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Abstract

Multifunction radars (MFRs) are required to effectively manage limited time and energy resources while simultaneously performing

search, tracking, guidance, and ballistic missile defense tasks. This study proposes an optimization-based resource management method
for scenarios in which fence search operations for ballistic missile detection are introduced during routine surveillance and tracking tasks.
The radar operation is modeled using a sector-based architecture, in which the search range and tracking maintenance of low-priority
targets are defined as optimization variables. The cost function accounts for search performance degradation, resource overload, and
penalties associated with eliminating high-priority targets. Genetic algorithm (GA) and particle swarm optimization (PSO) methods were
employed to obtain optimal sector-wise configurations under resource constraints. Simulation results demonstrate that the proposed

approach successfully resolves resource conflicts while maintaining the overall operational performance.
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Fig. 1. The concept of face/sector operation of MFR.
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Fig. 2. The flow diagram of resource management.
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