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Automatic diagnosis algorithm for COVID-19 CT images using improved threshold-based VGG

network

WENG Yujie, LI Zhongxian, JI Yucheng, BO Suling, LIANG Ying
College of Computer and Information, Inner Mongolia Medical University, Hohhot 010110, China

Abstract: Lung CT can accurately identify COVID-19, but the workload of doctors is relatively large. An automatic diagnosis
algorithm for COVID-19 CT image using improved threshold-based VGG network is proposed. The model can quickly and
accurately complete the automatic identification of COVID-19 cases, and provide help for further control of its spread. By
comparing VGG-11, VGG-13 and VGG-16 in convolutional neural network VGG, the automatic diagnosis model for
COVID-19 CT image with high accuracy is obtained. On this basis, the accuracy is enhanced from 86% to 89% by modifying

the threshold, further improving the accuracy of diagnosis.
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Figure 1 VGG network algorithm flowchart
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Table 1 VGG network structure

VGG VGG-11 VGG-13 VGG-16
B2 conv3-64 conv3-64 conv3-64
conv3-64 conv3-64

WAL — 2 maxpool maxpool maxpool
BRE R conv3-128 conv3-128 conv3-128
conv3-128 conv3-128

ks — )2 maxpool maxpool maxpool
BRER =2 conv3-256 conv3-256 conv3-256
conv3-256 conv3-256 conv3-256
conv3-256

Mk =2 maxpool maxpool maxpool
LR 2 conv3-512 conv3-512 conv3-512
conv3-512 conv3-512 conv3-512
conv3-512

ARSI maxpool maxpool maxpool
B2 conv3-512 conv3-512 conv3-512
conv3-512 conv3-512 conv3-512
conv3-512

s 12 maxpool maxpool maxpool
SR FC4096 FC4096 FC4096
RIEPEETR FC4096 FC4096 FC4096
LIy FC1000 FC1000 FC1000
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Figure 2 Lung CT image from data set
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Figure 3 Accuracy and loss of VGG-11 in training set and validation set
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Figure 4 Accuracy and loss of VGG-13 in training set and validation set
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Figure 5 Accuracy and loss of VGG—-16 in training set and validation set
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Figure 6 ROC curve of VGG-11, VGG-13, VGG-16
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