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Improved LSSVM algorithm considering sample outliers

Fu Letian'”, Li Peng"”, Gao Lian"’

(1. School of Information, Yunnan University, Kunming 650091, China;
2. Internet of Things Technology and Application Key Laboratory of Universities in Yunnan, Kunming 650091, China)

Abstract : Aiming at the situation that least squares support vector machine is sensitive to outliers and lacks robustness, an improved least
squares support vector machine algorithm considering sample outliers is proposed. The algorithm first calculates a LOF for each data
sample using the local outlier factor detection algorithm, and can effectively divide the samples into normal and abnormal samples
according to their factor values, and then separately set sample weights for different samples. The algorithm effectively ensures that the
weight of abnormal samples is reduced while the weight of normal samples is not affected, so that the least squares support vector
machine can achieve the optimization of the objective function while ensuring that the normal data information is not lost, so as to improve
the robustness of the model. Finally, “information entropy“and “average particle distance” are introduced to improve the particle swarm
algorithm, which is applied to the parameter optimization of the model. Experiment simulation shows that the algorithm can effectively
improve the robustness of the model. With the increase of abnormal samples, the accuracy of the model is improved by about 67%.
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Fig. 1 Detection diagrams with 1% outliers
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Fig.2 Detection diagrams with 2% outliers
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BRRE%  COR21,1999)  (ShR(14],2020)  (SCk(13],2018)  Cck[19),2000) o FARE
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