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Tab.2 Test case of configuration matrix

Dr; LT Z),
21,1 211 Zi 213 214 215
Dr, d(z,) 0.6 2.1 4.6 3.8 0.9
F(z,,) 0001100001 0010000000 0000000010 0100100000 0000010000
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F(z,;) 1100001000 0100001001 0100001000 0000000001 0000000000 1001000000
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F(z,,) 0001001001 0001100100 0010000000 1101000000 1010000100
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Tab.3  Statistical performance compare to standard PSO after 20 times optimization
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Configuration Synthesis of Structure Element Based
on Improved Particle Swarm Optimization Algorithm

LIU Ge — qun, LIU Wei — guo
(The School of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Configuration synthesis of structure element plays an important role in middleware design and function
block diagram design of control strategies. In order to overcome the defect — the low efficiency of classical optimiza—
tion algorithm when combination scale is large, an improved particle swarm optimization ( PSO) algorithm is pro—
posed. Firstly cyclic natural number coding method is employed to describe the position and velocity of every parti—
cle. Then greedy strategy is adopted to convert the problem into a unimodal function optimization. Sectional inertia
parameter and guaranteed convergence algorithm are used to improve the global convergence ability. The multiple
optimal solutions are obtained by means of recording multiple global optimal positions in each time of iteration. Fi-
nally an example of 378000 combinations is given to verify the effectiveness of the algorithm presented. The in—
stance shows that the algorithm is simpler than Niching Technique in multiple optimal values searching and better
than basic PSO in global convergence ability.

Key words: configuration synthesis; particle swam optimization ( PSO) ; combination optimization ; multiple optimal

solutions solving; structure element design



