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Optimal guidance law for aircraft and missile cooperation

Hua Wenhua* , Zhang Yongjun”, Zhang Jinpeng " ™
( " China Airborne Missile Academy, Luoyang 471009)
( ™ Aviation Key Laboratory of Science and Technology on Airborne Guided Weapons, Luoyang 471009 )
Abstract
The optimal cooperative guidance for an airborne defensive missle and its carrier to resist an attacking missile
was investigated with the aim of protecting the carrier and improving the kill probability of the defensive missle,
while reducing the demand of control quantity. Based on the linear quadratic optimal-control theory and the reason-
able assumption of attacking missile guidance mode, a double-way cooperative optimal guidance law for the defen-
sive missile and its aircraft and its derived form of single-way were provided. These two guidance laws have analyti-
cal solutions and are adaptive to attacking missile, target aircraft and defending missile with high-order control sys-
tem dynamics. In double-way cooperation, defending missile intercepts attacking missile by using optimal coopera-
tive guidance law for aircraft protection while aircraft maneuvers in the direction of reducing control values and miss
distance of defending missile actively. Nonlinear simulations were carried out to analyze in comparison with the per-
formance of the two cooperative guidance laws, which shows that the two presented optimal cooperation guidance
laws can both intercept the target effectively, which means that the double-way cooperation requires less control
commands than the single-way.

Key words: guidance law, cooperative defense, optimal guidance, cooperative guidance
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