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Migration Optimization Algorithm Based on State Transition and Fuzzy Thinking

ZHONG Da-jian FENG Xiang YU Hui-qun
(Department of Computer Science and Engineering, East China University of Science and Technology,Shanghai 200237, China)

Abstract Inspired by the existing animal migration optimization algorithm (AMO) ,a novel migration optimization al-
gorithm based on state transition and fuzzy thinking (SMO) was proposed for solving global optimization problems. In
the proposed algorithm,the state model and fuzzy opposite model are constructed. Firstly, the state model describes the
distribution of the whole group with two states:the dispersed state and the centralized state. In the dispersed state, the
whole group is distributed in the solution space randomly and a probabilistic decision-making method is used to search
the solution space. It’s the process of exploration. As the individuals learning from each other, the differences between
individuals become smaller and smaller,and the state of the group changes into the centralized state. Meanwhile,a step
based searching strategy is used to find the optimal value. It’s the process of exploitation. Therefore, the balance be-
tween exploration and exploitation can be obtained by using different searching strategies according to the state of the
group. Secondly, the algorithm uses a fuzzy opposite model. It can make full use of the fuzzy opposite position of indivi-
duals and increase the diversity of species. Moreover,it can improve the convergence precision of the algorithm. Then,
the convergence of the algorithm is proved theoretically,and twelve benchmark functions are used to verify the perfor-
mance of the proposed algorithm. Finally, the algorithm is compared with three other optimization algorithms. Experi-
mental results attest to the effectiveness of SMO.
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