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Robust Least Squares Support Vector Machines with
Applications to Soft-Sensing

SI Gangquan, 1.LOU Yong, ZHANG Yinsong
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The sparse model for forecasting established by least squares support vector machines
(LLSSVM) is lacking in robustness, especially, for case of non-ideal data set produced in the
industrial field as training date set. A fuzzy C-means clustering and density weighted based
sparsity strategy is proposed. The training data set is divided into several subsets by fuzzy C-
means clustering; the potential contribution of each sample is calculated and the sample with the
greatest potential contribution in its own subset is selected as the support vector; the potential
contribution of each sample is updated, more support vectors in the training data set are
iteratively selected, until the user-defined performance is achieved. The simulation and applied
examples indicate that the proposed strategy enables to achieve a sparse model with the
corresponding character in the whole training data set and each subset, and the model robustness
is improved significantly.
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