 Optical structure of collimator
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Fig. 6 Outer structure of three-dimension turntable
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Fig. 7 Installation framework of three-line mapping

camera during test
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Tab. 2 Measurement data for collimator @)
X IEM Y IE# Z IEM
XHiM  —2.2X107° 4.8X107° 0. 000 29
Y i 8.5X107°—0.000 1 —0.000 13
AR —0.000 3 9.1X10°° —0.000 13

X

Z

8 FATLAE AR s T A

Fig. 8 Coordination framework of collimator
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Fig. 9 Framework of test software
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