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MSAG-TransNet: Segmentation model of COVID-19

infected areas in lung CT images
ZHU Pengauan , HUANG Tiren, LI Xu
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: To solve the problems of insufficient morphological feature extraction, incomplete detection
of infected areas and background confusion in the existing segmentation methods for infected areas of
COVID-19, a new segmentation model MSAG-TransNet for infected areas of COVID-19 in lung CT
images was proposed. This model adds three new modules to the U-shaped network: a multi-scale feature
extraction module, a Transformer semantic enhancement module and a multi-attention gate module.
Firstly, the multi-scale feature extraction module was designed to enhance the feature extraction ability of
the backbone network, and a deep separable convolution of a multi-branch structure was used to fully
extract the morphological features of the infected areas. Secondly, the global position information of the
image was captured through the designed Transformer semantic enhancement module, and local
morphological features were integrated. Finally, the multi-attention gate module was designed to split the

extracted features and the gate signal corresponding to the upsampling process into different partitions,
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and then attention gates were used to suppress invalid features in each partition to obtain the final
segmentation result. The model was tested on two publicly available COVID-19 CT datasets.
Experimental results show that the Dice indexes of the segmented image are 82.03% and 76.67%. the
accuracy rates are 77.27% and 72.34% . and the intersection and merger ratios are 69. 53% and 62. 16%5,
respectively. Compared with other mainstream models, this model can extract richer morphological
features, detect more complete infected areas, and obtain more accurate segmentation results. Therefore,
this model can more accurately locate and quantify the infected areas of COVID-19, and provide reliable

guidance for clinical diagnosis and treatment.

Key words: COVID-19; CT image; image segmentation; convolutional neural network; U-shaped

network; Transformer
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