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Abstract
two parts: one is the convergence holding of the population, for which the fast nondominated sort approach is used to sort

The basic framework of traditional multi-objective evolutionary algorithms (MOEAs) can be classified into

the population into certain nondomination layers; the other is the distribution maintenance of the population, for which
diversity maintenance mechanisms are adoopted to hold the distribution of the population. However, when dealing with
many-objective optimization problems (MOPs) (The number of objective dimensions is greater than 3), with the incease of
objective dimensions, the conflicts between convergence and distribution will intensifys, and the Pareto dominance’s ability
of comparing the individuals will decline. In this case, traditional MOEAs are no longer apt. In this paper, a evolutionary
algorithm is proposed based on neighborhood competition for multi-objective optimization (denoted as NCEA). Firstly,
the convergence of each individual in the population is estimated by summing its objective values; then the angles between
current selected solutions and the best converged solution are calculated and taken as the estimates of the distribution of
the selected solutions; lastly, an MOP is divided into a number of mutually correlated sub-problems through neghorhood
competition and optimizing, respectively. From the comparative experiments with other five representative MOEAs,

NCEA is found to be competitive and successful in finding well-converged and well-distributed solution set.
Key words Multi-objective evolutionary algorithm, Pareto dominance, neighborhood competition mechanism, many-
objective optimization
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Fig.1 Sketch of neighborhood competition mechanism
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DTLZ #53ikea %1 2 i Kalyanmoy 7¢
2005 AEFEH . BB H AR DMERSE, 8
12 M SRAG IR A VARG RE. DTLZ s 7 8l & %
FhebE, CUFE: PRI, (TE . M R, £
U TRI R, R i)l 34 2 ) A DA BB AR IR 4. 3%
2 g5t 7 DTLZ Z50 I3 )8 i 2 8500 B K h) ks
PE.

3.2 TN IERR

A NN =T EN F8458: Generational dis-
tance (GD). Diversity metric (DM) FI Inverted
generational distance (IGD). Hit GD 2 T#:56:
FEAERAL T R AR EEUR SR B 7, DM I B3y
FRRER) Ak RE, 1 IGD 225 &M Hats, R
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Table 2 DTLZ series test and related algorithm parameters
] HAR % Tt e 38 GrEA &%

DTLZ1 3,4,5,6,8, 10 Linear, multimodal 0.033, 0.052, 0.059, 0.0554, 0.0549, 0.0565 10, 10, 10, 10, 10, 11
DTLZ2 3,4,5,6,8, 10 Concave 0.06, 0.1312, 0.1927, 0.234, 0.29, 0.308 10, 10, 9, 8, 7, 8
DTLZ3 3,4,5,6,8, 10 Concave, multimodal 0.06, 0.1385, 0.2, 0.227, 0.1567, 0.85 11, 11, 11, 11, 10, 11
DTLZ4 3, 4,5,6,8, 10 Concave, biased 0.06, 0.1312, 0.1927, 0.234, 0.29, 0.308 10, 10, 9, 8, 7, 8
DTLZ5 3,4,5,6,8, 10 Concave, degenerate 0.0052, 0.042, 0.0785, 0.11, 0.1272, 1.15, 1.45 35, 35, 29, 14, 11, 11
DTLZ6 3,4, 5,6,8, 10 Concave, degenerate, biased 0.0227, 0.12, 0.3552, 0.75, 1.15, 1.45 36, 36, 24, 50, 50, 50
DTLZ7 3,4,5,6,8, 10 Mixed, disconnected, biased 0.048, 0.105, 0.158, 0.15, 0.225, 0.46 9,9,8,6,5,4
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Table 4 Terminate condition, in generation

Table 5 Settings of a parameter for NCEA, in degree
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