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Community Division Algorithm Based on Node Importance and
Modularity Optimization

ZHANG Meng-yuan, LI Ling—juan

('School of Computer Science,Nanjing University of Posts and Telecommunications , Nanjing 210023, China)

Abstract; Compared with unweighted networks, weighted networks can reflect strength of the relationship between nodes and give
complex networks more clear physical meaning. Therefore, the community division of weighted networks has important practical
significance. In order to improve the accuracy of weighted network community division, a weighted network community division
algorithm IMWCD based on node importance and modularity optimization is designed. Firstly,each node is initialized as a community ,
and the node importance is calculated based on the information of the node itself and its neighbors by referencing the evaluation ideas of
degree centrality and PageRank. Then the nodes are traversed according to the ascending order of node importance, and the target node is
moved into the corresponding community based on the principle of maximum modularity gain until each node does not need to be moved
again. Then,each community is taken as a node to reconstruct the network,and the weight of the edge in the new network is the sum of
the weights of the corresponding communities of the two new nodes. Repeat the process until the modularity of the network does not
change. The experimental results on LFR artificial benchmark network data set and real weighted networks such as High—energy theory,
Astrophysics and Condensed matter show that IMWCD algorithm improves the quality of community division compared with the
algorithms of the same type,and has linear time complexity. It is suitable for the community division of large—scale weighted networks.
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