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Abstract

Abstract: The prediction model of alumina density based on the PSO algorithm with swarm activity to
optimize LSSVM method is built. According to the production process characteristics of aluminum
electrolysis and historical data, the input variables of the model is determined. /t can solve these
problems that Particle Swarm Optimization (PSO) algorithm is with the risk of premature convergence
and least square support vector machine is time consuming with parameter selection. The method uses
swarm activity as diversity index. When swarm activity is quickened to descend, evolution operation is
added to modify the positions or velocities of particles to improve standard PSO algorithm. Study shows
that, the improved PSO-LSSVM prediction method has better estimating performance and less
computational time than the traditional LSSVM method.
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Abstract: The prediction model of alumina density based on the PSO algorithm with swarm activity to
optimize LSSVM method is built. According to the production process characteristics of aluminum
electrolysis and historical data, the input variables of the model is determined. It can solve these problems
that Particle Swarm Optimization (PSO) algorithm is with the risk of premature convergence and least
square support vector machine is time consuming with parameter selection. The method uses swarm
activity as diversity index. When swarm activity is quickened to descend, evolution operation is added to
modify the positions or velocities of particles to improve standard PSO algorithm. Study shows that, the
improved PSO-LSSVM prediction method has better estimating performance and less computational time
than the traditional LSSVM method.
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Fig. 1 Partial collection data of alumina density during
February to March.
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Tab. 3 Partial sample data

REEPH Q.  RERPHAREE LB TRHRIRE/s  FAR B C

R RN BoElEN BUKEem SUBERIRIE%

5.6 0.32 87 925
5.9 0.26 87 928
6.5 0.61 87 931

154 4.06 19.7 2.03
1.57 4.09 19.9 2.15
1.59 4.11 19.6 2.21

F 4 udk PSO-LSSVM Fl LSSVM S A A8 R 5 TR0 5 272 AT S]] %of Ll
Tab. 4 Comparison of alumina density prediction error and calculation time of improved PSO-LSSVM and LSSVM

JEFEA bk LSSVM iidk PSO-LSSVM

H/H i) /s RE % RMSE H A /s RE % RMSE

2/117 18.36 591 0.091 9.28 3.45 0.053

2/18 18.24 6.18 0.104 8.36 4.03 0.061

5/6 18.59 5.24 0.086 7.98 3.34 0.046

517 19.23 5.73 0.089 8.82 3.41 0.050

8/15 19.38 6.24 0.106 8.76 471 0.069

8/16 18.76 5.97 0.102 9.23 4.25 0.064

12/13 18.97 413 0.086 8.69 3.60 0.058

12/14 18.63 4.89 0.089 9.03 3.53 0.056
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