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Abstract: With regard to the large number of irrelevant and redundant features exist in the near infrared
spectra, a novel feature selection method based on random forest and principal component analysis (RF-
PCA) was proposed in this paper. By using the RF-PCA, a classification model of cigarettes qualitative
evaluation was developed and also compared with other methods. The result shows that RF -PCA
effectively classifies the samples of high dimensional data and can be used to evaluate quality and
authenticity of the cigarettes. RF feature selection removes irrelevant features of the classification, while
PCA further eliminates the influence of redundant features and also reduces the feature dimensionalities.
The experiments show that RF-PCA effectively removes noise and redundant features in the NIR spectra
and the classification accuracy is improved as well.
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Fig.1 Original NIR spectra of cigarettes
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Fig.2 Result of feature importance measure
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Fig.3 Different selected features and classification errors
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Fig.4 Classification errors with different number of trees
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