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A novel pulmonary nodules classification method
based on pathological features and improved Random Forests
MENG lJinjie, CHENG Yuanzhi
(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

[ Abstract] In order to solve the problem that the accuracy of machine learning models training on small dataset is not high in the
classification of lung nodules, a new classification method based on pathological features and improved Random Forests for benign
and malignant pulmonary nodules is proposed. First of all, the CT image data around the lung nodules are completely separated by
gray level conversion, twice region growth and once corrosion expansion, and the feature details are retained. Then, the pathological
features are extracted which consist of semantic features, morphological features, graphic features and clinical features. Next, two
different types of Random Forests classifiers are trained. Finally, the two classifiers are integratedly weighted to get the classification
results of benign and malignant pulmonary nodules. By comparing the ROC curves and AUC values with other machine learning
methods, it is shown that the method can effectively improve the classification accuracy of benign and malignant pulmonary nodules.
[ Key words] classification of benign and malignant nodules; pathological features of pulmonary nodules; improved Random
Forests; computer aided diagnosis
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Fig. 1 The shape of the pulmonary nodules in the CT image
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Fig. 2 Benign pulmonary nodules (left) and malignant pulmonary
nodules ( right)
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Fig. 3 Beyond the boundary (left) and after the offset adjustment
processing ( right)
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Fig. 4 Flow chart of pulmonary nodule segmentation
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Tab. 1 Pathological features of pulmonary nodules
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Tab. 2 Pulmonary nodules informations for training and testing
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Fig. 6 The effect of training image segmentation
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Tab. 3 Comparison of the effect of classification methods on the

same data set
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