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Dynamical Topology Multi-objective Particle
Swarm Optimization Algorithm
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(CIMS Research Center, Tongji University, Shanghai 201804, China)

Abstract: The paper presents a dynamical topology multi-
objective particle swarm optimization (DMPSO) algorithm and
a definition of the degree of domain and congestion and
discrepancy of particles as well as a strategy of renewing
archives which depends on the degree of domain and
congestion around neighborhood. So the diversity and
uniformity of solution are enhanced. In order to overcome the
premature convergence, a new imitating small world
dynamical topology strategy based on congestion degree and
discrepancy degree is applied to balancing the ability of global
searching and local searching. In the end, the application
successfully to engineering shows that the DMPSO is feasible
and effective.
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Tab.1 Results comparison of DMPSO algorithm and other algorithms to problem (12) and (13)

Bk A w7EH THE HifE it TR /s
SCHRC18]%4 0.02,0 0.37,1.01 0.25,0.26 0.26,0.05 0.04,0.40 0.16,0.28
Micro-GA 0.18,0.08 0.36,1.01 0.27,0.25 0.25,0.16 0.05,0.23 0.33,0.14
DMPSO %55 0.02,0 0.38,1.01 0.24,0.25 0.25,0.04 0.04,0.24 3.19,2.85
NSGA- 11 0.06,0.02 1.01,1.01 0.56,0.42 0.50,0.12 0.39,0.46 2.43,1.59
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Tab.2 Result comparison of reference [16] and

DMPSO algorithm
Q CPUI OPt SP Fﬂ\'ﬂr
Cinn 3.8.4.3 8.9.8.3 4.9.4.1 289.3,278.9
Choz 4.3,5.4 6.7,6.4 5.6,5.3 283.3,269.2
C1oo 3.9,3.9 5.6,4.4 5.0,3.8 299.4,230.9
Cros 4.2,4.7 7.9,6.9 6.1,5.3 298.8,261.1
Chos 4.2,5.0 5.6,5.3 6.7,6.4 298.8,284.0
R 4.4,5.2 7.9,7.5  13.9,13.3  746.7,713.7
Rz 4.6,5.3 8.1,7.8  17.2,16.3  741.8,705.9
R 6.3,7.0 7.8,7.4  14.6,13.8  645.4,610.9
Ragz 5.3,6.1 7.8,7.4  14.2,13.5  632.9,604.5
Rz 6.5.,7.1 6.8,6.3 9.5.8.9 609.9,570.9
Reos  20.0,21.3  11.9,10.3  4.0,3.4 423.9,366.9
Reyw  21.1,22.7  14.0,13.1  7.1,6.6 421.2,393.5
Reos  20.1,21.1  13.2,12.1  36.0,32.5  487.9,440.9
Reor 20.9.22.6 11.1,10.4  33.0,30.9  521.3,487.2
Reos  20.6,21.1  11.0,10.1  29.8,27.6  470.2,434.9
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