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Research on cylindricity evaluation based on the
Particle Swarm Optimization(PSO)

CUI Chang-cai, HUANG Fu-gui, ZHANG Ren-cheng, Li Bing
(College of Mechatronics and Automation s Huagiao University ,Quanzhou 362021 ,China)

Abstract: A cylindricity evaluation approach based on the Particle Swarm Optimization (PSO) was
proposed. The fundamentals and implementation techniques of PSO were discussed. The problem of
cylindricity evaluation was presented and its optimization goal and variables were given. The fitness
function of PSO with real number encoding of particles was also described. Taking a example for veri-
fying the feasibility and computation precision of the approach,the computation results show that the
PSO-based approach is a useful tool for solving such nonlinear optimization problems as cylindricity e-
valuation with complicated goal function and more parameters. It is superior to that given by the Least
Square Method (LSM) and a little better than or equal to those given by GA-based method and anoth-
er Minimum Zone Method (MZM). Moreover, the PSO-based approach is not only effective but also
simple and easy to implement for computers.
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Fig. 1 Tllustration of cylindricity error
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Tab.1 Result comparison of cylinder 1
B #F: B % 2% (mm) [ 41 2 42 (mm)
MZM! 0.183 96 59. 989 505
LSM™ 0.211 97 60.001 193 0
GA™ 0.183 957 4 59.989 505 5
PSO 0.183 958 9 59. 989 505 7
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Tab. 2 Result comparison of cylinder 2

5 B % 22 (mm) 5 2 42 (mm)

MZM"# 0.009 41 49.999 532 8
LSM!! 0.010 37 49.999 911 0
GAM 0.009 410 5 49.999 533 4
PSO 0.009 412 2 49.999 534 2
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Fig. 2 Run curves comparison of PSO with GA
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