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Improved PSO Algorithm and Its Load Distribution Optimization of Hot Strip Mills
LI Rong-yu ZHANG Wei-jie ZHOU Zhi-yong
(College of Computer Science and Technology,Nanjing Tech University, Nanjing 211816 ,China)
Abstract Aiming at the load distribution problem of hot strip rolling.an adaptive double layer particle swarm optimiza-

tion algorithm based on empirical method (ADLPSO-EM) was proposed. After each population iteration,the algorithm
uses improved speed update formula to update memory swarm. At the same time,in order to improve the diversity of the
population,it uses an improved adaptive adjustment strategy to update inertia weight. Finally. The initialization section
of the algorithm is a changeable neighborhood based on the value obtained by the empirical method in load distribution

problem. The experimental results show that the improved algorithm has a significant effect on the load distribution op-

timization.
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Table 1 Parameter setting for each algorithm
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Table 2 Comparison of test indicators

EEE ok MeanBst OptV Std
SPSO 388.774 7.0316 1.789¢+003
APSO 26.7518 26. 3446 0.2449
Rosenbrock
ATLPSO-ELS 26.0539 25.8027 0.4926
ADLPSO-EM 25. 8850 24,3011 0.4844
SPSO 0.0138 1.756e—010 0.0169
. APSO 0 0 0
Griewank
ATLPSO-ELS 0 0 0
ADLPSO-EM 0 0 0
SPSO 46. 3240 20. 8941 17.0059
. APSO 0 0 0
Rastrigin
ATLPSO-ELS 0 0 0
ADLPSO-EM 0 0 0
SPSO 0.9423 4.707¢—006 3.5254
APSO 4.441e—015 4.441e—015 0
Ackley

ATLPSO-ELS
ADLPSO-EM

4.4208e—015 3.7109¢e—015 6.3157e—016
4.204e—015 8.88le—016 8.862¢—016
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Fig. 2 Convergence curve of each algorithm
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Table 3 Comparison of distribution method results

V2 Fl1 F2 F3 F4 F5 F6 F7
%33 20.93 18.30 22.56 16.67 12,01 11.33 7.96

H A/ ATLPSO-
5 o 18.68 21.09 24.97 14.09 10.41 9.01 7.67

10°KN ELS

ADLPSO-EM 19. 38 24.38 23.97 13.09 11.41 9.30 8.77
% % 1.51 2.29 3.51 2.98 3.21 3.35 2.97

. ATLPSO-
/1078 ELS 1.55 2.71 3.45 3.02 3.11 3.16 3.02

ADLPSO-EM 1.55 2.81 3.35 3.06 3.04 3.05 3.05
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Fig. 3 Rolling force contrast
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Fig. 4 Relative convexity contrast
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