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ABSTRACT
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Composite nonlinear
feedback

Line-of-sight

Usually, lateral acceleration constraint has would have undesirable effects on the
stability and performance of a guidance system. The composite nonlinear feedback (CNF)
can be effectively used to improve the transient response of the closed-loop system in the
presence of the constrained input. In this way, guidance law consists of an extra nonlinear
term besides the conventional linear one. As a result, such a term inproves the qualitative
characteristics of the transient response. Meanwhile, the nonlinear term is a function of
the rate of line-of-sight (LOS) angle which is not activated at origin and infinity. Thus, it
would be effective only in a specified region. In this paper, proportional navigation is
employed for the linear term of the CNF-based guidance law. Therefore, a guidance
algorithm is developed for tracking problems using the CNF idea. Applying the proposed
guidance method, the closed-loop stability is analytically proved via the well-known
Lyapunov stability theory. The suggested approach is simulated in a numerical example.
Then the results are compared with an existing technique. As expected, guaranteeing
closed-loop stability, in contrast to a similar method, the proposed scheme considerably
improves the performance and transient response of the guidance system in the presence

of lateral acceleration limitations.
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