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An Improved Particle Swarm Optimization Algorithm
with Projective Spiral Searches

GAO Jiale, XING Qinghua, LI Longyue, FAN Chengli

(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: An improved PSO algorithm with spiral search (SSPSO) is presented to solve the
shortcoming that the traditional particle swarm optimization (PSO) algorithm is easy to fall into a
local optimum when complex functions in high-dimensional decision space is solved. A new
particle update method based on spiral searches in projection space is proposed and applied to PSO
to solve the premature convergence problem; Chaos perturbation is introduced to improve the
randomness of spiral search so that the search ability is improved. An adaptive selection strategy
of operators is also used to balance the usage of spiral search and basic particle update strategy
and to maximize their effectiveness in different search stages. Experimental results and a
comparison with the traditional PSO indicate that SSPSO converges with fewer iterations and
improves the computation accuracy up to 10", The algorithm is suitable for solving engineering
application problems with characteristics of complexity, multiple peaks and continuous space.
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