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A Study on Adaptive Partitioning—based Genetic Algorithms and
Its Applications
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Abstract

Genetic algorithms(GA) are well known and very popular stochastic optimization algorithm. Although, GA is
very powerful method to find the global optimum, it has some drawbacks, for example, premature convergence
to local optima, slow convergence speed to global optimum. To enhance the performance of GA, this paper
proposes an adaptive partitioning-based genetic algorithm. The partitioning method, which enables GA to find a
solution very effectively, adaptively divides the search space into promising sub-spaces to reduce the complexity
of optimization. This partitioning method is more effective as the complexity of the search space is increasing.
The validity of the proposed method is confirmed by applying it to several bench mark test function examples

and the optimization of fuzzy controller for the control of an inverted pendulum.
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Fig. 1. 3D shape of the test function.
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Fig. 2. Contours of the most promising subregions for
each adaptive partitioning iterations: (a) Iteration 0=[-2,
4]%[-2, 4l(original region), (b} Iteration I=[-2, 1]=[-2,
1]{subregion taken from Iteration 1), (¢) Iteration 2=[-05,
11%[-0.5, 1lisubregion taken from Iteration 2), (d)
Iteration 3=[-05, 0.25]=[-05, 0.25](subregion taken from
Iteration 3),
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Table 1. Test functions and their specifications.
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Table 2. Optimization results of test functions.
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Table 3, Optimization results of the fuzzy controller design.
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Fig. 3. Average control result of each algorithm.
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