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Effective missile guidance demands intelligent control strategies
and integrated system modeling. This study proposes a hybrid
framework combining Model Predictive Control (MPC) with a
neural network to enhance the tracking accuracy and reduce the
flight time of homing missiles. In this configuration, the neural
network functions as an adaptive identifier, learning the system
dynamics online without requiring an exact analytical model. The
synergy between the predictive capability of MPC and the
learning adaptability of neural networks leads to improved
interception performance against maneuvering targets. Three-
dimensional simulations demonstrate that the proposed approach
significantly reduces both the miss distance and time-to-target
when compared to traditional controllers such as PID and sliding
mode control. These results indicate the high potential of the
proposed method for next-generation air defense applications.
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