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Community detection algorithm based on belief propagation in complex networks

YOU Xinxin, GE Meng®
(School of Computer Software, Tianjin University, Tiangin 300350, China)

Abstract: The classical Belief Propagation ( BP) algorithm can inference the marginal probability distributions and
maximum likelihood probability of all nodes by a finite number of iterations. JHowever, BP algorithm always causes strong
oscillation in the iterative process, and it uses synchronous way to pass messaggs which seriously affects the convergence rate.
According to a lot of research, three main factors which caused (@scilldtion were found: strong energy, close loop and
contradictory direction. Furthermore, a new update formula and \an)asynchronous way of passing messages were proposed to
solve above two problems. Stochastic block model was<useds 1o model the network generation process and the result of
community division was obtained by using classical| expectation maximization algorithm combined with BP. Extensive

experimental results on real-world networks shew the superior performance of the new method over the state-of-the-art

approaches.
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Fig. 1 Comparison of oscillation and convergence
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Fig. 2 Comparison of synchronous and asynchronousqidates
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Fig. 3 Effect of parameters A on accuracy
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