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Using an improved neural network to guide and control an
interceptor missile towards maneuvering targets

Mohamad Mahdi Soori®, Kazem Imani?

1- PhD student, Faculty of Mechanical Engineering, Khajeh Nasir al-Din Toosi University of Technology, Iran.
2- Assistant Professor, Faculty of Engineering and Flight, Imam Ali (AS) Military University, Tehran. Imani_ka@yahoo.

Abstract

In This paper presents the design and simulation of an optimized neural network
controller for a surface-to-air missile aimed at minimizing the flight time to the target.
The missile and target are modeled in three dimensions, and optimization is
performed to reduce both interception distance and flight time. The novelty lies in
integrating genetic and particle swarm optimization algorithms to design a neural
network controller within a unified guidance and control framework. In the genetic
algorithm, an initial population is selected and evaluated using a fitness function,
while the best pairs are chosen for reproduction. In the particle swarm optimization,
particles update their positions based on previous states, with penalties applied to
those exceeding the problem’s bounds. A PID controller is first designed, followed by
the proposed optimized neural controller. Simulation results show that the proposed
controller, combined with integrated guidance and control, reduces the interception

time by approximately 38 to 42 seconds compared to the PID controller.
Keywords: Missile, guidance and control, neural control, genetic algorithm, particle swarm algorithm.
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