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Generation Strategy of Optimal Persistent Formation

Topology in 3D Space

WANG Jin-Ran' 2 LUO Xiao-Yuan® YANG Fan''® GUAN Xin-Ping*

Abstract Aiming at the problem of network communication topology optimization in agents, the algorithm of generating
optimally persistent graph is combined with the knowledge of graph theories in the 3D space. First, an optimally rigid
graph is generated by the rigidity matrix, then in the light of the difference of vertex connectivity, different oriented
operation of adding directions to each edge are performed. By narrowing the scope of the optimally rigid graph one
by one, the rigid graph is made persistent. As a result the optimal persistent graph is presented. At last, simulation
experiments on random multi-agents in 3D space show the effectiveness and the feasibility of the proposed approach. This

algorithm can lower the complexity of communication formation topology and reduce the energy consumption.
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Fig.3 The two basic operations of rigid graph extension

((a) Adding vertex operation (b) Edge-splitting operation

in three-dimensional space)
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