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Abstract: To address the challenge of radio frequency (RF) stealth energy management induced by temporal

coupling in space-based radar regional search scenarios, this paper proposes an RF stealth-oriented joint
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optimization algorithm for the detection window and beam-position energy in space-based radar regional search.
First, based on the motion characteristics of the space-based radar and by jointly considering the detection
window, beam-position energy, and time-varying geometric link, the algorithm derives the beam-position
detection probability. Next, the prior threat weight of each beam position is incorporated into a regional
composite detection metric for characterizing the regional search performance. The optimization aims to
minimize the total radiated energy of the space-based radar subject to multiple constraints: the prescribed
weighted-detection probability threshold, the upper and lower bounds of single-beam-position energy, and the
visible-window time. Accordingly, the start time of the detection window is optimized jointly with the beam-
position energy. Finally, a two-layer joint solution framework is designed to address the coupling among the
detection window, beam-position energy, and time-varying geometric link. The outer layer optimizes the start
time of the detection window using minimal total radiated energy as the criterion. The inner layer iteratively
updates the beam-position illumination time and geometric link coefficient and solves the constrained energy
allocation under the Karush—Kuhn—Tucker conditions. Simulation results show that compared with existing
methods, the proposed algorithm can further reduce the total radiated energy of the space-based radar while

satisfying the specified regional search performance requirement, thereby enhancing its RF stealth performance.
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