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ABSTRACT

In this study, the Oxray database was meticulously developed by adhering to established medical
guidelines. The research focuses on an advanced automated semantic segmentation technique aimed
at the localization and extraction of bone regions from digital X-ray images, primarily to enhance the
detection of osteoporosis. The suggested system makes use of an attention-modulated Multi-Res
U-Net architecture, with a critical pre-processing step that employs grey wolf optimisation
(GWO)-guided non-local means (NLM) denoising to boost picture clarity. The research also explores
cutting-edge models for picture segmentation and classification, which use improved versions of
Pix2Pix and the Vision Transformer (ViT) setup. The enhanced Pix2Pix model is particularly noted
for its efficacy in reducing false positives, achieving a specificity of 97.24%. The MViT-B/16
variation in particular stands out among the modified ViT models for its exceptional accuracy, which
reaches 96.01% when it comes to osteoporosis case classification. The methodology is validated
through extensive experiments and benchmarked against standard metrics such as precision, recall,
Fl1 Score, specificity, and total accuracy, showcasing its significance in diagnosing osteoporosis for
early detection and intervention. This integration of advanced segmentation techniques and
cutting-edge classification models not only advances the field of medical image analysis but also
highlights its potential impact on improving overall healthcare practices, particularly in the critical
area of osteoporosis diagnosis and treatment.
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