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Abstract: To achieve multi-optical axis calibration of the space photoelectric tracking and aiming system in a
vacuum, this paper first designed a set of multi-axis calibration systems according to the accuracy require-
ments for multi-axis consistency detection of the space photoelectric tracking and aiming system. Then, a de-
tailed error analysis of each subsystem of the multi-axis calibration system was conducted, and the methods
to restrain the influence of error in the key subsystem were given. After that, the technical tests of the space
photoelectric tracking and aiming system of the Communications Technology Experiment Satellite 3 were
implemented in laboratory and vacuum environments, and the error sources and test accuracy of the multi-ax-

is calibration system in the two test environments were analyzed and the test results were given. Finally, the
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accuracy of the multi-axis calibration system was verified. The final results show that the calibration accur-

acy of the multi-axis calibration system in this paper is 0.998" in the laboratory test environment, and the cal-

ibration error of the parallelism of transmitter and receiver is 1.165"; the calibration accuracy is 1.219" in the

vacuum test environment, and the calibration error of parallelism of transmitter and receiver is 1.359". These

results fully meet the 1.5" multi-optical axis detection accuracy requirements of the space photoelectric track-

ing system, and provide support for research in related engineering applications.

Key words: space photoelectric tracking and aiming system; vacuum environment; multi-axis calibration; er-

ror analysis; restrain errors; test analysis
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Fig. 1 The structure of the multi-axis calibration system
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Fig. 2 Principle diagram of the calibration system
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