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Abstract  The multi-objective optimization of problems with large scale variable has become a
focus in multi-objective evolutionary algorithm research field. Multi-objective particle swarm
optimization algorithm is of better convergence, easier calculation and less parameter settings, yet
“variable dimensionality” will be triggered as strategic variables increase. To solve the problem,
this paper proposes random variable decomposition strategy, i. e. to promote the possibility of
distributing associated variables into one group by random variable decomposition on the basis of
variable groups, so as to realize better maintenance in association between variable groups.
CCMOPSO is proposed through the integration of cooperative co-evolution evolutionary frame
into the large scale variable decomposition. Comparative simulation experiment is conducted after
the variable extension on typical standard functions of ZDT1, ZDT2, ZDT3, DTLZ1 and DTLZ2.
Comparison between convergence and diversity of the algorithm with the binary addition index €

and hyper-volume indicator (HV), shows this algorithm is of better diversity, convergence and
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easiness in multi-objective function with large scale variable than MOPSO, NSGA-II, MOEA/D

and GDE3, and computational complexity is decreased.
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®3 BERIERTHE
HABUEFRF 4 CCMOPSO NSGA-1I MOEA/D  GDE3

100 0. 820 0.328 0. 888 0.795
300 0.837 0. 295 0.539 0.709
ZDT1
500 0. 852 0.298 0. 488 0.671
1000 0. 850 0. 309 0. 607 0. 407
100 0. 560 0. 068 0.618 0.512
300 0.723 0. 025 0.637 0.633
ZDT2
500 0.746 0. 026 0.661 0.578
1000 0. 850 0. 310 0. 408 0. 603
100 0.731 0.407 0. 886 0.651
300 0. 843 0.322 0.529 0. 628
ZDT3
500 0. 859 0.297 0. 477 0. 546
1000 0. 864 0. 305 0.544 0. 437
200 0.994 0. 681 0.782 0. 853
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200 0. 986 0.576 0.683 0.768
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100 55.7 87.3 60. 9 58.4
300 97.6 157.1 113.2 108.5
ZDT1
500 108.3 212.6 151.7 134.9
1000 124.8 405. 2 284. 6 237.1
100 53.9 83.4 58. 6 60. 5
300 90.5 146. 8 102. 8 98.3
ZDT2
500 104.2 210.9 156. 1 142. 7
1000 118.3 391.5 274.6 251.8
100 67.1 93.2 78.9 75.9
300 102.8 159. 5 121.7 112.5
ZDT3
500 108. 4 230.1 179. 2 164.0
1000 132.9 447. 2 307. 4 287.1
o 200 164. 2 331.7 285. 4 243.9
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500 207.5 464. 2 387.1 322.0
200 177. 4 368. 6 327.2 286. 2
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500 231.1 516. 4 439. 5 364. 5
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Background

The multi-objective optimization of large scale variable
optimization has been applied in the practical work and greatly
changed our lives. Nowadays solving the multi-objective
optimization with hundred and thousand variables has become
one of the hot research topics. This paper proposes Multi-
Objective Particle Swarm Optimization Algorithm Using Large
Scale Variable Decomposition. The algorithm proposed is of
better diversity, convergence and easiness in multi-objective
function with large scale variable than MOPSO, NSGA-II,
MOEA/D and GDE3.
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