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Hierarchical learning bare-bones particle swarm optimization algorithm

SHEN Yuan-xia®, CHEN Jian®, ZENG Chuan-hua®, WANG Xiao-yan®*, WEI Lin-na®
(a.
Technology, Maanshan 243032, China. Correspondent: SHEN Yuan-xia, E-mail: yuanxiashen@163.com)

School of Computer Science and Technology, b. School of Mathematics & Physics, Anhui University of

Abstract: The reasons for the fast loss of population diversity in bare-bones particle swarm optimization(BPSO) are
analyzed, and a hierarchical learning BPSO(HLBPSO) is developed to avoid the premature convergence. In the HLBPSO,
each particle can learn from the personal best(pbest) particle, the superior particle and the global best(gbest) particle
according to the learning probability. The learning mechanisms can provide hierarchical searching for maintaining the swarm
diversity. Moreover, the gbest particle adopts the jump strategy to strengthen the escape ability and the disturbance strategy

to improve the quality of the solutions. The experimental results show that the proposed method significantly outperforms

the state-of-the-art PSO algorithms in terms of convergence speed and solution accuracy.
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