IMPROVING DIAGNOSTIC ACCURACY IN
CHEST X-RAYS USING AI-BASED IMAGE
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resource-constrained settings, where subtle abnormalities are Despite growing interest in Al for chest X-ray diagnosis,
This research systematically investigates how Al-based image enhancement (traditional and frequently missed. most studies apply image enhancement heuristically i.e.
GAN-based) influences chest X-ray (CXR) diagnosis. It compares these techniques' impact on While AI models, particularly deep learning, have shown without systematically evaluating how these techniques
classification performance and visual interpretability across both traditional machine learning promise in improving detection, their performance is highly mfluencg Classiilcation perform.ance or |nterpretab|.I|ty
and deep learning models. The study employs methods like Grad-CAM for interpretability, sensitive to input q_uality. _This I_‘esearch is motivated b_y the a.cross_ dl_ffere_ni_: el typ_es. UIHEIE CEIfuSgblolise/ics]
intending to derive actionable insights for creating more transparent and effective Al diagnostic need i  syssmadcelly lnvesigas  wew  sl-sEsed ImEgE rigor limits clinical trgnslat|on.
" enhancement can improve diagnostic accuracy and To address this gap, my study proposes a
systems trustworthiness in both traditional and deep learning pipelines. structured, comparative evaluation of traditional and
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Dublin Business School Business This research adopts a structured, multi-phase pipeline to investigate how image enhancement influences systems.
classification performance and interpretability in chest X-rays (CXRs).
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This research will offer a reproducible, comparative framework for assessing how image
enhancement influences diagnostic performance and interpretability in AI-driven medical imaging
systems. By systematically comparing enhancement techniques across ML and DL models, the
study addresses a critical methodological gap in CXR analysis.

Clinically, the findings aim to support the development of transparent and trustworthy AI tools
that are better suited for deployment in low-resource or high-risk environments, where
interpretability and diagnostic reliability are paramount. Broadly, this project demonstrates how (a)
advanced data science techniques can be applied to solve real-world healthcare challenges,
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