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Abstract - Artificial Intelligence (AI) has significantly 

influenced the healthcare sector, particularly in the field of 

medical imaging. Imaging modalities such as X-ray, 

Magnetic Resonance Imaging (MRI), Computed 

Tomography (CT), and Positron Emission Tomography 

(PET) play a crucial role in disease diagnosis and treatment 

planning. However, traditional image interpretation methods 

are time-consuming, dependent on radiologists’ expertise, 

and prone to human error and inter-observer variability. 

Recent advancements in deep learning, especially 

Convolutional Neural Networks (CNNs), have shown strong 

capabilities in medical image classification, segmentation, 

and anomaly detection. This review paper presents a 

systematic survey of AI applications in healthcare imaging, 

discusses existing diagnostic approaches, identifies 

challenges related to data availability, model interpretability, 

ethics, and clinical integration, and highlights future research 

directions for reliable AI-based medical imaging systems. 
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I. INTRODUCTION 

Medical imaging technologies such as X-ray, MRI, CT, and 

PET play a vital role in early disease detection and diagnosis. 

However, increasing patient load, limited availability of 

expert radiologists, and time-consuming manual image 

analysis present significant challenges. Artificial Intelligence 

helps address these issues by enabling faster, accurate, and 

consistent analysis of medical images, thereby supporting 

clinicians and improving healthcare efficiency. 

II. LITERATURE REVIEW 

Previous studies indicate that deep learning techniques, 

particularly CNNs, have significantly improved medical 

image analysis. Research demonstrates successful AI 

applications in cancer detection, retinal disease diagnosis, 

neurological disorder analysis, and cardiovascular risk 

assessment. Review studies also highlight challenges such as 

data privacy, ethical concerns, and lack of explainability. 

Overall, the literature confirms the effectiveness of AI-based 

systems in improving diagnostic accuracy and reducing 

clinician workload. 

III. RESEARCH PROBLEM 

Despite advancements in medical imaging, diagnostic 

accuracy is affected by delays, high costs, limited access to 

expert radiologists, and inconsistent interpretations. 

Although AI offers automation and improved accuracy, 

challenges such as lack of explainability, data bias, privacy 

concerns, and regulatory compliance limit its adoption. 

Problem Statement 

There is a critical need for intelligent, automated, and reliable 

systems that assist healthcare professionals in detecting and 

diagnosing diseases from medical images with high accuracy 

and efficiency. 

IV. RESEARCH OBJECTIVES 

The objectives of this research are to improve diagnostic 

accuracy, enable early and automated disease detection, 

reduce radiologist workload, apply AI across multiple 

imaging modalities, and develop explainable AI models that 

can be trusted in clinical practice. 

V. RESEARCH METHODOLOGY 

This research follows a descriptive and analytical approach 

using secondary data collected from journals, conference 

papers, and publicly available medical imaging datasets. A 

comparative analysis of various AI and deep learning 

techniques is conducted while maintaining ethical standards 

through the use of anonymized data. 

VI. DATA ANALYSIS APPROACH 

Machine learning and deep learning techniques, particularly 

CNNs and transfer learning models, are used for medical 

image classification and disease detection. Feature 
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extraction, data augmentation, and standard evaluation 

metrics such as accuracy and sensitivity are employed. 

Multimodal analysis combining medical images with clinical 

data is also considered. 

VII. SCOPE OF RESEARCH 

The scope includes AI-based detection of cancers, retinal 

diseases, neurological disorders, and cardiovascular 

conditions using different medical imaging modalities. 

Applications such as automated triage, 3D image analysis, 

and diagnostic support for resource-limited healthcare 

settings are also explored. 

VIII. LIMITATIONS OF RESEARCH 

Key limitations include limited availability of high-quality 

annotated datasets, generalization challenges across diverse 

populations, lack of explainability in AI models, ethical and 

privacy concerns, and difficulties in integrating AI systems 

into existing healthcare workflows. 

IX. EXPECTED OUTCOMES 

The study is expected to improve diagnostic accuracy and 

enable early disease detection using AI-based medical 

imaging. It aims to reduce radiologists’ workload, support 

faster diagnosis, and provide scalable diagnostic solutions for 

hospitals and remote healthcare centers. 

X. CONCLUSION 

Artificial Intelligence has the potential to significantly 

enhance healthcare diagnostics by improving the accuracy, 

efficiency, and accessibility of medical imaging. Addressing 

challenges related to data quality, ethics, and trust is essential 

for the responsible adoption of AI in healthcare. 
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