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• Post COVID-19, some patients experienced long COVID demonstrating respiratory symptoms, 
including but not limited to breathlessness. Currently, there is a lack of non-invasive approaches 
for quantitatively describing the patterns of respiration in such patients. 

• This research introduces a deep learning-assisted framework named "Automated Detection of 
Localized Motion in Lung MRI" which centers on the analysis of motion fields for individual pixels 
within distinct local regions of lung MRIs. 

• The findings of this analysis can be subsequently leveraged to categorize post covid-19 patients as 
either having Long COVID or exhibiting no symptoms through the examination of these localized 
motion fields.
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This study proposed a novel motion detection framework named "Automated Detection of Localized Motion in Lung MRI." 
This fully automated pipeline differentiates between patients with Long COVID and those displaying No Symptoms by 
scrutinizing the motion fields of individual pixels of the lungs. 
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•  The framework comprises three primary modules: the Automatic Lung Segmentation module 
(ALS), the Motion Field Estimation module (MFE), Local Motion Quantitative Analysis module 
(LMQA). 

• In the ALS module, a fine-tuned UniverSeg: Universal Medical Image Segmentation model is 
employed. UniverSeg is a pre-trained model capable of executing medical image segmentation 
tasks on various organs by utilizing limited support images and labels without any training on the 
current dataset. 

• In the MFE module, Symmetric Diffeomorphism  was utilized to estimate the motion field for each 
pixel within the reference frame. This estimation was achieved by computing the cumulative 
motion field between the lung mask of frame 1 and the lung masks of subsequent frames (frame 
2, 3, and so forth). Additionally, each pixel in the mask is tracked throughout all frames, and the 
pixel-wise motion field is computed using cumulative motion fields generated previously.

• In the LMQA module, the incoherence of the motion of every pixel of the mask across all frames 
is computed. As depicted in the pipeline diagram above, incoherence gauges how far a specific 
curve is from being periodic. 

• Through the computation of pixelwise incoherence within the motion curve, the outcomes can 
reveal whether the patients are displaying no symptoms or are undergoing a bout of long COVID.

• It should be noted that patients were divided into three groups for the respiratory analysis: Group 
0 included patients with no symptoms, Group 1 included patients with severity level 1, and Group 
2 included patients with severity level 2 to 6.
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