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With the advancement of technology, targets in various classes and with
various features have entered the arena. Interceptors also have limitations
such as dimensions, fuel quantity and maneuverability. Therefore, in order to
approach the goal more effectively and achieve better performance, it is
necessary to provide new guidance methods. The main approach of this
research; The design of the robust guidance law with limited angle of attack is
based on differential game theory and nonlinear optimal control. In this
approach, the acceleration of the interceptor and the acceleration of the target
are calculated as two separate inputs; The interceptor seeks to minimize the
cost function and at the same time it is assumed that the target seeks to
maximize the same cost function. For this purpose, considering nonlinear
equations with uncertainty, a robust guidance law based on state-dependent
Riccati equations is presented. Here, the approach is to transform the robust
control problem into optimal control, and the problem is solved using the
state-dependent Riccati equation optimal method. The presented law for two
interceptor scenarios with constant speed and variable speed, taking into
account the aerodynamics of the interceptor, simulation and its results for
scenarios with large initial flight path angles of the interceptor and targets with
step, sinusoidal and random maneuvers are presented. Also, at the end, by
comparing the method proposed in this article with the augmented
proportional navigation method, it is shown that the interceptor hits the
maneuvering target in less time and less distance and shorter navigation path
and has better performance.
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