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Abstract—This paper presents a complete approach for 

automatic detection and classification of pulmonary nodules through 

applying several techniques on chest CT images. The proposed 

approach starts by multi segmentation techniques followed by 

nodule extraction and then classification of the extracted features. 

The first step of is the preprocessing by converting the pixel values 

into Hounsfield units, and then applying a region growing technique 

to isolate the human body from other items. After that, the lung 

segmentation process takes place, which initially starts by 

thresholding the image followed by Hessian method for vascular tree 

segmentation. The application of multi segmentation methods 

allowed the precise extraction of the nodule features, which facilitate 

the classification. After this stage, several classifiers with their 

combination had been applied to perform the classification of 

malignant nodule and benign. The combination of these classifiers 

are used to evaluate and then enhance the classification accuracy of 

malignant nodule and benign. CT study of 200 patients, each with 

150 to 500 images, is used to evaluate the proposed technique. The 

results are promising and achieved 98% classification accuracy. 
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