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A Design of Active Defense Optimal Collaborative Guidance Algorithm for
Active Defense of Early Warning Aircraft Based on Three-Body

Confrontation Strategy

WANG Xiaoping, ZHOU Wen, LIU Bo
(Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract Aimed at the problems that an early warning aircraft is limited in maneuverability and is also
subject to the “targeting dagger” threat of enemy advanced missiles in air combat, an active defense method
is designed. First, an early warning aircraft or escort aircraft is to launch one or more defense missiles to
combat incoming missiles. Second, the early warning aircraft is to evade them under condition of battle-
field perception, information sharing and tactical coordination. Based on the research of the optimal coop-
erative guidance algorithm with the optimal control theory in the three-body attack and defense confronta-
tion problem composed of target aircraft, defensive missiles and target missiles under the two-dimensional
plane, the cooperative guidance law is extended from two-dimensional to three-dimensional through two-di-
mensional projection method for active defense process in three-dimensional space which transforms the de-
sign problem of the three-dimensional active defense guidance law into two mutually constrained two-di-
mensional plane guidance law (horizontal and vertical plane) design problems. The simulation results show

that the proposed guidance algorithm can effectively intercept the incoming missiles under different attack
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modes in space and meet the needs of interception accuracy. The simulation results show that compared

with the traditional interception guidance algorithm, the proposed guidance algorithm not only meets the

required interception accuracy, but also has a smaller interception overload and has certain advantages.
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