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Abstract: Medical imaging technology plays a key role in modern medical diagnosis and treatment, and the integration of 
artificial intelligence (AI) technology has revolutionised the field.AI uses deep learning and machine learning algorithms to 
analyse medical imaging data, improving the accuracy of lesion identification and disease prediction, and thus significantly 
improving the efficiency of diagnostic work. The scope of application of AI has also expanded to include the optimisation of 
treatment planning, the prediction of disease progression, and the assessment of patient prognosis. The application of AI has also 
been extended to the optimisation of treatment plans, prediction of disease progression and assessment of patient prognosis. 
Although AI shows great potential in medical imaging diagnosis, its clinical application still faces challenges. The quality, 
accessibility, sensitivity, and privacy of medical image data, as well as the "black box" nature of AI models, pose obstacles to 
the widespread application of AI technology. In addition, data security and privacy protection are also issues that need to be 
addressed. This paper reviews the current status of AI application in medical imaging diagnosis, analyses the main problems 
faced, and discusses the future development direction. Examples of AI applications in different medical imaging fields are 
discussed in the paper, and challenges such as data quality, laws and regulations, model interpretability and data security are 
explored in depth, and solution strategies such as enhancing data management, improving model generalisation and 
interpretability, strengthening data security techniques, and promoting interdisciplinary cooperation are proposed. This paper 
aims to provide reference for researchers and practitioners of AI in medical imaging diagnosis to promote the healthy 
development of the field, and calls on experts, scholars, policy makers and technology developers to work together to overcome 
the challenges and to realize the potential of AI technology in improving the quality and efficiency of healthcare services and 
safeguarding patients' health. 
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1. Introductory 
Medical imaging, as a key link in the modern medical 

diagnostic system, plays a crucial role in the early detection, 
diagnosis, treatment monitoring and prognostic assessment of 
diseases. With the progress of science and technology, 
medical imaging technology has evolved from a single X-ray 
imaging to a variety of advanced imaging technologies 
including computed tomography (CT), magnetic resonance 
imaging (MRI), positron emission tomography (PET), and 
ultrasound imaging[1]. These techniques have greatly 
enriched physicians' knowledge of diseases and improved the 
accuracy of diagnosis. 

In recent years, thanks to the improvement of computing 
power and the innovation of algorithms, the application of 
Artificial Intelligence (AI) technology in the field of medical 
image diagnosis has made breakthrough progress[2]. In 
particular, the application of deep learning technology 
enables machines to identify and analyse complex lesion 
patterns in images by analysing massive medical image data, 
thus assisting doctors in making more efficient and accurate 
diagnoses. The application of this technology not only greatly 
improves diagnostic efficiency, but also helps to discover tiny 
lesions that were previously difficult to identify, providing 
new possibilities for early intervention in disease. Although 
AI technology shows great potential for application in 
medical imaging diagnosis, there are still some problems and 
challenges that need to be solved in its practical application. 
Firstly, the quality and quantity of medical imaging data are 
the key factors affecting the training effect of AI models. Due 

to the high acquisition cost and complex annotation process 
of medical image data, it leads to a relative lack of high-
quality data that can be used for training. In addition, there are 
differences in the image data collected under different 
equipment and different conditions, so how to ensure that the 
model has good generalisation ability on different datasets has 
become one of the focuses of current research. 

The problem of interpretability of AI models is also an 
important factor limiting their application in medical imaging. 
Unlike the intuitive image analysis and diagnosis methods of 
human doctors, the decision-making process of AI models 
often lacks transparency and is considered a "black box". This 
lack of transparency not only affects doctors' and patients' 
trust in AI diagnostic results, but also poses a challenge for 
regulators. At the same time, the sensitivity and privacy of 
medical imaging data have put forward more stringent 
requirements for the application of AI technology. Under the 
premise of safeguarding data security and patient privacy, 
how to reasonably collect and use medical imaging data is an 
urgent problem to be solved in the application of AI 
technology in the field of medical imaging. This requires not 
only encryption and desensitisation at the technical level, but 
also the support of laws and regulations and the guidance of 
ethical norms. In addition, the application of AI technology in 
the field of medical imaging diagnosis must also face the 
acceptance of the medical industry. In the traditional medical 
system, the diagnostic experience and intuition of doctors 
occupy an important position in the diagnosis of diseases. the 
introduction of AI technology may cause a certain impact on 
the existing medical process and the role of doctors. Therefore, 
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how to balance AI technology and doctors' diagnostic 
experience, and ensure that AI technology can assist doctors 
in improving diagnostic efficiency without weakening their 
professional judgement, is an issue worth pondering. 

In summary, the application of AI technology in the field 
of medical imaging diagnosis is very promising, but to 
achieve its wide application in clinical practice, more in-depth 
research and exploration is needed in many aspects, such as 
data quality, model generalisation, interpretability, and data 
security. In addition, the joint efforts of the healthcare industry, 
technology providers, regulators, and patients are needed to 
ensure that AI technology can bring substantial changes and 
progress to the field of medical imaging diagnosis under the 
premise of safeguarding the quality of healthcare and the 
rights and interests of patients. 

2. Application of Artificial Intelligence 
in Medical Imaging Diagnosis 

2.1. Applications of Chest Imaging 
Deep learning algorithms are used to analyse chest X-ray 

or CT images to automatically identify lesions such as lung 
nodules and emphysema, improving the early diagnosis of 
diseases such as lung cancer. 

Chest imaging plays a crucial role in the diagnosis of 
respiratory diseases. The introduction of deep learning 
algorithms makes the analysis of chest X-ray and CT images 
more efficient and precise. By learning a large amount of 
image data, these algorithms are able to automatically identify 
key lesions such as lung nodules and emphysema, which 
greatly improves the early diagnosis rate of lung cancer and 
other diseases[3-5]. Traditional imaging diagnosis methods 
rely on radiologists' experience and intuitive judgement, 
which may be limited by doctors' fatigue and subjectivity, 
leading to misdiagnosis or omission. Deep learning 
algorithms, on the other hand, can work continuously to 
reduce human error and assist doctors in making more 
accurate diagnoses by analysing patterns and features in 
images. For example, the system can identify tiny lung 
nodules, which may be difficult to detect under traditional 
methods, thus improving the detection rate of early lung 
cancer. In addition, deep learning technology can assess the 
severity of lesions such as emphysema, providing important 
reference information for clinical treatment. Through 3D 
reconstruction technology, the AI system is even able to 
provide an intuitive view of the heart's structure, assisting 
doctors in conducting more detailed analyses. 

2.2. Applications of Cardiovascular Disease 
Imaging 

AI technology can assist in performing 3D reconstruction 
of cardiac structures, identifying and evaluating cardiac 
pathologies such as coronary artery stenosis and ventricular 
wall abnormalities. Chest imaging plays a unique and critical 
role in the diagnosis of lung disease, and is especially vital for 
the early detection of serious diseases such as lung cancer. 
While traditional diagnostic methods of chest X-rays and CT 
scans are effective, they rely on the expertise and experience 
of radiologists, which are not only time-consuming but also 
susceptible to subjective judgement that may result in missed 
or misdiagnosed cases. 

The application of deep learning algorithms has brought 
significant advances in the automatic analysis of chest images 
and disease diagnosis.These algorithms are capable of 

processing and analysing a large amount of medical image 
data, and automatically identifying lung nodules, emphysema 
and other lesions in chest X-ray or CT images through pattern 
recognition and feature extraction[6]. After training with a 
large amount of annotated data, the deep learning model is 
able to distinguish benign and malignant tumours with a very 
high accuracy rate, which significantly improves the early 
diagnosis rate of lung cancer and other diseases. The 
application of deep learning techniques has been extended to 
the diagnosis of other lung diseases such as emphysema. By 
analysing textural and structural changes in the images, deep 
learning models are able to assess the severity of the lesion 
and provide important information for clinical treatment. This 
automated diagnostic method improves diagnostic accuracy 
and greatly enhances diagnostic efficiency, helping doctors to 
be able to quickly develop treatment plans[7]. 

2.3. Applications of Imaging for Orthopaedic 
Diseases 

Automatically detecting fractures, osteoporosis, etc. 
through image analysis technology, it provides orthopaedic 
surgeons with reference opinions for diagnosis and treatment.  

Orthopaedic diseases are extremely common in the clinic, 
and their accurate diagnosis is crucial to the development of 
treatment plans and prognosis assessment. Traditional 
diagnostic methods for orthopaedic diseases, such as X-rays, 
CT scans and MRIs, can provide rich anatomical information 
but rely on the subjective interpretation of radiologists, which 
has certain limitations[8]. With the development of medical 
imaging technology, image analysis technology plays an 
increasingly important role in the diagnosis of orthopaedic 
diseases. 

Image analysis technology can quickly identify and analyse 
abnormalities in orthopaedic imaging data through 
automation. For example, in the detection of fractures, the 
technology is able to identify breaks and misalignments in 
bone structures, providing orthopaedic surgeons with precise 
information on the location and type of fractures. In addition, 
the image analysis technology is able to assess the healing 
process of the fracture, helping doctors to monitor the 
treatment effect and adjust the treatment plan. The diagnosis 
of osteoporosis, a common bone disease, is usually 
determined by bone densitometry. Image analysis technology 
is able to extract bone density data from CT scans and 
automatically calculate the patient's bone density index, thus 
providing a basis for the diagnosis and grading of 
osteoporosis[9]. This not only improves the accuracy of 
diagnosis, but also reduces the workload of doctors. 

2.4. Applications of Imaging for Neurological 
Diseases 

AI technology can assist in identifying brain tumours and 
brain haemorrhages in the imaging diagnosis of neurological 
diseases, improving the accuracy and efficiency of diagnosis. 

Diagnosis of neurological diseases is extremely critical in 
the field of medicine, and they often involve complex 
physiological structures and diverse pathological changes. 
Traditional imaging methods, such as magnetic resonance 
imaging (MRI) and computed tomography (CT), provide 
doctors with a detailed view of the brain and spinal cord, but 
interpreting these images requires deep expertise and 
extensive experience[10]. With the advancement of 
technology, Artificial Intelligence (AI) techniques are 
beginning to play an important role in imaging diagnosis of 
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neurological disorders.AI techniques are able to learn and 
identify lesion features, such as brain tumours and brain 
haemorrhages, from a large amount of neuroimaging data 
through deep learning algorithms. These algorithms can 
automatically identify abnormal areas in the images and 
provide doctors with precise information on the location and 
size of lesions. In addition, AI technology can assist in 
assessing the nature of the lesion, such as distinguishing 
between benign and malignant tumours, as well as identifying 
haemorrhage or ischemic stroke. In the diagnosis of brain 
tumours, AI technology is able to assist doctors in 
determining the type and grading of the tumour by analysing 
features such as the shape, edges and density of the 
tumour[11]. For cerebral haemorrhage, AI technology can 
quickly identify the bleeding area and assess the bleeding 
volume, providing important information for clinical 
treatment. In addition, AI technology is also able to monitor 
the progress of lesions, assess the effectiveness of treatment, 
and provide personalised treatment plans for patients. The 
application of AI technology not only improves the accuracy 
and efficiency of imaging diagnosis of neurological diseases, 
but also reduces the workload of doctors. Through automated 
image analysis, doctors can devote more time and energy to 
disease treatment and patient care. 

3. Challenges of Artificial Intelligence 
in Medical Imaging Diagnosis 

3.1. Data Quality and Access Difficulties 
Difficulty in obtaining high-quality labelled data limits the 

accuracy and generalisation ability of AI model training. In 
the training process of AI models, the acquisition of high-
quality labelled data is a critical link, which directly affects 
the accuracy of model prediction and generalisation ability on 
different datasets. This is especially true in the field of 
medical imaging, where the process is not only time-
consuming but also costly due to the need for expertise to 
accurately annotate images. In addition, the privacy and 
ethical requirements of medical data further increase the 
difficulty of data collection. The diversity of data is also a 
major challenge, as the differences in images produced by 
different patients, devices and scanning conditions require 
models with strong generalisation capabilities. To improve 
data quality, data augmentation techniques can be employed 
to expand the training set, while weakly supervised or 
unsupervised learning methods can be explored to reduce the 
reliance on large amounts of labelled data. Through these 
strategies, the problem of difficult access to high-quality 
labelled data can be alleviated to a certain extent, and the 
potential of AI models in medical imaging diagnosis can be 
enhanced. 

3.2. Laws, Regulations and Ethical Issues 
The sensitivity and privacy of medical data require strict 

laws, regulations, and ethical standards for AI applications. 
Medical data is highly sensitive because it contains patients' 
personal information and health conditions, so strict laws, 
regulations, and ethical standards must be followed when 
applying artificial intelligence (AI) technology. These 
standards aim to protect patients' privacy rights and prevent 
improper use and leakage of data. Compliance with relevant 
laws and regulations, such as the General Data Protection 
Regulation (GDPR), is crucial for developers and users of AI 
systems. Ethical issues should also not be overlooked, as the 

processing of medical imaging data needs to take into account 
the informed consent of patients and the principle of data 
minimisation, where only the minimum amount of data 
necessary to achieve a specific purpose is collected and used. 
In addition, transparency and interpretability are key factors 
in the ethical use of AI, with doctors and patients needing to 
have a clear understanding of how AI systems make decisions 
and the data and algorithmic basis behind those decisions. To 
address these challenges, healthcare organisations and AI 
developers are taking steps such as implementing data 
desensitisation techniques, adopting secure data storage and 
transmission methods, and establishing ethical review boards 
to oversee compliance of AI applications. Through these 
measures, the effective use of AI in medical imaging 
diagnosis can be promoted while ensuring patient privacy and 
data security. 

3.3. Technical Issues and Model 
Interpretability 

The black-box nature of AI models makes their diagnostic 
process and results difficult to interpret, limiting trust and 
widespread use in clinical applications. 

In the application practice of medical imaging diagnosis, 
technology and model transparency constitute the main 
challenges. The diversity and complexity of medical imaging 
data require that the applied AI models not only need to 
achieve highly accurate recognition, but also must adapt to 
changing clinical contexts. Although machine learning and 
deep learning techniques have achieved significant advances 
in the field of image analysis, the complexity of these models 
often leads to a lack of sufficient transparency, making it 
difficult for healthcare professionals to gain insight into their 
internal decision logic. The interpretability of models is a key 
factor in enhancing clinical acceptance, and it directly 
determines whether doctors can trust the diagnostic advice 
provided by AI and integrate it into actual treatment decisions. 
To enhance model interpretability, researchers are designing 
new algorithmic frameworks that work to improve model 
transparency and clearly explain the process of model 
learning and prediction. At the same time, the application of 
visualisation tools makes the decision logic of the models 
more intuitive, thus enhancing the credibility and practical 
value of the models in healthcare scenarios. Overcoming 
technical barriers and improving the interpretability of 
models requires the collaboration of experts from different 
fields. The combined efforts of data scientists, algorithm 
engineers, healthcare practitioners, and ethicists will ensure 
that AI technologies follow the norms and ethical guidelines 
of the healthcare industry while ensuring diagnostic accuracy 
and achieving efficient application in clinical operations. 

3.4. Data Security and Privacy Protection 
Risks in the secure storage, transmission and processing of 

medical image data need to be addressed. The security and 
privacy of medical image data constitutes a key point of 
consideration in AI applications. Given that such data not 
only includes sensitive health information of patients, but 
may also involve personally identifiable data, it is particularly 
critical to ensure its security throughout the storage, 
transmission, and processing cycle. Any data leakage or 
unauthorised access could lead to a serious breach of privacy, 
posing potential risks not only to patients but also to the 
reputation of the healthcare organisation. To effectively 
address these risks, healthcare organisations and AI 
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technology service providers are actively taking a series of 
measures. On the one hand, they are ensuring the security of 
data during transmission by applying high-strength 
encryption technology; on the other hand, they are imposing 
strict controls on data access and ensuring that only 
authorised healthcare personnel can access sensitive data by 
implementing strict authentication and authorisation 
mechanisms. In addition, anonymising data and removing or 
replacing potentially personally identifiable information is a 
critical privacy protection strategy. Healthcare organisations 
also need to comply with relevant laws and regulations, 
including HIPAA, which provide a solid legal foundation for 
protecting patient privacy. By implementing these 
comprehensive measures, we can not only ensure the security 
of medical imaging data, but also promote the effective 
application of AI technology in medical imaging diagnosis 
under the premise of data security, thereby fundamentally 
improving the quality and efficiency of healthcare services. 

4. Artificial Intelligence in Medical 
Imaging Diagnostics 

4.1. Enhanced Data Management and Quality 
Control 

In the field of medical imaging diagnosis, the quality of 
data directly affects the effectiveness of AI models. In order 
to improve the effectiveness of model training, a standardised 
data management process must be established. This includes, 
but is not limited to, ensuring compliance in data collection, 
improving the accuracy of data labelling, and achieving 
diversity and representativeness in datasets. By doing so, AI 
models can be provided with richer and more accurate 
learning material, thereby improving their predictive and 
diagnostic accuracy. In addition, the data management system 
should include regular data quality assessment and feedback 
mechanisms to ensure that the datasets are always of a high 
quality standard. 

4.2. Enhancing Research on Model 
Generalisation and Interpretability 

The ability of AI models to generalise determines their 
applicability to different patient populations and different 
healthcare environments. Researchers are working to develop 
AI models that can perform consistently on diverse data to 
suit the specific needs of different healthcare organisations. 
Also, improving the interpretability of models is a focus of 
current research. By exploring new algorithms and techniques 
that enable doctors to understand the decision-making process 
of the model, trust in AI diagnostic results is enhanced. This 
not only helps to improve clinical acceptance, but is also key 
to achieving transparency and responsible use of models. 

4.3. Upgrading Data Security and Privacy 
Protection Technology 

With the wide application of AI technology in medical 
imaging diagnosis, data security and privacy protection 
become particularly important. In order to protect the privacy 
rights of patients, advanced encryption techniques must be 
used to ensure the security of data during storage and 
transmission. In addition, anonymisation is another important 
means of privacy protection that reduces the risk of data 
leakage by removing or replacing information that can 
identify an individual. Healthcare organisations also need to 

put in place strict data access control mechanisms to ensure 
that only authorised personnel have access to sensitive data. 

4.4. Strengthening Interdisciplinary 
Cooperation 

The healthy development of AI in medical diagnostic 
imaging requires a multidisciplinary effort. Medical experts 
gain an in-depth understanding of clinical needs, computer 
scientists focus on algorithmic innovation, and legal and 
ethical scholars provide legal and ethical guidance for the 
application of the technology. Through this interdisciplinary 
cooperation, it can be ensured that the development of AI 
technology meets the special requirements of the medical 
industry while following laws, regulations and ethical 
standards. In addition, interdisciplinary cooperation also 
helps to cultivate composite talents with knowledge in 
multiple fields, providing talent support for the long-term 
development of AI in the field of medical imaging diagnosis. 

5. Conclusion 
The application of Artificial Intelligence (AI) in medical 

imaging diagnosis is gradually showing its important value, 
providing new possibilities for improving diagnostic 
efficiency and reducing medical costs. 

(1) Technical Challenges and Optimisation 
AI technology applied in medical imaging diagnosis is 

gradually gaining recognition in the medical community, and 
it shows great potential in providing fast and accurate 
diagnostic support. However, technical challenges, including 
improving model generalisation capability and 
interpretability, must be overcome to achieve widespread 
clinical application of AI technology. With the increase in the 
volume of medical imaging data, effective management and 
optimisation of data and improvement of data quality have 
become the key to improving AI effectiveness. 

(2) Laws and regulations and data security 
The application of AI technology requires strict compliance 

with laws and regulations to protect patient privacy and 
promote the rational use of the technology. Policymakers, 
healthcare organisations and technology developers need to 
work together to formulate a regulatory framework that 
protects patients' rights and interests while incentivising 
technological innovation. At the same time, data security is 
crucial, and measures such as encryption and anonymisation 
must be taken to prevent data leakage and misuse, and to 
ensure that data is only accessed by authorised personnel. 

(3) Interdisciplinary Collaboration and Future Prospects 
Interdisciplinary collaboration is crucial for the 

development of AI technology in medical imaging. Experts 
from different fields, such as medicine, computer science, law 
and ethics, need to collaborate to solve the challenges 
encountered in the development of the technology and to 
ensure that AI technology meets clinical needs while adhering 
to ethical and legal standards. By strengthening technical 
research, improving data management and enhancing system 
security, the future of AI technology in medical imaging 
diagnosis is promising. As the technology matures and 
regulations are improved, AI technology is expected to play 
an even more important role in the future and make greater 
contributions to the quality of medical services and human 
health. 
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