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Improved Differential Evolution Algorithm Based on Dynamic Adaptive Strategies

WANG Cong-jiao WANG Xi-huai XIAQO Jian-mei
(Department of Electrical Engineering and Automation, Shanghai Maritime University, Shanghai 201306, China)

Abstract To solve problems of DE applied to complex optimization functions, an improved differential evolution algo-
rithm (dn-DADE) based on dynamic adaptive strategy was proposed in this paper. Firstly, the elite solutions of current
population were utilized in the new mutation strategy (DE/current-to-dnbest/1) to guide the search direction. Second-
ly, the adaptive update strategies of scaling factor and crossover factor were designed for making parameter values self-
adapting at different search stages to improve the stability and robustness of the algorithm, A set of 14 benchmark func-
tions were adopted to test the performance of the proposed algorithm. The results show that dn-DADE algorithm has
the advantages of remarkable optimizing ability, higher search precision, faster convergence speed and outperforms se-
veral state-of-the-art improved differential evolution algorithms in terms of the main performance indexes.
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fo(x) 7.82E—11 5.68E—17 1.43E—19 2.83E—14 NA
fio(x) 2.49E—15 5.96E—11 3.17E—17 6.71E—12 NA
fn(x) 5.77E—06 4.03E—20 1.89E—13 8.74E—05 NA
fiz(x)  4.26E—17 NA 2.68E—14 1,56E—10 5,13E—13
fia(x) 8.82E—20 1.09E—10 NA 5.29E—05 7.36E—15
fla(0) 4.91E—09 2.78E—13 3.19E—17 6.59E—11 NA
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