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Abstract

People around world have suffered severe panic as a result of
coronavirus Disease (COVID-19). It is necessary to conduct comprehensive
assessments in their psychological, physical, and social areas to understand the
possible outcomes for patients who have recovered from it, and to ascertain if
they have any impact from this virus on their future. Mild COVID-19
infections can take a long time to recover, especially when trying to return to
normal life. This leaves patients unsure of how and when they will resume
physical activity after COVID-19.

Artificial intelligence played an important role in the battle against
COVID-19 virus, as it helped diagnose and predict the spread of the virus,
predict deaths resulting from infection, sterilize areas, serve patients, and
more. In this thesis, the effects that may occur on recoveries from COVID-19
were known and identified, and an intelligent model was created to predict
these effects, in order to warn the infected people and the medical staff of
dangers of continuing symptoms. This thesis made use of three groups of
COVID-19 dataset: the first and second are follow-up dataset, the first is data
collected in this thesis and were divided into three groups according to their
follow-up period: the first six months after infection (FSM), and the second
six months after infection (SSM), and more than a year after infection (MTY).
The second data set is a general data set, the follow-up period is the first six
months after infection only. The third data represents infection dataset that
was used to ensure the quality of the proposed model.

Multiple pre-processing was performed on the datasets, then
resampling was done collected and infection datasets because it is imbalanced,
multi-label classification problem have been solved, then using Glowworm
Swarm Optimization (GSO) algorithm to select the best features and tune the
hyper-parameters, and finally predict the effects that might accrue on people
recovering from COVID-19 using Hybrid Ensemble Model (HEM) , which is
a hybrid model consisting of multiple Decision Tree that are generated
depending on one of these models (Logistic Regression, Decision Tree,
Support Vector Machine, Gaussian NB/ Bayesian Ridge, and K-Nearest
Neighbor).



The performance results showed that HEM overcame traditional ML
algorithms. For the first dataset that was collected, the best prediction was
obtained for the impact of the renal system in the FSM group for all effects,
which is AUC = 99%, and for predicting the impact of physical activity, the
highest value was obtained in the SSM group, represented by AUC = 92%. As
for the second dataset, the least error was obtained when predicting the impact
of physical functioning, where MSE = 0.1171.
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