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Novel particle swarm optimization algorithm
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Abstract: Existing particle swarm optimization has disadvantages of local convergence and being sensitive to adjustable
parameters. A novel particle swarm optimization algorithm is proposed to avoid the above disadvantages in this paper.
Firstly, the formula for updating particles is simplified by analyzing the cognition rule of individuals to their environment,
the update of a particle location is only related to its own velocity and the optimal particle location in its neighborhood.
Secondly, strategies of mutation for superior particle velocities with a small probability and the random evaluation for
inferior particle velocities are presented based on partition of particle velocities. Finally, the significant performance in
quality of the optimal solutions, convergence speed and robustness of algorithm proposed in this paper are validated by

optimizing four benchmark functions.
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2 W B SV (Particle swarm optimiza-
tion)
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swarm optimization algorithm, NPSO)

3.1 R FH H(Update of particles)
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particles)
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3.3 RT3 BE [ 58 B (Update of particle velocities)
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Fig. 1 Code of mutation
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4 ) (Examples)
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Table 1 Parameter settings of different algorithms
ik SRR
NPSO ARk P IES, num = 0.2N
PSO-TVIW w=09-29= 0‘4t, 1 =2,c0=2
PSO-PC w=09-29702 05 =05 c5 =06

HPSO-TVAC w =0,c; = 2.5 — (2.5 — 0.5)%, co = (2.5 — 0.5)% +05

4.2 LI 45 K P 68 4 BT (Experimental results
and analysis of performance)
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Table 2 Average of optimal results with four algorithms after 500 iterations

Bk f3(z) f5(x) fo(x) fi5(x)
NPSO 0.05 52.8 691 3.1x107*

PSO-TVIW  8.01x10% 9.14x107 321.2 0.001

PSO-PC 4.89x10* 542x107 2847 0.002
HPSO-TVAC  4.90x10? 119.7 547  7.32x107%
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Table 3 Average of optimal results with different algorithms after maximal iterations

PE(4E¥)  NPSO  PSO-TVIW  PSO-PC  HPSO-TVAC
f3s(n=10) 107° 3.33x107* 107° 1075
fa(n=30) 107° 418.54 12.71 0.0912
f5(n=10) 0.0469 17.21 11.63 2.97
fs(n=30) 829 61.25 30.14 28.97
fo(n=10) 1.08 1.81 7.03 0.04
fo(n=30)  4.86 64.35 33.12 1.90
fis 3.08  9.17x107%  13x107%  4.86x107*

A 4 RE)FkPARARACLE R a9 R AT B AR L
Table 4 Average of iterations and satisfactory ratios with different algorithms
PR (S NPSO PSO-TVIW  PSO-PC  HPSO-TVAC
f3(n=10) 100%(215)  16%(985)  100%(953)  100%(828)

f3(n=30)  100%(1175) 0 0 0
fs(n=10) 22%(1727) 0 0 0
f5(n=30)  8%(4394) 0 0 0
fo(n=10) 18%(1762)  26%(1991) 0 78%(1164)
fo(n = 30) 0 0 33.120 54%(3752)
f15 100%(484)  8%(995)  48%(985) 68%(984)

5 45 (Conclusion)
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