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e Development of a neural
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enhancing the performance of g
missile guidance systems. ) ol
e An integrated
dimensional modeling of the
missile and target combined
with trajectory optimization, A B N
aimed at minimizing guidance
errors and reducing flight time.
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ABSTRACT

Achieving high precision and optimal performance in missile guidance systems
necessitates a unified design framework with simultaneous optimization of multiple
system components and constraints. This paper presents an innovative and effective
approach to improving the overall performance of missile guidance by employing a
Model Predictive Controller (MPC) integrated with a neural network-based
identifier. The proposed method focuses on accurate three-dimensional modeling and
Accgpted: 13 !\lo"ember 2025 real-time trajectory optimization between the missile and its maneuvering target,
Available online: 22 December aiming to minimize guidance errors and reduce total flight time. By leveraging a
2025 neural network to learn the nonlinear dynamics of the system, the controller

“Correspondence: eliminates the need for an exact analytical model, significantly decreasing
kaimani@mail.kntu.ac.ir dependency on traditional modeling techniques. This not only enhances modeling
Keywords: flexibility and adaptability but also contributes to lower development and

implementation costs in practical scenarios. Simulation results confirm that the
proposed MPC-based controller significantly outperforms conventional strategies
such as PID & SMC in terms of miss distance reduction and faster interception under
dynamic conditions.
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