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Figure 1 Classification result graph of the Iris dataset
based on the SMC-SVM algorithm
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Classification Algorithm for Linearly Inseparable Datasets Based on SMC Strategy

ZHANG Guangchen', LI Zhanfei', HE Shuping”, XIA Yuanqing’

(1. School of Mathematics and Information Science, North Minzu University, Yinchuan 750021, China; 2. School of Electrical Engi-
neering and Automation, Anhui University, Hefei 230601, China; 3. School of Automation, Beijing Institute of Technology, Beijing
100081, China)

Abstract; For the classification problem of linearly inseparable datasets, a support vector machine (SVM) kernel
function parameter optimization algorithm was proposed based on the sliding mode control (SMC) strategy by apply-
ing the SMC idea to the SVM kernel function parameter optimization process. Designing the error equation and slid-
ing surface, the association between SVM classification objective function and SMC was established, and the itera-
tion update rules of kernel function parameters and cost function was derived. The algorithm improved classification
performance while reducing the number of support vectors by dynamically adjusting the kernel parameters of SVM.
In the experiment part, six UCI datasets, such as Iris and Heart disease, were used to verify the validity of the al-
gorithm. The results showed that compared with traditional SVM, the proposed algorithm reduced the number of
support vectors by 56.25% on the Iris dataset, and the test accuracy remained at 100%. Test accuracy increased
by 13. 58 percentage points on the Heart disease dataset. Furthermore, the proposed algorithm, compared with ex-
isting optimization algorithms, showed a higher classification accuracy on some datasets.

Keywords: support vector machines; sliding mode control strategy; classification algorithm; nuclear function; pa-
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