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Abstract: This paper proposes a new h{@nid pa}swarm optimization algorithm to solve the problems of low

convergence accuracy, slow convergence speed of¥article swarm optimization algorithm in the late evolution stage, and

being prone to mature early especiallyginthe hi'—dimensional case. The new algorithm first proposes to design a new inertia

weight, which makes the value se inertia weight moderate in the early and late evolution. Secondly, in order to
effectively restrain the partic lling into the local extreme value, the concepts of particle optimal velocity and the
worst fitness of particles arS\ d. Based on this, a new adaptive mutation method of particles is designed. Finally, the
concepts of average conver e rate minimum average convergence algebra are introduced, which can better evaluate and
compare the performance of the proposed algorithm. The numerical experiments of 8 standard test functions in 100 and 200
dimensions verify that the new algorithm has high convergence accuracy, fast convergence speed, and effectively prevents
premature phenomenon.
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4 FME(HFESEL (Numerical simulation experifignts)
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Tab.2 The results of experimental scheme 1

H
gk A i 1 fy Ji 15 fs S fs
I 0 0.02 0 0 0 0 0 0
LDWPSO
o|2,500 2,489 2,500 2,500 2,500 2,500 2,500 2,500
I 0 0 0 0 0 0 0 0
CPSO
o 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500
I 0 0.06 0 0 0 0 0 0
FRPSO
o 2,500 2,499 2,500 2,500 2,500 2,500 2,500 2,500
098 1.0 0.98 0.9 1.0 0.98 0.98 1.0
NHPSO
I |249.1 2,068 374.4 1,232 279.9 382.4 1,988 2,230
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Tab.3 The results of experimental scheme 2(f,—f.)

ik W fi fo fs fi
SEHE 3.032e+1  5.905e+4  1.106e+1  7.988e—1
LDWPSO  H/IME 5.844 1.949e+4 3.001 2.260e—1
Ji# 4.553e+2  1.295¢+9  5.988e+1  8.734e—2
SERIE | 4.191e—1  1.613e+5  1.550e—1  2.143e—1
CPSO F/MAE | 1.225e—1  8.112e+4  8.816e—2  4.216e—2
= 1.469e—1  1.865¢+9  2.390e—3  6.072e—2
SEEIE | 1.282e+1  6.967e+3 2.055 1.012
FRPSO f/ME 2.642 3.900e+1  3.953e—1  7.669e—1
Vg 4.662e+1  1.930e+8  1.35le+1  1.315e—2
FHE | 2.173e=5 7.640 1.783e—3  3.787e—5
NHPSO /Ml 0 2.250 0 0
% 8.580e—10 2.968e+1  1.563e—6  2.518e—9
4 RBFRORRLER(S N

Tab.4 The results of experimental scheme 2(f;—f;)

gk M S5 Ss S Js
SR 1.429¢+3  4.813e+2  4.213e+4  1.376e+4
LDWPSO BME 1.194e+3  2.527e+2  3.925e+4  1.292¢+4
Ji% 1.727e+4  1.008e+4  3.07le+6  1.184e+ Q
M 2.346e+3  2.994e+2  5.39le+4 ls et
CPSO ME 1.974e+3  2.10le+2  5.085e+4 7. ’
i 2.423e+4  3.479%+3  3.446e+ 3.24le+
SR 1.225¢+3  5.127e+2  4.222e+4 88e+6
FRPSO Ir/ME 8.555+2 2.973e+2 82e+' 7.268e+5
i % 1.626e+4 7. +7 4.776e+12
S 3.625¢—3 4.988 3.848e—1
NHPSO ME 0 3.222e-1  8.836e—2
Ji % 5.732¢—5 8e—7  4.336e+1  4.690e—2
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