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Table 1 Comparison between DE and MDE on the three functions. The results are averaged over 50 runs

DE MDE
i %‘ R BEG%) B %)
10 1000 4.61E + 00(1.19E + 00) 2.58E + 00(1.54E + 00)
R, 20 2000 1.42E + 01(1.11E + 00) 1.44E +01(1.16E + 01)
30 3000 2.37E +01(7.32E - 01) 2.32E + 01(7.40E + 00)
10 1000 0(0) 0(0)
R, 20 2000 2.67E + 01(3.28E + 00) 0(0)
30 3000 8.09E + 01(7.40E + 00) 0(0)
10 400 7.13E - 02(4.39E - 02) 2.75E - 02(2.12E - 02)
G, 20 800 2.99E - 10(1.06E - 09) 0(0)
30 1200 2.98E - 12(9.78E - 12) 0(0)
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Fig.1 Comparison of convergence curves for Rosenbrock
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Fig.2 Comparison of convergence curves for Rastrigin
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Fig.3 Comparison of convergence curves for Griewank
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Modified Differential Evolutionary Algorithm for Fast
Simulation Optimization and Its Application

RAO Da-lin, CAI Guo-biao

(School of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A modified differential evolutionary algorithm(MDE) is proposed. MDE adopts “Position” varying scale factor, which
calculates the scale factor linearly according to the position of each individual after arranging by the fitness. To maintain good diversity ,

normal distribution function is used to disturb the parameters of MDE. A new mutation operator is proposed too, which can enhance the

exploration efficiency and precision associating with basic mutation operator. The benchmark function result shows that the algorithm not

only has good performance of exploration precision, but also has faster convergence speed than basic DE. At last, MDE is applied in

aerodynamic optimization of turbine in LRE, and the result shows aerodynamic efficiency is increased by 2.5% with low computational

cost. The application instance indicates good applicability of MDE for simulation optimization problem .

Key words: Differential evolution; “Position” varying scale factor; Normal distribution; Mutation operator; Simulation opti-

mization; Turbine



