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Abstract: This paper presents a subsystem decomposition method based on community structure detection with weight-
ed directed graph. The configured subsystems are used for the design of distributed state estimation. For a complex nonlin-
ear system, a weighted digraph considering the strength of the connected edge is constructed, and a community structure
detection is introduced to divide a complex nonlinear system into several subsystems. The proposed subsystem decompo-
sition method takes both the number of connecting edges between subsystems and the connection strength of the vertex of
the digraph into account. To this end, the configured subsystems have stronger connections within a subsystem and weaker
couplings among the subsystems. For the decomposed subsystem, a distributed moving horizon estimation method based
on information interaction is designed. Compared with the existing methods, the proposed method can effectively improve
the performance of state estimation for a same distributed state estimation.
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Fig. 1 Flowchart of the proposed subsystem decomposition
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Table 3 Summary of the estimation performance

no L 2 RERMEL %
1 230728 19.5030 —15.4718
2 242589 20.1610 —16.8924
3 256276 20.8374 —18.6916
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