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Fig.1 Schematic diagram of grinding process
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Fig. 2  Structure diagram of LS-SVM model

predictive control based on PSO
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Fig. 3 Initialization of particle
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Tab.1 Comparative results of the control variable

changing rate on multi-modal function

between classic PSO and G-IPSO
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9 3.18 0.72 2.13 0.47
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Fig. 7 The closed-loop response of grinding size
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Tab. 2 Comparative results of the control variable
changing rate on grinding process between
classic PSO and G-IPSO

Spiy Aui/ % Duz /%
B (LG FRERAL A OO (6500 T RER AL A OO0k

1 12.01 7.22 6.54 3.80

2 13.09 5.42 6. 30 3.78

3 10. 64 5. 50 6.05 3.78

4 10. 61 6.16 6.22 3.71

) 11. 87 5. 45 6.17 3.87

6 10. 88 6.04 6.45 3.79

7 9.35 6.57 6.23 3.76

8 14. 49 6.19 6. 27 3. 80

9 11.79 6.08 6.42 3.74

10 13. 82 5.75 6. 24 3. 86

15 11. 86 6.04 6.29 3.79
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Application of improved particle swarm optimization based on Gaussian search
to grinding predictive control

SUN Zhi-min, ZHAO Jun, WANG Wei"

( School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: It is necessary for the industrial field of grinding plant to ensure the control effect and its
control variables with less variation rate at the same time. An improved particle swarm optimization
algorithm based on Gaussian search is proposed, where the particle swarm is initialized by the
characteristics of Gaussian distribution, and the particle velocity update formula is modified. The
proposed algorithm is combined with a least square support vector machine (LS-SVM )-based
predictive control. Aiming at the grinding process of a concentration plant, a predictive control system
based on LS-SVM is designed, and the steps of the improved particle swarm optimization algorithm
are also provided. The results of simulation experiments on actual grinding process demonstrate that
the proposed algorithm can greatly reduce the control variable changing rate while ensuring the control

effect, and have good performance index and application prospects.

Key words: Gaussian search; predictive control; least square support vector machine (LS-SVM) ;

improved particle swarm; grinding process



