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Fig.3 Linear/cosine/hyperbolic tangent variant/arc curve mobility model diagram
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Tab.2 Mathematical expressions for different mobility models
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Tab.4 Comparison of performance indicators under different functional mobility models (P57 =0. 1)
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Tab.5 Comparison of performance indicators under different functional mobility models (P =0.01)
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Fig. 5 Convergence graph of partial test functions under different migration models
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Fig. 6 Graph of minimum fitness values of some test functions running independently for 30 times under different models
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Operations Research and Cybernetics

Biogeography-Based Optimization Algorithm with Circular Curve Mobility Model

ZHANG Xiang', LIU Xiaoyu®
(1. College of Mathematical Sciences, Chongqing Normal University;
2. National Center for Applied Mathematics in Chongqing, Chongqing 401331, China)
Abstract: The migration operation is a crucial part of Biogeography-based optimization (BBO) algorithm, and improving the
migration rate model can enhance information exchange and the global search capability of the algorithm. To address the weak search
capability issue of the traditional BBO using a linear migration rate model, a circular arc migration rate model is proposed, where the
migration rate function curve gradually decreases (or increases) with the number of species and then rapidly decreases (or
increases). This model performs better in achieving global optimization. Firstly, the principle and process of BBO are introduced,
and the migration rate model, which is the core of the algorithm, is established. Finally, the BBO with the proposed circular arc
migration rate model is compared and analyzed against the BBO with linear, cosine, and hyperbolic tangent migration rate models.
Through performance testing and comparative analysis on 12 typical test functions, the results show that compared to the linear,
cosine, and hyperbolic tangent migration rate models, the BBO with the circular arc migration rate model demonstrates
improvements in terms of optimization minimum value, average minimum value, and variance performance indicators.

Keywords: biogeography-based optimization; migration rate model; nonlinear migration; arc curve function
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