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Research on natural computing strategy for multi-objective optimization
based on three—-way decision

ZHANG Xinru, JI Weidong, YUE Yugqi, YIN Zengxiang

(College of Computer Science and Information Engineering, Harbin Normal University, Harbin 150025, China)

[ Abstract] In order to enhance the efficiency of the optimization algorithm and solve the problem of early convergence, a natural
computational strategy of multi —objective optimization based on three —way decision is proposed. Using segmented Tent chaotic
initialization population, a uniformly distributed initialization population is generated. The idea of three—way decision is introduced to
divide the population into positive domain, negative domain and boundary domain according to the size of fitness value, and
different variational behaviors are performed for the optimal individuals in the three domains respectively. The Euclidean distance of
individuals in the target space is combined to fully explore the potential values that may be optimal solutions. The strategy is applied
to the particle swarm optimization algorithm and the grey wolf optimization algorithm, respectively. The experimental results show
that the strategy has better solution accuracy, faster convergence speed and higher performance of finding the optimal value as well
as certain universality.
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Fig. 1 3WD-MNC algorithm flow chart
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Tab. 1 Comparison of HV indicators

M R AL 3WD-MOPSO MOPSO 3WD-MOGWO MOGWO
ZDTI A 2.44E+01 2.37E+01 3.13E+01 2.98E+01
bR 2.92E-01 5.98E+00 1.21E+00 2.36E+00

ZDT2 I 8.58E+00 8.47E+00 1.13E+01 1.05E+01
b2 1.45E-01 2.91E+00 7.77E-01 9.31E-01

ZDT3 Al 2.05E+01 1.77E+01 2.47E+01 2.25E+01
b2 6.17E-01 4.24E+00 5.81E+00 5.26E+00

ZDT6 wAE 2.44E+02 1.82E+02 1.43E+02 5.27E+01
bR 4.80E+01 4.75E+01 2.95E+01 1.42E+01

DTLZ2 S VR[] 2.83E+02 1.01E+02 1.30E+02 4.96E+01
bR 4.82E+01 1.92E+01 1.97E+01 4.62E+00

H13 1 T4, 3WD-MOGWO Fl 3WD-MOPSO T MOPSO i H MOGWO 1 J5 19254 PERE A X
PIPET MOPSO 53k, WA SO §2 3WD SRR Hhr,
2 IGD EiRATLL
Tab. 2 Comparison of IGD indicators

W R AL 3WD-MOPSO MOPSO 3WD-MOGWO MOGWO
ZDT1 A 4.78E-01 4.80E-01 4.74E-01 4.84E-01
¥{E 6.43E-01 6.37E-01 5.91E-01 7.66E-01

b2 1.42E-01 1.83E-01 1.03E-01 1.48E-01

ZDT2 FAuE 5.35E-01 5.75E-01 5.39E-01 7.69E-01
¥ 7.01E-01 1.74E+00 7.20E-01 8.79E-01

brifE2z 1.34E-01 1.47E+00 1.12E-01 7.14E-02

ZDT3 FAE 7.06E-01 7.32E-01 7.20E-01 7.23E-01
B f(i] 8.20E-01 1.06E+00 1.03E+00 8.94E-01

FrifE 2% 1.53E-01 2.58E-01 1.67E-01 1.65E-01

ZDT4 A 4.77E-01 1.80E+00 4.77E-01 5.26E-01
¥iE 6.98E-01 8.10E+00 6.90E-01 6.18E+00

bR 2z 1.77E-01 1.19E+01 1.26E-01 9.83E+00

ZDT6 wAE 8.44E-01 8.74E-01 8.50E-01 8.60E-01
WM 8.65E-01 6.05E+00 9.46E-01 9.34E-01

b2 1.61E-02 2.76E+00 6.11E-02 5.56E-02

2 2 n[ 50, 76 ZDT &%) 5 AN o] &3 I, P22 S T BAR B EE , 7R A SCT $2 38 AE
3WD-MOGWO B3EF1 3WD-MOPSO By ) £ 31 M PR B A R EE R B, ZDT1,ZDT4 |
P T Hofb g s | AN T HABSE S DL & 3WD-MOGWO k38 3 A, T MOPSO 4857 , Al Xt
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