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KHWANJIT ORKWEHA: PULMONARY DISEASE DETECTION USING LUNG SOUND
SIGNALS WITH MULTI-TASK DEEP NEURAL NETWORKS.
THESIS ADVISOR: PROF. PEERAPONG UTHANSAKUL, Ph.D., 96 PP.
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This thesis proposes an approach for detecting and classifying respiratory
diseases from lung sound signals. The proposed method develops a Multi-Task
Autoencoder (MTAE) to learn latent representations that preserve essential signal
information while enhancing multi-class classification capability. In addition, a hybrid
approach is introduced by integrating the MTAE with a Support Vector Machine (SVM)

to improve the classification performance

An evaluation was conducted using 5-fold cross-validation on the King
Abdullah University Hospital (KAUH) lung sound dataset for four-class classification:
normal, pneumonia, asthma, and chronic obstructive pulmonary disease. The MTAE
achieved an overall accuracy of 89.47% and F1-score of 89.96%, whereas the hybrid
MTAE-SVM achieved the highest overall accuracy of 91.49% and F1-score of 92.13%.
The results indicate that incorporating an SVM classifier enhances the clarity and
stability of the decision boundary in the latent feature space, leading to significantly
improved overall accuracy and more balanced classification performance, and

demonstrating strong potential for future practical applications.
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