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Application of grey feature weighted LSSVM to
removal of cobalt with arsenic

Wu Tiebin* ** | Li Yonggang® , Yang Chunhua, Sun Bei®, Gui Weihua”
( " School of Information Science & Engineering, Central South University, Changsha 410083)
( ™ Department of Communications & Control Engineering,
Hunan Institute of Humanities Science and Technology, Loudi 417000)
Abstract

To solve the problem in removal of cobalt with arsenic that the cobalt ion concentration prediction accuracy is
always low because of the data noise and multiple influence factors, a novel grey feature weighted least squares sup-
port vector machine (1L.SSVM) model for cobalt ion concentration prediction is proposed. The model uses the grey
accumulation method to weaken the influences of the noise in primary data, and based on the investigation of the
main influence factors to the prediction of the cobalt ion concentration, sets feature weights to every influence fac-
tors according to their importance to improve the predictive accuracy. The two parameters of LSSVM model, the
penalty factor C and the core parameter o, are optimized by the dynamic hierarchical particle swarm optimization al-
gorithm which has the abilities of fast convergence and global optimization, so that the blindness in choice of model
parameters can be avoided. The simulation results show that the grey feature weighted LSSVM model has the higher
prediction accuracy, and its predicting values can well follow the changing trend of the real cobalt ion concentra-
tion. The proposed model satisfies the requirements of on-line prediction of the cobalt ion concentration in the co-
balt removal process with arsenic.

Key words: feature-weighted, least squares support vector machine ( LSSVM), cobalt ion, particle swarm

optimization, grey accumulation
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