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ABSTRACT

Autism Spectrum Disorder (ASD) is a developmental disorder that is evident in children and may impact
social interaction and communication skills and interaction and repetitive behavior. That is why early
diagnosis is vital because early interventions mean that the quality of life of the ASD person can be
highly increased. The advancements in neuroimaging that have occurred in the past decade, along with
fast and advanced computational science methods such as Deep Learning (DL), have paved the way to
improved diagnostic accuracies and efficiency. The signal acquired by resting-state functional magnetic
resonance imaging (rs-fMRI) can identify functional connectivity changes in the brain that can act as an
ASD biomarker. In this thesis, both rs-fMRI data and state-of-the-art DL techniques are used to train
more reliable and precise models for ASD screening. To assess cerebral connectivity, the work assesses
and compares the current advanced methods such as Convolutional Neural Networks (CNN), Graph
Convolutional Networks {GCNs), and the combmation of both types. Feature extraction, selection, and
clagsification are integral parts of the proposed frameworks for achieving high-performance models.

This study has also presented a new method for feature selection called Adaptive Bacterial Foraging
Optimization (ABFO), Support Vecior Machines-Recursive Feature Elimination (SVM-RFE), and
Minimum Redundancy Maximum Relevance {mRMR). This pipeline, along with the GCN classifier,
was tecognized accurately as 97.51% of diagnoses in this Autism Brain Imaging Data Exchange
(ABIDE) dataset. Further, a novel integration of Spatial-Attention-based CNN (SA-CNN) and Bi-LSTM
networks is proposed along with the augmentations of Stockwell Transform (SW) and Relativistic
Super-Resolution Generative Adversarial Networks (RS-GAN). This new strategy achieves an accuracy
of 98.73% in the examination of rs-fMRI data sets. Moreover, this research compares an encoding
CNN-based model on functional connectivity pattern (FCP). When used to detect ASD, these models
yield an average accuracy of 92.22% on the ABIDE database. The conclusions drawn from this thesis
support the hypothesis that the incorporation of rs-fMRI signals with DL frameworks significantly
improves the diagnostic accuracy of ASD. The proposed methods help to detect minor
interconnectedness of the brain regions characteristic of ASD and to promote early diagnosis and
individualized therapeutic management of the disorder. These contributions contribute not only to the
development of new knowledge and new approaches to the study of neurodevelopmental disorders but
also to the prospect of developing new technologies in the field of mental health.
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