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Detection and recognition of pulmonary nodules based on CT images
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Abstract: Objective To detect and identify pulmonary nodules from thoracic regions with background and noise. Methods After $
DICOM-format medical images were converted into JPG images, region growing method was applied to segment lung parenchyma

and remove interference information outside lung area. Subsequently, multi-scale Gaussian filter was used to enhance images,

and fuzzy C-means clustering algorithm was applied to extract regions of interest of pulmonary nodules. Finally, the features

of pulmonary nodules were extracted and normalized, and the pulmonary nodules were identified and marked with support vector

machine classifier. Results For the random sample of 120 images, the detection rate of pulmonary nodules reached 92.3% and

the accuracy rate of the classification and recognition of pulmonary nodules was up to 95.6%. The experimental results revealed
that using the proposed method could effectively eliminate the disturbances from crossing- and strip-shaped blood vessels and
the proposed algorithm has a better convergence.

can not only achieve an accurate detection and recognition of pulmonary nodules, but also reduce misjudgment rate. Moreover,
vector machine classifier
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other disturbances, realizing an accurate detection and recognition of pulmonary nodules. Conclusion Using the proposed method

Keywords: pulmonary nodule; CT image; region growing method; multi-scale Gaussian filter; fuzzy C-means clustering; support
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Fig.2 Flow chart of pulmonary nodules
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Fig.3 Flow chart of pulmonary parenchyma segmentation
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Fig.5 Extraction of regions of interest of pulmonary nodules
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Tab.1 Sample feature extraction data
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ERLFE 0.677 6.445 0.549 4.675 6.125 0.001
B L 0.321 7.954 0.298 5.665 7.182 0.014
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Fig.7 Flow chart of pulmonary nodules detection
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Tab.2 Performance comparison among the proposed method and two existing methods
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SCHR19] 267 379 228 151 85.6 39.8
Ak 267 299 299 53 92.3 17.7
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Tab.3 Comparative analysis of evaluation indexes

Tk R LR HERf %
SVM 0.827 0.929 0.956
BP #iZ: 4% 0.967 0.881 0.923
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