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Multi-missile distributed cooperative guidance integrating backstepping
sliding mode control

ZHOU Rui', SUN Xue-jiao', WU Jiang', CHEN Shao-dong?
(1.

Laboratory of National Defense on Fire Control Technology, Luoyang Institute of Electro-optical Equipment, Luoyang

School of Automation Science and Electrical Engineering, Beihang University, Beijing 100191, China; 2. Key

471009, China. Correspondent: SUN Xue-jiao, E-mail: sunxuejiaomars@126.com)

Abstract: A kind of cooperative guidance law based on the network synchronization principle is proposed for multi-missile
three-dimensional coordinated attack. The synchronization algorithm gives out the speed in three directions, which are
transformed to the command of total velocity and trajectory angles based on the kinematic relations. The controller designing
is divided into three steps based on the backstepping method, which are designing of the speed and ballistic subsystem, the
pneumatic angle subsystem and the angular rate subsystem respectively. The sliding mode control is used in every subsystem.
The affection of aerodynamic parameters perturbation and external disturbance are estimated and compensated based on the
extended state observer. Simulation results show the tracking features of controller and the coordinated attacking effect.
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