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Soft measurement of cement clinker fCaO by improved particle
swarm optimization based LSSVM
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Abstract; It is difficult to accurately measure the content of cement clinker fCaO in online and real-time way. In
this study,a soft sensor modeling method based on least squares support vector machine ( LSSVM) is provided. The
following improvements are made to connect two difficulties of LSSVM model. Firstly, the Mahalanobis distance between
samples is used to measure the similarity of samples,which is followed by deleting some similar samples and improving
the sparsity of LSSVM to improve the computation model. Secondly, the improved particle swarm optimization ( PSO)
algorithm is used to iteratively optimize two important parameters of LSSVM model , which can overcome the blindness of
parameter selection method of conventional cross validation method or the grid search method. Finally, the clinker fCaO
content is simulated by means of the PSO LSSVM soft measurement model. It indicates that the method has good
convergence, high precision and strong generalization ability.
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