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Abstract: The multi-target tracking performance of phased array radar networks is fundamentally constrained
by limited resources and asynchronous sampling mechanisms, especially under the Track-And-Search (TAS)

mode. In this context , competition between search and tracking tasks, together with measurement uncertainty,
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substantially affects overall system performance. To address these challenges, this paper proposes a Task
Priority-DrivenResource Scheduling (TPRS) method for asynchronous phased array radar networks (APARNS)
operating in cluttered environments. The proposed method incorporates soft association probabilities and
environmental parameters, including false alarm density and detection probability, into the resource scheduling
model to characterize the impact of measurement uncertainty on scheduling decisions. Within the TAS
framework, where target tracking is established through multiframe detection, the scheduling strategy
emphasizes tracking tasks and performs priority-driven sequential allocation under resource constraints. On this
basis, a closed-loop multi-target tracking framework for APARNSs is developed by integrating centralized
resource scheduling with distributed state estimation and fusion. Joint probabilistic data association is
employed for multi-target state estimation, while covariance intersection is adopted for asynchronous
measurement fusion. The posterior Cramér-Rao lower bound incorporating association uncertainty is used as
the scheduling performance metric. Given that the resulting optimization problem involves coupled
multidimensional decision variables and is NP-hard, a two-stage solution method combining multidimensional
decoupling and sequential dynamic programming is developed to reduce computational complexity and enable
adaptive scheduling of radar—target assignments and asynchronous dwell time under resource constraints.
Simulation results demonstrate that, under limited resources and clutter interference, the proposed method
effectively improves overall multi-target tracking accuracy and resource utilization efficiency in APARNSs,
thereby providing a feasible technical framework for the practical deployment of asynchronous multiradar

cooperative tracking systems.

Key words: Asynchronous Phased Array Radar Network (APARN); Multi-Target Tracking (MTT); Track And
Search (TAS); Joint Probabilistic Data Association (JPDA); Coordinated scheduling; Dwell time optimization
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(¢) Schematic diagram of sequential dwell time allocation for tracking tasks
within a single scheduling interval under the TAS framework
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Fig. 1 Asynchronous system architecture and illustration of key parameter descriptions
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Fig. 4 Single radar-target assignment results of APARN during MTT
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