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Modified particle swarm optimization algorithms based on topology and
particle mutation

XU Sheng-caiT, CAI Jun, CHENG Yun, WANG Hai-xiang
(College of Architecture Engineering, Hezhou University, Hezhou 542899, China)

Abstract: Two kinds of modified particle swarm optimization (PSO) algorithms called particle swarm optimization with
ring-star topology and particle mutation (RSMPSO) and particle swarm optimization with ring-von neumann topology
and particle mutation (RVMPSO) are presented based on topology and mutation of particle swarm, which enable the
diversity and convergence of the particle swarm to be preserved in optimizing procedure to improve the optimization
performance of the PSO algorithm. In the modified PSO algorithms, the ring topology with information directionally
flowing is combined with star topology or square topology. This strategy enables the particle to have more diversity
during the early-stage optimizing to guarantee the search extent. And in the later period, this strategy enables the particle
swarm to be converged to make sure the accuracy of optimizing. Meanwhile, a mutation strategy with random walk in a
biased way in cuckoo search (CS) algorithm is introduced to the modified PSO algorithm to improve the ability of particle
of escaping the local optimum. The simulation experiment on the standard test function shows that, compared with other
six algorithms, the modified PSO algorithm possesses the features of easy operation and high optimizing accuracy, and a
better performance in diversity and robustness.
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E2H HFHT S AT MEET T St ee T HERLE X 425
F3 BMUEZEMNNEH ORISR
Wt R £ GPSO LPSO VPSO CLPSO RDPSO Cs RSMPSO  RVMPSO
Quadric Mean  1.45¢-36  2.76¢-17 23921 485e-09  2.25e-11 5.44e-11 18le-13  2.49-13
Std 4.12e-36  5.07e-17  4.07e-21 3.25¢-09 1.34e-11 5.42¢-11 6.92-14  1.07e-13
Rosenbrock Mean  1.55¢+01 574400  3.76e+00  2.08e+01 1.95¢401 1.84¢-11 9.49%-14  3.07¢-13
Std 4250400  2.87e+00  2.17e+400  3.14e400  8.04e-01 3.86¢-11 23213 42913
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Std 2.04e-02  0.00e+00  7.87e-03  0.00e+00  7.03e-03  0.00e+00  0.00e+00  0.00e+00
Rastriotn Mean  7.82e+00  142e+01  9.95¢400  4.58e-14  9.82e+00 33202  474e-16  5.92e-17
g Std  3.73e+00  2.76e+00  345¢400  2.58e-13  2.95¢+00  1.82¢-01 123¢-15  3.24e-16
Sehweel Mean —12569.49 —12569.49 —12569.49 —12569.49 —10655.16 —12569.49 —12569.49 —12569.49
chwete Sid 22512 2.25¢-12 2.36e-12 3.05e-12 112403 2.41e-12 541e-12  1.85e-12
L Mean  4.79%-14  5.83¢-13 1.53-12 1.48¢-12 1.17e-11 5.46¢-11 194e-25  1.31e25
vy Std 3.58e-14  4.49e-13 883¢-13  487e-12  445e-12  2.59%-11 441625 402025
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#=5 ETARIEMNERARZRENSHHCE R IEREELE
5 A 2 Y GPSO LPSO VPSO CLPSO RSMPSO  RVMPSO
0.729 8 Mean 2.43e+01 2.15e+01 2.54e+01 8.03e+00 6.22e-17 1.29¢-16
w, = U.
! Std 3.67e-01 6.05e+00 4.13e-01 5.01e+00 4.57e-17 1.45e-16
Mean 1.55e+01 5.74e+00 3.76e+00 2.08e+01 6.63e-14 6.86e-14
W2 = Wmax — (Wmax — Wmin)t/tmax
Std 4.25¢+00 2.87e+00 2.17e+00 3.14e+00 1.08e-13 1.17e-13
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ws = 0.5 4+ rand/2
Std 1.73e+01 1.04e+00 8.61e-01 2.69e+01 3.64e-18 6.08e-18
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