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Abstract

This paper describes the configuration of a pilot signal receiving antenna array and a
direction detection system for the solar power satellite, SPS2000. This configuration sim-
plifies the conventional system which requires a standard signal generator with the same
frequency as the pilot signal. First, we show from the results of theoretical analysis that the
direction detection system accurately estimates the pilot signal direction under an ideal
condition. Next, we clarify the performance degradation of the pilot signal detection when
the pilot signal receiving antenna elements are randomly displaced. Computer simulations
were carried out to investigate effects of the direction detection errors due to displacement
of antenna elements. Numerical results show that estimation errors of the pilot signal
direction increase with increases in the degree of the antenna element displacement. The
results indicate the necessity to prevent displacement of the pilot signal antenna elements by
mechanical and electronic means or by digital signal processing.
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