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Analysis and Identification of Glass Composition Based on K-Means and Support Vector

Machine

Xin Gao

School of Mathematical Sciences, Chongqing Normal University, Chongqing, 401331

Abstract: The chemical composition ratios of ancient glass undergo significant changes before and after weathering, making it more
difficult to identify. This paper utilizes publicly available data to establish K-means clustering and SVM classification models to
identify categories of glass products. Statistical analysis, correlation analysis, and other methods are employed to summarize the
associations and patterns between categories. Firstly, statistical regularities of glass characteristics are explored based on chi-square
tests, correlation analysis, and variance analysis. Secondly, a support vector machine model is constructed to classify and predict
unknown categories of glass artifacts, and the accuracy of the model is analyzed. Lastly, K-means is used to select reasonable
indicators for glass and determine suitable indicators for subcategory divisions. The results reveal significant differences between the
surface weathering of glass and its types, while no significant differences exist in terms of patterns and colors. The content ratios of
lead oxide and barium oxide in lead-barium glass are significantly higher than those in high-potassium glass, whereas the content of
potassium oxide in high-potassium glass is significantly higher than that in lead-barium glass.
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