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Diagnosis of COVID-19 associated pneumonia based on density distribution features and
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Abstract: Objective To diagnose corona virus disease 2019 (COVID-19) associated pneumonia based on density distribution
features and machine learning. Methods The clinical information of 42 patients with COVID-19 confirmed by RT-PCR
(COVID-19 group) and 43 patients with community-acquired pneumonia (control group) were retrospectively collected. A
total of 211 chest CT images were obtained, and according to stratified sampling based on a proportion of 6 to 4, the chest
images were divided into training set (126) and validation set (85). The percentages of different density intervals of
pneumonia in the total lung volume (P/L% ) were obtained using a pneumonia module in CAD software. Support vector
machine (SVM) was used for modeling after the dimensionality reduction of density distribution features, and the diagnostic
efficiency of SVM models with 4 different kernel functions was evaluated. Results There was no significant difference in
age, gender and constituent ratio of pleural effusion between two groups (P>0.05). A total of 32 features were obtained after
the dimensionality reduction of pneumonia density distribution features. Among SVM models with 4 different kernel
functions based on these 32 features, polynomial SVM model has the highest efficiency in validation set, and the area under
receiver operating characteristic curve was 0.897 (95% confidence interval 0.828-0.966) (P<0.001). The accuracy, sensitivity
and specificity of polynomial SVM model were 0.906 (95% confidence interval: 0.823-0.959), 0.906 and 0.906. Conclusion
The diagnosis of COVID-19 associated pneumonia based on the density distribution features and machine learning has a high
efficiency, which is helpful for the rapid screening of COVID-19 patients.
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