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A Label-Propagation-Probability-Based Algorithm for
Overlapping Community Detection

LIU Shi-Chao ZHU Fu-Xi GAN Lin
(School of Computer, Wuhan University , Wuhan 430072)

Abstract Finding high quality community helps the users to understand the real complex
networks, especially the dynamical analysis of overlapping community structure has the vital
significance for community management and evolution. This paper proposes a novel overlapping
community detection algorithm called Label-Propagation-Probability-Based (LLPPB) algorithm.
Each node is assigned a unique label and determined the update order according to the value of
node influence. Probability of label propagation depends on the structure propagation characteristics
of complex networks and properties of the nodes, meanwhile revising the results from using history
information of node label in the process of propagation. Finally nodes with the same tag are divided
into one community after propagation, and the overlapping community structure consists of nodes
which have more than one label. Experiment results from benchmark datasets and C-DBLP network
with time dimension illustrate that LPPB is accurate and stable for overlapping community
detection. The dynamic analysis of overlapping structure not only reveals the behavior characteristic
of the community overlapping nodes, but also proves that C-DBLP network is undergoing the

high “coupling” trend.
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Background

Community is an important structure in most complex
networks, vertices in the same community are dense and
intercommunity edges are sparse. Identifying communities
especially the overlapping structure helps us to understand
real large networks, and also has the vital significance for
community management and commercial recommendation.

Label propagation is a new method applied to overlap-
ping structure detection because of its approximate linear
time complexity. Thus, We proposes a novel overlapping
community detection algorithm called Label Propagation
Probability Based Algorithm, in which probability of label
propagation depends on structure propagation characteristics
of complex networks, properties of nodes and the history
label information in the process of propagation. Experiment

results show that it outperforms the state of art algorithms in
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performance and efficiency. In addition, we conduct dynamic
analysis of overlapping structure, finding that C-DBLP
network is in the high “coupling” trend of development.
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