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Uniform differential evolution algorithm with transform function

and performance analysis
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(National Engineer Research Center of Advanced Rolling, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: When differential evolution algorithm is applied in complicated optimization problems, it has the shortages
of prematurity and stagnation. By efficiently utilizing the information of objective function and solving problems, a uniform
differential evolution algorithm with transform function is proposed in this paper. Firstly, three operators are designed to
generate individuals which obey uniform distribution. Individuals can fully represent the solution space. So the diversity of
populations and capability of global search will be enhanced. Secondly, a transform function used to simplify the objective
function is constructed. It stretches the current local minimum and related regions up to a certain height, while keeps
the optimized function unchanged under the local minimum. Thus, the number of local minima will be largely decreased
with the progress of iterations. Finally, the improved algorithm is quantitatively evaluated by performance indices. The

simulation results show that it has perfect property in efficacy and converges faster, and is more stable.
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2.1 HFHSERS(Study of uniformity)
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4 5 HiX % (Simulation test)
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Fig. 1 Comparison of mean performance
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Table 1 Simulation results of benchmark functions
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PR 3905.9262 3880.5446 9.3858 3905.9262 0 3905.9262 0
%2 —176.1375 —170.8375 0.1271 —173.0815 0.0053 —176.1375 0
PRE3 0 0.0038454 0.00072 0.00014115 0.00013 0.0000725 0.00008
PR#4 1 0.94813 0.00452 0.98192 0.00414 0.99928 0.00032
RS 0 33.3693 9.0096 0.8104 0.9029 0.0121 0.1145
6 —12569.4866 —10065.7665 3.4061 —12167.6607 0.0538 —12569.4853 0.0021
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Table 2 Comparison of the AsG
PRI SGA DE AtDE

Rosenbrock 200 83 42
Levy No.5 200 200 57
Levy No.8 200 145 44
Schaffer 200 200 126
Schwefel 490 451 333
Generalized Schwefel 500 475 329
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5 458 (Conclusion)
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