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Abstract: The differential evolution(DE) algorithm has some disadvantages, such as easy to fall into local optimal
solutions, slow convergence speed and low convergence precision in the later stage of evolution. By means of combining
DE/rand/1 mutation mode with global exploration ability and DE/best/1 mutation mode with local exploitation ability,
and introducing the elite archive strategy and control parameters adaptation strategy, a self-adaptive differential evolution
with dual mutation modes collaboration(DMCSaDE) is proposed. A total of 15 typical benchmark test functions are used
to perform comparative experiments. The experimental results show that DMCSaDE can effectively improve the global
exploration ability and local exploitation ability, avoid the premature convergence and greatly improve the convergence
performance and robustness. Additionally, the size of elite population has a significant effect on the optimization
performance of DMCSaDE.
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fi1 1000 5.41e-09  N/A(73)  821e-03  N/A(53)  241e-09  N/A93)  2.52e-14  674(100)  0.00e+00  212(100)
fi2 1000 2.85e-01 688(100) 3.43e-01 732(100) 3.10e-01 728(100) 2.90e-01 636(100) 1.99e-01 207(100)
fis 500 3.28¢-07 N/A(0) 1.81e-07 N/A(0) 1.14e-07 N/A(0) 1.89e-10  413(100)  0.00e+00  134(100)
fia 500 8.63e-04 N/A(0) 1.17e-01 N/A(0) 1.86e-04 N/A(0) 2.85e-07 N/A(0) 1.35e-19 198(100)
fis 500 5.52e-03 N/A(0) 1.34e-02 N/A(0) 1.53e-03 N/A(0) 2.12e-06 N/A(0) 1.29¢-19 210(100)
7 2 DMCSaDE 5 H 2§ DE B 1L EE R
B3 SaDE JADE EPSDE CoDE Rank-JADE JADE-APTS DMPSADE DMCSaDE
f1 2.96e-30 0.00e+00 1.02¢-29 3.12¢-31 0.00e+00 0.00e+00 0.00e+00 0.00e+00
f3 9.33e-02 4.15e-27 4.12e-22 4.25¢-09 7.03e-27 2.10e-29 2.34e-05 1.50e-29
fs 8.24e+01 6.70e-01 1.23e+00 9.86e-01 1.04e+00 8.59¢+00 6.23e-01 3.58e-01
fo 8.48e+05 2.0le+04 9.28e+06 1.87e+05 1.46e+04 7.43e+03 3.50e+05 3.89e+03
fio0 2.11e+01 2.10e+01 2.11e+01 2.01e+01 2.10e+01 2.09e+01 2.11e+01 2.01e+01
f11 5.23e-03 4.10e-03 7.44¢-03 5.11e-03 4.97¢-03 3.05e-03 4.61e-04 5.85e-06
fis 2.22e+01 2.18e+01 2.30e+01 2.20e+01 2.17e+01 1.19e+01 2.19e+01 8.27e+00
#& 3 DMCSaDE £\ [E] NEP THIfLILEER
A=0.1 A=0.3 A=0.5 A=0.7 A=0.9
mE T
Mean MNEG(SR)/% Mean MNEG(SR)/% Mean MNEG(SR)/% Mean MNEG(SR)/% Mean MNEG(SR)/%
fi 1500 1.43e-153 137(100) 1.32e-114 202(100) 1.94e-93 290(100) 5.41e-80 385(100) 2.92e-60 499(100)
f2 2000 1.59e-78 216(100) 2.46e-69 299(100)  2.92e-59  421(100)  2.46e-45  558(100) 1.16e-37  722(100)
fa 5000 3.38e-76 777(100) 8.96e-52  1345(100)  9.81e-41  1881(100) 4.97e-30  2488(100)  3.25e-17  3400(100)
fa 5000 1.85e-17  2490(100)  3.63e-21 1915(100)  9.55¢-24  1962(100)  9.21e-24  2104(100)  4.48e-21  2478(100)
fs 3000 231e-20  868(100)  9.32e-28  996(100)  8.69¢-28  1333(100) 6.21e-28  1643(100) 2.02e-21  N/A(67)
fe 1500 4.00e+00  N/A(0) 0.00e+00  82(100)  0.00e+00  112(100)  0.00e+00  152(100)  0.00e+00  204(100)
fr 3000 2.66e-03 902(100) 1.14e-03 476(100)  1.47¢-03  790(100) 1.93¢-03  700(100) 1.70e-03  1225(100)
fs 1000 9.14e+02 N/A(0) 0.00e+00  618(100)  0.00e+00  739(100)  0.00e+00  850(100)  3.55e+02 N/A(0)
fo 500  8.39e-43 169(100) 7.09¢-34 240(100) 3.6le-26 303(100) 3.38e-20 359(100) 2.86e-14 421(100)
fio 500 2.11e+00  N/A(0) 2.88e-14  287(100)  2.29e-14  347(100)  7.1le-13  406(100)  1.16e-09  470(100)
fi1 1000 252e-02  N/A(33)  0.00e+00  212(100)  0.00e+00  309(100)  0.00e+00  375(100)  0.00e+00  474(100)
fi2 1000 3.33e-01 135(100) 1.99¢-01 207(100)  1.99e-01  263(100) 1.99¢-01 357(100) 1.99¢-01 440(100)
fiz 500  7.03e-16 91(100) 0.00e+00 134(100)  0.00e+00  184(100)  0.00e+00  229(100)  3.70e-16 ~ 274(100)
fia 500 2.77e-01 N/A(67) 1.35e-19 198(100) 1.35e-19 244(100) 1.35e-19 297(100) 2.92e-18 345(100)
fis 500 7.78¢-02  N/A(33)  1.29e-19  210(100)  1.29-19  268(100)  1.29e-19  306(100)  1.87e-17  363(100)
Best(Second)  4(0) 7(6) 6(5) 6(0) 2(0)
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