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with Lossy Digital Phase Shifters

— Simultaneous Optimization of Amplitudes and Phases —
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Abstract A large-scale phased array antenna will be adopted as a transmitting system of solar power satellites. In our
previous studies, we proposed a decomposition-based efficient algorithm to find phase shifts of antenna elements that
maximizes microwave power transmitted from a phased array antenna including lossy digital phase shifters. In this study we
consider a problem to optimize not only phase shifts but also amplitudes simultaneously. First, we formulate this problem as
a mixed-integer programming problem, and next, we show that our decomposition approach is also applicable to this problem.
Then, the effectiveness of the proposed algorithm is verified by numerical experiments.

Keyword phased array antenna, phase shifter loss, simultaneous optimization, mixed-integer programming problem
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