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Evaluation of Lung Involvement in Patients with Coronavirus
Disease from Chest CT Images Using Multi-Objective Self-
Adaptive Differential Evolution Approach

Ali Karsaz

Abstract: Under the global pandemic of COVID-19 over the last year, the use of image processing
techniques and the artificial intelligence algorithms to analysis chest X-ray (CXR) images is
becoming important. Determining the lung involvement and percentage development of COVID-19
is one of most important requirements for the hospitalization centers. The most studies in this field
belong to the articles based on the deep learning methodologies using convolution neural networks,
which are usually implemented to facilitate the screening process. Only a few number of studies are
about the determining the percentage of lung involvement and development of coronavirus based on
CXR images. The lack of comprehensive datasets of CT images with a large amount of samples is
one of the most important issues in this field. Determining of lung infection in COVID-19 patients,
based on different CXR images in different days, has its own challenges such as different image sizes,
illumination density, radiation dose of X-ray and angle of radiation, which makes it impossible to the
implement a simple differential filter on two different images. Using an optimization self-adaptive
algorithm with differential and multi-objective approach can improve the performance accuracy with
a corresponding reduction in computation time.

Keywords: COVID-19, lung involvement, chest X-ray images, image processing, multi-
objective self-adaptive differential evolution algorithm.
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5- Acute Respiratory Distress Syndrome (ARDS)
6- Consolidations
7- Ground-glass opacity (GGO)

1- Pneumonia

2- Severe Acute Respiratory Syndrome (SARS)

3- Middle East Respiratory Syndrome (MERS)

4- Reverse-transcription polymerase chain reaction (RT-PCR)
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3- Long Short Term Memory Network (LSTM)

1- Convolutional Neural Network (CNN)
2- Receiver Operating Characteristic (ROC)
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3- Italian Society of Medical and Interventional Radiology (SIRM)
COVID-19 Database

1- Auxiliary Generative Adversarial Network (GAN)
2- Sensitivity
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5- Axial imaging (Al)
6- Angulation
7- Artifacts

1- Left Lateral (LL)

2- Right Lateral (RL)

3- Posterior Anterior (PA)
4- Anterior Posterior (AP)
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4- Target vector
5- Trail vector
6- Scale Factor

1- Number of Population
2- Mutation weight
3- Crossover probability
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