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Abstract: Algorithm fusion or co-evolutionary with multi populations are the solutions for complex
engineering application. A multi-algorithm and multi-population collaborative optimization algorithm is
proposed by differential evolution (DE) algorithm, which pays emphasis on algorithm selection and
combination. The algorithm designs a parameter-adaptive DE algorithm and selects three different DE
algorithm variants which is complementary for each other and provides a multi-population co-
optimization scheme according to four algorithms characters. Stimulation results show that the proposed
algorithm could make four different algorithms remedy for each other, gets a better result, and raises the
precision, reliability and suitability, which reduces algorithm selection difficulty in engineering application.
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Abstract: Algorithm fusion or co-evolutionary with multi populations are the solutions for complex
engineering application. A multi-algorithm and multi-population collaborative optimization algorithm is
proposed by differential evolution (DE) algorithm, which pays emphasis on algorithm selection and
combination. The algorithm designs a parameter-adaptive DE algorithm and selects three different DE
algorithm variants which is complementary for each other and provides a multi-population
co-optimization scheme according to four algorithms characters. Stimulation results show that the
proposed algorithm could make four different algorithms remedy for each other, gets a better result, and
raises the precision, reliability and suitability, which reduces algorithm selection difficulty in engineering
application.
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Tab. 3 Experimental results of the selected 6 algorithms evolving 2 000 generations
PRI A i1 ik 2 ik 3 ik 4 Hiks ik 6
AL 5.62e-09 7.44e-21 2.12e-58 1.77e-19 5.27e-104 2.16e-100
- S YIEN 1.57¢-08 1.84e-19 1.15e-57 5.50e-17 3.66e-102 2.04¢-98
YA 7.84e-09 8.87¢-20 5.31e-58 1.34e-17 7.76e-103 5.41e-99
brifEZE 1.51e-09 1.21e-19 2.51e-58 1.51e-17 9.36e-103 6.50e-99
I e 4.23e+1 3.86e+1 3.32e+1 3.91et+l 4.49¢+1 2.35e+1
- 22l 4.29e+1 4.16e+1 4.29¢+1 4.5le+1 4.86e+1 2.60e+1
YA 4.27e+1 3.98¢+1 3.50e+1 4.21e+l 4.57e+1 2.48¢+1
PRt 22 1.67e-1 1.06e+0 3.32e+0 2.07e+0 7.41e-1 6.62e-1
EAUE 2.59e+2 1.900e-10 1.99¢+2 2.10e-12 1.99e+1 0
3 & LEN 3.07e+2 9.95¢-1 2.42¢+2 8.07e-12 2.14e+2 0
YA 2.94e+2 4.98e-2 2.26e+2 5.15¢e-12 1.41e+2 0
FrifE 22 1.19¢+1 2.22-1 1.0le+1 2.13e-12 7.66e+1 0
I e 7.20e-08 0 0 0 0 0
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