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Design of an Optimal Cooperative Guidance Law Confronting
Evaders with High Maneuver

H. Nouri! and S. Nasrollahi?*

1- Electrical Engineering Department, Amirkabir University of Technology
2- Faculty of Electrical and Computer Engineering, Malek-Ashtar University of Technology, Tehran, Iran.

Abstract: The problem of cooperative guidance of two pursuers against an evader equipped with higher maneuverability is
investigated. The goal is that the distance between the evader and at least one of the pursuers becomes less than a predetermined
threshold at the end of the flight time. To achieve this goal, firstly, the roles of pursuers are divided into two units, which include
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1) pursuing the evader 2) Observing the evader’s scape space. Secondly, a novel cooperative guidance law based on the optimal
separation of roles of the pursuers is proposed and formulated into a constrained nonlinear optimal control problem. Thirdly, the
problem is solved using the Direct Collocation with Nonlinear Programming (DCNLP) method which is an optimization
approach. Finally, several numerical simulations are presented to verify the effectiveness of the proposed cooperative guidance

law.

Keywords: Terminal Phase Cooperative Guidance, Highly Maneuverable Evader, Optimal Separation of Roles, Constrained
Optimal Control, Line of Sight Rate, Direct Collocation with Nonlinear Programming .
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