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Multi-Objective Particle Swarm Optimization Considering the Diversity of the inferior solutions

Satoshi KITAYAMA, Masao ARAKAWA, Koetsu YAMAZAKI
Department of Human & Mechanical Systems Engineering, Kanazawa University
Kakuma-machi, Kanazawa, 920-1192, Japan
In this paper, a simple method for the multi-objective optimization problems by the Particle Swarm Opti-
mization (PSO) is proposed. The objectives of the Multi-Objective Evolutionary Algorithms (MOEA) are
summarized as follows: (1) To find the pareto optimal solutions, (2) To find the pareto optimal solutions
as diverse as possible. To achieve these objectives by the PSO for the single objective problems, we
propose how to define the g-best in the swarm without introducing some new parameters. That is, one
particle among the non-inferior solutions is selected as the g-best to achieve the diversity among the non-
inferior solutions. The relative distance in the objective space is utilized to select the g-best among the non-
inferior solutions. Additionally, some particles among the non-inferior solutions are also selected as the g-
best of the inferior solutions to find the pareto optimal solutions. The absolute distance in the objective
space is utilized to select the g-best of the inferior solutions. We also show the geometric interpretation
about the movement of particles. The validity of proposed approach is examined through typical numeri-

cal examples.
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2, (x)=(x, =5 +x -25<0 (29)
2 (x)=—(x,-8)* = (x, +3)*+7.7<0 (30)
0<x <5, 0<x,<3 (31)
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Fig.9 Result of best case for the unconstrained multi-objective optimization problems
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Fig.10 Result of worst case for the unconstrained multi-objective optimization problems
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Fig.11 Result of best case for the constrained multi-objective optimization problems
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Fig.12 Result of worst case for the constrained multi-objective optimization problems
SRN: TNK:
f1(x)=2+(x,—2)* +(x, =1)> > min (32) £(x)=x, — min (37)
£,(x)=9x, —(x, —1)*> = min (33) f,(x)=x, > min (38)
g (x)=x"+x; -225<0 (34) «
—_ 2 _ 2 -1 M <
g, (x)=x-3x,+10<0 (35) g,(x)=—x; —x; +1+0.1cos[16 tan (xz)]_o (39)

—-20<x,,x, <20 (36)



2,(x)=(x,—0.5)* +(x,-0.5)> -0.5<0 (40)
0<x,x, <7 (41)
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