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Distributed Cooperative Guidance Law for Multi-missile
Systems Attacking Maneuvering Target
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(Chinese Ordnance Navigation and Control Technology Research Institute, Beijing 100089, China)

Abstract: A set of distributed cooperative guidance law of multi-missile systems for maneuvering
target attacking is developed on the basis of the augmented proportional guidance and synchroniza-
tion theory of distributed networks. The proposed guidance law is based on local guidance law
combined with distributed cooperative guidance strategy. The local guidance law is derived from
augmented proportional guidance law. Furthermore, the distributed cooperative guidance law
which could steer all missiles to intercept the maneuvering target simultaneously is synthesized via
the algebraic graph theory and consensus principles of nonlinear systems. The designed cooperative
guidance law relies on only local interaction with neighboring states within line-of-sight range and
exhibits low communication cost as well as good scalability. Finally, related numerical simulations
are performed to verify the effectiveness of the proposed guidance law.
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Fig. 1  Schematic of multi-missile cooperative systems

attacking maneuvering target
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Fig.2 Communication topology of multi-missile systems
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Tab. 1 The initial state of all missiles
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Fig. 3 Trajectories of all missiles with cooperative guidance law
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Fig. 5 Orientations of all missiles with cooperative guidance law
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Fig. 6 Guidance laws of all missiles
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Tab.2 The flight time of all missiles
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