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Abstract: This paper investigates the role of artificial intelligence (Al) in
the medical field. This research uses descriptive qualitative methods and
gathers data from related previous studies. The findings show that Al
contributes to the medical field, particularly in medical imaging and
diagnosis, enhancing accuracy and efficiency. Al systems, such as deep
learning models and transformers, are being increasingly utilized to
analyze medical images, detect abnormalities, and assist in early disease
detection, such as cancer, eye diseases, and COVID-19. Transformer-
based models have shown great potential in improving diagnostic accuracy
by efficiently analyzing large and complex medical data. These models can
capture long-range dependencies, making them ideal for handling diverse
medical imaging modalities, such as X-rays, CT scans, and MRIs.
Moreover, Al has proven to be highly effective in areas like retinal disease
detection, lung cancer diagnosis, and infectious disease identification.
Transformer models continue to demonstrate promise, with the potential to
revolutionize medical diagnostics by offering faster, more precise, and
personalized treatment options.

Abstrak: Penelitian ini mengkaji peran kecerdasan buatan (Al) di bidang
medis. Penelitian ini menggunakan metode kualitatif deskriptif dan
mengumpulkan data dari studi sebelumnya yang relevan. Temuan
menunjukkan bahwa Al berkontribusi dalam bidang medis, terutama dalam
pencitraan medis dan diagnosis, dengan meningkatkan akurasi dan
efisiensi. Sistem Al, seperti model deep learning dan transformer, semakin
banyak digunakan untuk menganalisis citra medis, mendeteksi kelainan,
dan membantu dalam deteksi dini penyakit seperti kanker, penyakit mata,
dan COVID-19. Model berbasis transformer menunjukkan potensi besar
dalam meningkatkan akurasi diagnosis dengan menganalisis data medis
yang besar dan kompleks secara efisien. Model ini dapat menangkap
dependensi jangka panjang, sehingga ideal untuk menangani berbagai jenis
pencitraan medis, seperti rontgen, CT scan, dan MRI. Selain itu, Al terbukti
sangat efektif dalam deteksi penyakit retina, diagnosis kanker paru-paru,
dan identifikasi penyakit menular. Model transformer terus menunjukkan
potensi besar, dengan kemungkinan merevolusi diagnostik medis melalui
penyediaan opsi pengobatan yang lebih cepat, lebih akurat, dan lebih
personal.

75




Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

INTRODUCTION

In recent decades, the field of artificial intelligence (AI) has emerged as a
prominent topic of discussion within the medical and image processing domains
(Montero et al., 2021). At its core, Al is a computer system capable of recognizing data
with the aid of pre-processed information. In the medical field, Al has the potential to
facilitate rapid processing and expedite the provision of medical decision support,
particularly through image processing (Montero et al., 2021). Al has transformed medical
imaging by enabling faster and more accurate illness identification across various
imaging tools, including X-rays, CT scans, MRIs, and ultrasounds. These Al systems
analyze medical images to detect anomalies, trends, and early disease indicators that
might be difficult for human doctors to identify. This technological advancement has
particularly enhanced diagnostic accuracy, efficiency, and patient outcomes in disorders
such as cancer, eye diseases, and COVID-19 (Al Kuwaiti et al., 2023; Wang et al., 2016;
Esteva et al., 2017; Rajpurkar et al., 2017).

Al methods, such as transformers, are also frequently used in medical Al
applications. Transformer-based deep learning models have made significant
contributions to the field of Al in healthcare, particularly in improving diagnostic
accuracy across various medical applications. Originally designed for natural language
processing (NLP), these models have demonstrated an impressive ability to analyze
medical data, including images, documents, and even genetic sequences, thereby guiding
clinical decision-making. Their primary advantage in many diagnostic tasks is their
ability to capture long-range dependencies and manage complex, high-dimensional data,
which contributes to their success. One of Al's main advantages in radiology is its speed
in accelerating the diagnostic process (Raffel et al., 2020). Medical image interpretations
have traditionally taken time, especially in complex cases requiring detailed evaluation.
Al enables images to be analyzed and processed much faster than human capability,
allowing for quicker diagnoses and timely medical interventions by evaluating large
volumes of images in a fraction of the time it would take a human radiologist.

In the research by Yan et al. (2022), the use of transformers for processing data in
the field of radiology yielded highly accurate results. The study utilized a substantial
amount of data, including 4.42 million radiology reports from the Veteran Affairs
healthcare system, covering 2.17 million unique patients. The findings of this study
highlight the effectiveness of artificial intelligence in handling large volumes of data.

Other methods, such as Generative Adversarial Networks (GANs), are also frequently
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used in medical image processing. Goodfellow et al. (2014) initially proposed GANSs as
a means to generate a target image in the absence of a specific input image. This
pioneering work was later refined into Conditional Generative Adversarial Networks
(cGANSs), marking a significant advancement in the field. A key feature of cGANs is
their incorporation of input images, which distinguishes them from GANSs. In the study
by Cao et al. (2020), a method known as Auto-GAN was developed. This approach
utilizes multi-modal image sources from various domains, combined with a self-
representation of the target domain, to effectively and jointly control a better decoder on
a layer-by-layer basis. Currently, Al and machine learning models have achieved
significant results, often performing tasks with accuracy and precision that closely match,
or even surpass, professional human decisions (Montero et al., 2021).

Considering the significant role of Al, the present study will investigate its
application in medical imaging and diagnosis. This research aims to explore how Al is a

powerful tool in assisting people within the medical industry.

METHOD

The research method employed in this study involves the collection of research
papers from 2020 to 2025 using the Google Scholar Database and the Publish or Perish
(PoP) tool. Following the meticulous selection process, 200 relevant papers were
identified. These documents were subsequently stored in the Research Information
System (RIS) format (Cahyo et al., 2025). The subsequent stage involves the utilization
of VOSViewer to elucidate the distribution of data and research gaps that have been
identified in preceding studies. The results of this mapping process will yield several
studies based on clusters that are automatically grouped by VOSViewer. In this study, an
analysis will be conducted based on titles and abstracts to ascertain the distribution of
both.

As illustrated in Figure 1, the distribution of data in the titles is represented. The
figure elucidates the interrelationships between topics in literature or research related to
"artificial intelligence" (AI) in the medical field. The size of the nodes, particularly those

nn

labeled "artificial intelligence," "application," and "diagnosis," signifies their centrality
or frequency within the network. These prominent nodes are distinguished by their larger
size and dominant red color, which serves as a visual cue for their significance. The figure
reveals the presence of three primary clusters, each distinguished by a distinct color: red

signifies general Al and its applications, blue denotes diagnosis and deep learning, and
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green specifies more specific topics related to radiology and advanced technologies such
as "transformers" and "medical image segmentation." The relationships between these
concepts are illustrated by edges, which represent the strength or frequency of the
relationship between the topics. Some topics function as bridges between different
clusters, such as "medical imaging," which connects the blue and green communities.
This visualization illustrates how Al is integrated into various aspects of medical

diagnosis and technology.
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Figure 1. Titles Network Visualization

As illustrated in Figure 2, the distribution of abstracts is characterized by a specific
configuration. This network visualization of the abstract distribution reveals a more
intricate and structured topic architecture in research concerning "artificial intelligence"
(AI) within the health and medical domain. The utilization of distinct colors to denote
various themes within the abstract distribution further enhances the comprehensibility of
the network. Specifically, four distinct clusters are identified: blue, green, red, and
yellow. The blue cluster, in particular, emphasizes the interconnection between Al and

its applications in the healthcare system, encompassing subjects such as "artificial

n.n nmn

intelligence," "machine learning," "medicine," and "healthcare." The green cluster
encompasses subjects such as "diagnosis," "disease," "detection," and "diagnostic
imaging," illustrating the application of Al in disease detection and diagnosis.
Conversely, the red cluster pertains to technical aspects such as "medical image
analysis," "transformers," "medical image segmentation," and "artificial neural
networks," signifying a concentration on medical image processing and analysis
employing sophisticated Al technologies. Additionally, a yellow cluster has been
identified, which connects the topics of "medical imaging," "deep learning," and
"research." This cluster serves as a link between the diagnostic cluster and technical

applications. This network underscores the multifaceted utilization of Al in the medical

78



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

realm, ranging from its general implementation to its application in highly specialized

domains such as image-based diagnosis and advanced machine learning technologies.
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Figure 2. Abstracts Network Visualization

In general, both visualizations confirm that Al research in the medical field is
developing in two main directions: (1) the use of Al to improve diagnosis and rapid
clinical decision-making, and (2) the development of Al technologies to process and
analyze medical data, particularly medical images. The network also shows the
integration between technical research and clinical applications, utilizing technologies
such as (a) medical image analysis: generative adversarial networks (GANs),
convolutional neural networks, artificial neural networks, (b) segmentation, (c)

transformers, and (d) deep learning.

RESULT AND DISCUSSION
Al Tools in Medical Image Analysis Results

Al has transformed medical imaging by allowing faster and more accurate illness
identification than many imaging tools. Cancer detection is among the most powerful
uses of artificial intelligence in medical picture analysis. Deep learning models are taught
to identify trends in medical imaging that point to the existence of malignancies or
aberrant development. Al models can help detect early-stage tumors—even before they

show clinically—in imaging tools, including mammography, CT scans, and MRI
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(Raghavendra et al., 2023; Nassif et al., 2022). Al systems, for instance, examine
mammograms in search of microcalcifications—small calcium deposits—which can
indicate early stages of breast cancer. These instruments help to improve early diagnostic
and treatment results by pointing up minor irregularities the human eye would overlook
(Houssami et al., 2019; Watanabe et al., 2019). Al algorithms, which use CT scans and
chest X-rays, also help diagnose lung cancer. They can spot nodules or abnormalities in
lung tissue that might point to cancer, therefore facilitating quick intervention. Apart
from early identification, Al technologies can assist in tumor size, location, and stage
assessment—all of which are vital for treatment planning and guide the choice of course
of action, whether radiation, chemotherapy, or surgery is the most appropriate one (Alam
et al., 2024; Watanabe et al., 2019).

According to Agrawal et al. (2024), Demirchan et al. (2025), and Gharge et al.
(2024), AI has shown considerable potential, especially in the detection of retinal
illnesses that, if left untreated late on, might cause blindness. Fundus imaging or optical
coherence tomography (OCT) scans of the eye allow one to frequently diagnose diseases
such as diabetic retinopathy, age-related macular degeneration (AMD), and glaucoma.
Al systems can examine retinal images, for instance, to identify symptoms of diabetic
retinopathy—a typical diabetic disorder damaging the retinal blood vessels. Al tools can
detect early-stage retinal abnormalities such as hemorrhages or microaneurysms,
enabling earlier intervention and avoiding vision loss (Grzybowski et al., 2020;
Vujosevic et al., 2020). Likewise, Al-powered techniques are used to identify glaucoma,
in which rising eye pressure might harm the optic nerve, or macular degeneration, in
which alterations in the macula might cause central vision loss. Al models may process
large volumes of retinal images, making them useful in screening campaigns aiming at
early, treatable stage diagnosis of many disorders (Silva et al., 2024).

Al Kuwaiti et al. (2023) state that the COVID-19 epidemic underlined the critical
role Al may play in identifying infectious diseases, mainly through the analysis of chest
X-rays and CT scans. Early in the epidemic, ground-glass opacities and consolidation—
commonly observed in COVID-19 patients—were developed in AI models to identify
indicators of COVID-19-related lung abnormalities. In circumstances of limited or
delayed access to PCR testing, Al algorithms have been included in hospital imaging
systems to help radiologists rapidly identify possible COVID-19 cases. Based on the
unique patterns seen in the lungs, artificial intelligence can separate COVID-19

pneumonia from other forms of pneumonia, including bacterial or viral pneumonia, by
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examining CT scans (Lin et al., 2021). Not only managing patient care, but also allocating
resources depends on this quick diagnosis, especially in highly sought-after healthcare
environments at the peak of infection.

Integrating Al systems into clinical practice presents difficulties, even with their
great uses. It is essential to ensure AI models' correctness, dependability, and
generalizability over several patient populations and imaging equipment. Furthermore,
healthcare providers—who have to know the reasoning behind Al-generated diagnosis—
must find Al technologies open and understandable. As artificial intelligence develops,
its influence in medical imaging will probably grow to incorporate more diseases, more
sophisticated imaging methods, and better integration with other medical technology,

producing more advanced and efficient healthcare services.

Transformer-Based Deep Learning Models in Improving Diagnostic Accuracy

Tahap Introduced in the publication “Attention Is All You Need” by Vaswani et al.
in 2017, transformer models replaced conventional recurrent neural networks (RNNs)
and convolutional neural networks (CNNs) with a design depending on self-attention
mechanisms, hence transforming deep learning. Transformers are able to effectively and
without constraints of past models process both types of data, unlike CNNs that perform
well for spatial data (such as photos) or RNNs that shine with sequential data (like text).
Key for accurate diagnosis, they allow themselves to concentrate on pertinent elements
in medical imaging or patient histories by using attention mechanisms to balance the
relevance of various sections of the incoming material.

Transformer-based models have shown potential in medical imaging in enhancing
diagnostic accuracy over many modalities including X-rays, CT scans, MRIs, and
ultrasonic pictures (Rane, 2023). Convolutional neural networks (CNNs) have long been
the preferred deep learning design for image-based tasks (Igbal et al., 2023). Yet,
transformers are catching long-range dependencies in images, which CNNs could
overlook, thus they are taking front stage (Vafaeezadeh et al., 2024). Transformers
analyze both local and global aspects, hence they process the whole image at once
(Shamshad et al., (2023). This global background is crucial in spotting minor anomalies
and trends (Baidya & Jeong, 2023). Transformers, for instance, could assist with
identifying tiny tumors or abnormalities in cancer detection that might be missed on
regular exams. This detection is critical early in cancer when a missed diagnosis can

drastically affect patient outcomes (Chung et al., 2024).
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Transformers-based artificial intelligence algorithms can examine CT scans in lung
cancer screening to find minor nodules or anomalies suggesting possible malignancy
(Said et al., 2023). Transformers improve the sensitivity and specificity of the diagnosis
by allowing one to concentrate on the most pertinent areas of the image and by their
adaptability in handling several imaging modalities (Maheriya et al., 2025; Fu et al.,
2025). Gupta et al. (2024) created a Vision Transformer (ViT-Base) model with
transformers as the basic model. The model's functionality involves the intersection of
the image and the extraction of spatial features. ViT architecture has demonstrated a
notable capacity for adapting effectively to different model sizes while maintaining high
data recognition (Steiner et al., 2021). The architectural design of the model is depicted

in Figure 3.

Transformer Encoder

MLP

Transformer Encoder
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Multi-Head
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Patch + Position Embedding

Figure 3. ViT Architecture (Gupta et al., 2024)

The ViT model has evolved into MobileViT, a hybrid model that integrates the
transformer architecture with Convolutional Neural Networks (CNNs). MobileViT was
specifically designed for mobile devices, addressing the need for computational
efficiency without sacrificing performance. By combining the power of transformers for
capturing long-range dependencies with CNNs for local feature extraction, MobileViT
reduces the computational burden typically seen in traditional transformer models (Wang
et al., 2024). This optimization is particularly beneficial for mobile applications, where
computational resources are often limited. MobileViT enhances the processing speed and
accuracy of image analysis tasks, making it well-suited for real-time medical imaging,
object recognition, and other resource-constrained environments. The architectural

model of MobileViT can be seen in Figure 4.
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Figure 4. MobileViT Architecture (Gupta et al., 2024)

Transformer models have also demonstrated their effectiveness in pathology and
genetics (Santos et al., 2023). Large databases, including patient medical histories and
genetic sequences, must be analyzed in these fields to identify trends suggesting illness
risk or prognosis (Dash et al., 2019). Transformers are well-suited for this task as they
can effectively analyze the sequence of genetic data and related medical information,
making them ideal for handling complex, high-dimensional data. For example, in
genomics, transformer models can examine genetic sequences to identify mutations
associated with diseases, such as cancer, and predict how these changes may affect the
progression of illness (Choi & Lee, 2023). By combining genomic data with clinical
information, transformers can help doctors more accurately predict a patient's condition
and potential treatment options.

Natural language processing (NLP) of clinical documents is another area where
transformer models improve diagnostic accuracy (Vasani et al., 2024). Manually
extracting relevant information from medical records, patient histories, and doctors' notes
can be challenging. However, transformer-based NLP models like BERT (Bidirectional
Encoder Representations from Transformers) and GPT (Generative Pretrained
Transformer) make processing large volumes of unstructured text data possible (Santos
et al., 2023). Transformers can, for example, be used to identify risk factors, extract
pertinent data from medical records, or even detect symptoms of diseases mentioned in
a patient's history but not clearly recognized (Dash et al., 2019). This allows healthcare
providers to quickly sift through large amounts of patient data, ensuring that critical
diagnostic clues are not overlooked.

Clinical decision support systems (CDSS) assist healthcare professionals in

diagnosing and treating patients; transformer-based models are crucial for their success
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(Teufel & Binder, 2021). Transformers can generate highly accurate predictions and
treatment recommendations by integrating data from medical images, clinical texts, lab
reports, and sensor data (He et al., 2023). For instance, a transformer model could
combine a patient's medical history with X-ray images and lab results to predict the
likelihood of a particular condition, such as pneumonia or heart failure (Li et al., 2024).
This comprehensive approach enables context-aware predictions that consider all patient
health aspects, leading to more personalized and accurate diagnoses. Additionally, as
more data becomes available, these models continue to improve, allowing diagnostic
recommendations to evolve alongside medical knowledge.

Despite the great potential of transformer-based deep learning models to enhance
diagnostic accuracy, some challenges remain. One major obstacle is the need for large,
high-quality datasets to train these models correctly (Singh & Mahmood, 2021). In
healthcare, access to such data is often limited due to privacy concerns and regulations,
such as HIPA A (Health Insurance Portability and Accountability Act) (Perle et al., 2024).
Moreover, while transformers excel at identifying trends in data, their interpretability is
still a concern. Healthcare professionals must understand why a model generates a
particular diagnosis (Lai, 2024), especially when using complex transformer-based
systems.

Another challenge is integrating transformer-based Al models into existing
healthcare technologies, such as electronic health records (EHRs) (Evan, 2016) and
ensuring seamless operation within healthcare workflows. Despite these challenges, the
future of transformer-based models in medical diagnosis looks promising. As more
medical data becomes available and these models continue to evolve, they will likely
become a natural part of clinical decision-making, offering more accurate, personalized,
and timely diagnoses, ultimately improving patient outcomes.

Transformer-based deep learning models have the potential to revolutionize
medical diagnostics by improving accuracy, efficiency, and clinical decision-making
(Bhandari et al., 2023). Whether applied to medical imaging, genomics, or clinical text
analysis, these models enhance healthcare providers' ability to diagnose diseases more
precisely and earlier. As technology advances, transformer models are expected to play
an even more significant role in shaping the future of medical diagnostics, offering hope

for better patient care and outcomes worldwide.

CONCLUSION
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In conclusion, artificial intelligence (Al) has significantly transformed the field of
medical diagnostics, particularly in medical imaging and data analysis. With
advancements in deep learning models like transformers, Al enhances diagnostic
accuracy, efficiency, and the speed at which medical conditions can be detected. Medical
imaging tools such as CT scans, MRIs, and X-rays have become more accurate in
identifying anomalies and early signs of diseases like cancer and eye conditions, which
were previously difficult for humans to detect. Al is also crucial in speeding up the
diagnostic process, allowing healthcare providers to make timely decisions, thus
improving patient outcomes.

Transformer-based deep learning models have emerged as powerful tools in
healthcare, especially in medical image analysis and genomics. These models can handle
complex, high-dimensional data by capturing long-range dependencies, making them
particularly effective in analyzing medical images and patient records. Transformers
offer more accurate and personalized diagnoses by integrating different types of data,
such as genetic sequences and medical histories. Moreover, Al technologies like NLP
models based on transformers are enhancing the analysis of clinical documents, allowing
healthcare professionals to identify crucial information that may otherwise be overlooked
quickly.

Despite Al's impressive advancements in medical diagnostics, there are still
challenges to overcome. One significant obstacle is the need for large, high-quality
datasets, which are often restricted due to privacy concerns and regulations like HIPAA.
Additionally, the interpretability of transformer models remains an issue, as healthcare
providers must understand how AI models arrive at specific conclusions. Another
challenge is the integration of these models into existing healthcare systems, ensuring
seamless collaboration with current technologies like electronic health records (EHRs).

The role of transformer-based models in medical diagnostics is expected to grow.
As more data becomes available and Al technologies evolve, these models will become
more integrated into clinical decision-making, offering more accurate and personalized
diagnostic capabilities. The continuous improvement of these models promises to
revolutionize medical diagnostics, ultimately leading to better patient care and more
effective treatments. AI’s role in healthcare, mainly through advanced models like
transformers, is poised to shape the future of medical diagnosis and patient outcomes

worldwide.

85



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

REFERENCES

Agarwal, M., Gill, K. S., Upadhyay, D., & Dangi, S. (2024, May). CHARTING NEW
FRONTIERS USING TRANSFER LEARNING IN OCT IMAGE ANALYSIS
FOR RETINAL HEALTH. In 2024 International Conference on Smart Systems
for applications in Electrical Sciences (ICSSES) (pp. 1-5). IEEE. DOI:
10.1109/ICSSES62373.2024.10561346

Alam, M. A., Sohel, A., Hasan, K. M., & Ahmad, 1. (2024). ADVANCING BRAIN
TUMOR DETECTION USING MACHINE LEARNING AND ARTIFICIAL
INTELLIGENCE: A SYSTEMATIC LITERATURE REVIEW OF
PREDICTIVE MODELS AND DIAGNOSTIC ACCURACY. Strategic Data

Management  and  Innovation,  1(01),  37-55. Retrieved from
https://www.researchgate.net/profile/Imran-Ahmaad/publication/387648485f

Al Kuwaiti, A., Nazer, K., Al-Reedy, A., Al-Shehri, S., Al-Muhanna, A., Subbarayalu,
A. V., Al Muhanna, D., & Al-Muhanna, F. A. (2023). A REVIEW OF THE
ROLE OF ARTIFICIAL INTELLIGENCE IN HEALTHCARE. Journal of
Personalized Medicine, 13(6), 951. Retrieved from
https://doi.org/10.3390/jpm 13060951

Alowais, S.A., Alghamdi, S.S., Alsuhebany, N., Algahtani., Alshaya, A. 1., Almohareb,
S. N., Aldairem, A., Alrashed, M., Saleh, K. B., Badreldin, H. A., Al Yami, A.
S., Al Harbi, S., Albekairy, A. M. (2023). REVOLUTIONIZING
HEALTHCARE: THE ROLE OF ARTIFICIAL INTELLIGENCE IN
CLINICAL PRACTICE. BMC Med Educ 23, 689. Retrieved from
https://doi.org/10.1186/s12909-023-04698-z

Baidya, R., & Jeong, H. (2023). ANOMALY DETECTION IN TIME SERIES DATA
USING REVERSIBLE INSTANCE NORMALIZED ANOMALY
TRANSFORMER. Sensors, 23(22), 9272. Retrieved from
https://doi.org/10.3390/s23229272

Barragan-Montero, A., Javaid, U., Valdés, G., Nguyen, D., Desbordes, P., Macq, B., ...
& Lee, J. A. (2021). ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING FOR MEDICAL IMAGING: A TECHNOLOGY REVIEW.
Physica Medica, 83, 242-256. Retrieved from
https://doi.org/10.1016/j.ejmp.2021.04.016

Bhandari, B., Park, G., & Shafiabady, N. (2023). IMPLEMENTATION OF
TRANSFORMER-BASED DEEP LEARNING ARCHITECTURE FOR THE

86



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

DEVELOPMENT OF SURFACE ROUGHNESS CLASSIFIER USING
SOUND AND CUTTING FORCE SIGNALS. Neural Computing and
Applications. Retrieved from https://doi.org/10.1007/s00521-023-08425-z
Cahyo, E. N., Pratama, R. H., & Nilma, W. L. (2025). A BIBLIOMETRIC ANALYSIS
OF CURRENT RESEARCH TRENDS IN KOREAN WEBTOONS FROM
2018 TO 2025. Lingua Madani Journal: Language Studies, Culture and
Education, 1(1), 43-51. Retrieved from

https://jurnal.umina.ac.id/index.php/Imj/article/view/26

Cao, B., Zhang, H., Wang, N., Gao, X., & Shen, D. (2020). AUTO-GAN: SELF-
SUPERVISED COLLABORATIVE LEARNING FOR MEDICAL IMAGE
SYNTHESIS. Proceedings of the AAAI Conference on Artificial Intelligence,
34(07), 10486-10493. Retrieved from https://doi.org/10.1609/aaai.v34i07.6619

Choi, S. R.,, & Lee, M. (2023). TRANSFORMER ARCHITECTURE AND
ATTENTION MECHANISMS IN GENOME DATA ANALYSIS: A
COMPREHENSIVE REVIEW. Biology, 12(7), 1033. Retrieved from
https://doi.org/10.3390/biology12071033

Chung, J., Song, S., & Son, H. (2024). EXPLORING NATURAL LANGUAGE
PROCESSING THROUGH AN EXEMPLAR USING YOUTUBE.

International journal of environmental research and public health, 21(10),
1357. Retrieved from https://doi.org/10.3390/ijerph21101357

Dash, S., Shakyawar, S. K., Sharma, M., & Kaushik, S. (2019). BIG DATA IN
HEALTHCARE: MANAGEMENT, ANALYSIS AND FUTURE
PROSPECTS. Journal of big data, 6(1), 1-25. Retrieved from
https://doi.org/10.1186/s40537-019-0217-0

Demircan, F., Ekinci, M., & Comert, Z. (2025). ENHANCING INTRA-AURAL
DISEASE CLASSIFICATION WITH ATTENTION-BASED DEEP
LEARNING MODELS. Neural Computing and Applications, 1-16. Retrieved
from https://doi.org/10.1007/s00521-025-10990-4

Esteva, A.; Kuprel, B.; Novoa, R.A.; Ko, J.; Swetter, S.M.; Blau, H.M.; Thrun, S. (2017).
DERMATOLOGIST-LEVEL CLASSIFICATION OF SKIN CANCER WITH
DEEP NEURAL NETWORKS. Nature, 542, 115-118. Retrieved from
https://doi.org/10.1038/nature21056

87



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

Evans, R. S. (2016). ELECTRONIC HEALTH RECORDS: THEN, NOW, AND IN THE
FUTURE.  Yearbook of Medical Informatics. Retrieved from
https://doi.org/10.15265/TYS-2016-s006

Fu, X., Lin, R., Du, W., Tavares, A., & Liang, Y. (2025). EXPLAINABLE HYBRID
TRANSFORMER FOR MULTI-CLASSIFICATION OF LUNG DISEASE
USING CHEST X-RAYS. Scientific Reports, 15(1), 6650. Retrieved from
https://doi.org/10.1038/s41598-025-90607-x

Gharge, S., Singh, V., Kakhandki, V., & Reddy, P. (2024, June). DETECTION OF
RETINAL DISEASE USING DEEP LEARNING ARCHITECTURE. In

International Conference on Intelligent Computing and Big Data Analytics (pp.
220-233). Cham: Springer Nature Switzerland.

Grzybowski, A., Brona, P., Lim, G., Ruamviboonsuk, P., Tan, G. S., Abramoff, M., &
Ting, D. S. (2020). ARTIFICIAL INTELLIGENCE FOR DIABETIC
RETINOPATHY SCREENING: A REVIEW. Eye, 34(3), 451-460. Retrieved
from https://doi.org/10.1038/s41433-019-0566-0

Goodfellow, L. J., Pouget-Abadie, J., Mirza, M., Xu, B., Warde-Farley, D., Ozair, S., ...
& Bengio, Y. (2014). GENERATIVE ADVERSARIAL NETS. Advances in

neural  information  processing  systems, 27. Retrieved from
https://proceedings.neurips.cc/paper_{files/paper/2014/hash/f033ed80deb02349
79a61f95710dbe25-Abstract.html

Gupta, S., Dubey, A. K., Singh, R., Kalra, M. K., Abraham, A., Kumari, V., ... & Suri, J.
S.  (2024). FOUR TRANSFORMER-BASED DEEP LEARNING
CLASSIFIERS EMBEDDED WITH AN ATTENTION U-NET-BASED
LUNG SEGMENTER AND LAYER-WISE RELEVANCE PROPAGATION-
BASED HEATMAPS FOR COVID-19 X-RAY SCANS. Diagnostics, 14(14),
1534. Retrieved from https://doi.org/10.3390/diagnostics14141534

He, K., Gan, C., Li, Z., Rekik, I, Yin, Z., Ji, W., ... & Shen, D. (2023).
TRANSFORMERS IN MEDICAL IMAGE ANALYSIS. Intelligent Medicine,
3(1), 59-78. Retrieved from https://doi.org/10.1016/j.imed.2022.07.002

Houssami, N., Kirkpatrick-Jones, G., Noguchi, N., & Lee, C. L. (2019). ARTIFICIAL
INTELLIGENCE (AI) FOR THE EARLY DETECTION OF BREAST
CANCER: A SCOPING REVIEWTO ASSESS AI'S POTENTIAL IN
BREAST SCREENING PRACTICE. Expert Review of Medical Devices 16(5),
351-362. https://doi.org/10.1080/17434440.2019.1610387

88



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

Igbal, S., N. Qureshi, A., Li, J., & Mahmood, T. (2023). ON THE ANALYSES OF
MEDICAL IMAGES USING TRADITIONAL MACHINE LEARNING
TECHNIQUES AND CONVOLUTIONAL NEURAL NETWORKS. Archives
of Computational Methods in Engineering, 30(5), 3173-3233. Retrieved from
https://link.springer.com/article/10.1007/s11831-023-09899-9

Lai, T. (2024). INTERPRETABLE MEDICAL IMAGERY DIAGNOSIS WITH SELF-
ATTENTIVE TRANSFORMERS: A REVIEW OF EXPLAINABLE AI FOR
HEALTH CARE. BioMedInformatics, 4(1), 113-126. Retrieved from
https://doi.org/10.3390/biomedinformatics4010008

Li, J., Nan, Z., Qi, G., Cai, J., Zhao, X., Li, X,, ... & Yu, G. (2024). ASSESSING
SEVERITY OF PEDIATRIC PNEUMONIA USING MULTIMODAL
TRANSFORMERS WITH MULTI-TASK LEARNING. Digital Health, 10.
Retrieved from https://doi.org/10.1177/2055207624130516

Lin, L., Fu, G., Chen, S., Tao, J., Qian, A., Yang, Y., & Wang, M. (2021). CT
MANIFESTATIONS OF CORONAVIRUS DISEASE (COVID-19)
PNEUMONIA AND INFLUENZA  VIRUS PNEUMONIA: A
COMPARATIVE STUDY. American Journal of Roentgenology, 216(1), 71-79.
Retrieved from https://doi.org/10.2214/AJR.20.23304

Maheriya, K., Rahevar, M., Parmar, M., Kothadiya, D., Patel, A., & Ganatra, A. (2025).
REVOLUTIONIZING PROSTATE CANCER DIAGNOSIS: VISION
TRANSFORMERS WITH EXPLAINABLE ARTIFICIAL INTELLIGENCE
TO ACCURATE AND INTERPRETABLE PROSTATE CANCER
IDENTIFICATION. In Explainable Artificial Intelligence in Medical Imaging
(pp. 220-248). Auerbach Publications.

Nassif, A. B., Talib, M. A., Nasir, Q., Afadar, Y., & Elgendy, O. (2022). BREAST
CANCER  DETECTION USING ARTIFICIAL INTELLIGENCE
TECHNIQUES: A SYSTEMATIC LITERATURE REVIEW. Artificial

intelligence in medicine, 127, 102276. Retrieved from
https://doi.org/10.1016/j.artmed.2022.102276
Rane, N. (2023). TRANSFORMERS FOR MEDICAL IMAGE ANALYSIS:
APPLICATIONS, CHALLENGES, AND FUTURE SCOPE. Retrieved from
https://ssrn.com/abstract=4622241 or http://dx.doi.org/10.2139/ssrn.462224 1
Rajpurkar, P., Irvin, J., Zhu, K., Yang, B., Mehta, H., Duan, T., ... & Ng, A. Y. (2017).
CHEXNET: RADIOLOGIST-LEVEL PNEUMONIA DETECTION ON

89



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

CHEST X-RAYS WITH DEEP LEARNING. arXiv. Retrieved from
https://arxiv.org/abs/1711.05225

Raffel, C., Shazeer, N., Roberts, A., Lee, K., Narang, S., Matena, M., ... & Liu, P. J.
(2020). EXPLORING THE LIMITS OF TRANSFER LEARNING WITH A
UNIFIED TEXT-TO-TEXT TRANSFORMER. Journal of machine learning

research, 21(140), 1-67. Retrieved from https://www.jmlr.org/papers/v21/20-
074.html

Raghavendra, U., Gudigar, A., Paul, A., Goutham, T. S., Inamdar, M. A., Hegde, A., ...
& Acharya, U. R. (2023). BRAIN TUMOR DETECTION AND SCREENING
USING ARTIFICIAL INTELLIGENCE TECHNIQUES: CURRENT
TRENDS AND FUTURE PERSPECTIVES. Computers in Biology and
Medicine, 163, 107063. Retrieved from
https://doi.org/10.1016/j.compbiomed.2023.107063

Perle, J. G., Frye, W. S., & McCoy, T. (2024). DATA SECURITY IN THE DIGITAL
AGE: A CONSOLIDATED GUIDE FOR PSYCHOLOGISTS TO
UNDERSTAND HEALTH INSURANCE PORTABILITY AND
ACCOUNTABILITY ACT-COMPLIANT TELEHEALTH. Translational

Issues in  Psychological  Science, 10(2), 111. Retrieved from
https://doi.org/10.1037/tps0000403

Said, Y., Alsheikhy, A. A., Shawly, T., & Lahza, H. (2023). MEDICAL IMAGES
SEGMENTATION FOR LUNG CANCER DIAGNOSIS BASED ON DEEP
LEARNING ARCHITECTURES. Diagnostics, 13(3), 546. Retrieved from
https://doi.org/10.3390/diagnostics 13030546

Santos, T., Tariq, A., Das, S., Vayalpati, K., Smith, G. H., Trivedi, H., & Banerjee, I.
(2023, April). PATHOLOGYBERT-PRE-TRAINED VS. A NEW
TRANSFORMER LANGUAGE MODEL FOR PATHOLOGY DOMAIN. In

AMIA annual symposium proceedings (Vol. 2022, p. 962). Retrieved from
PathologyBERT - Pre-trained Vs. A New Transformer Language Model for
Pathology Domain - PMC

Shamshad, F., Khan, S., Zamir, S. W., Khan, M. H., Hayat, M., Khan, F. S., & Fu, H.
(2023). TRANSFORMERS IN MEDICAL IMAGING: A SURVEY. Medical

image analysis, 88. Retrieved from

https://doi.org/10.1016/j.media.2023.102802

90



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

Singh, S., & Mahmood, A. (2021). THE NLP COOKBOOK: MODERN RECIPES FOR
TRANSFORMER BASED DEEP LEARNING ARCHITECTURES. Ieee
Access, 9. Retrieved from
https://ieeexplore.ieee.org/abstract/document/9422763

Silva, P. S., Zhang, D., Jacoba, C. M. P., Fickweiler, W., Lewis, D., Leitmeyer, J., ... &
Aiello, L. P. (2024). AUTOMATED MACHINE LEARNING FOR
PREDICTING DIABETIC RETINOPATHY PROGRESSION FROM
ULTRA-WIDEFIELD RETINAL IMAGES. JAMA ophthalmology, 142(3),
171-178. Retrieved from

https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2814752
Steiner, A., Kolesnikov, A., Zhai, X., Wightman, R., Uszkoreit, J., & Beyer, L. (2021).
HOW TO TRAIN YOUR VIT? DATA, AUGMENTATION, AND
REGULARIZATION IN VISION TRANSFORMERS. ArXiv. Retrieved from
https://doi.org/10.48550/arXiv.2106.10270
Teufel, A., & Binder, H. (2021). CLINICAL DECISION SUPPORT SYSTEMS.

Visceral ~medicine, 37(6), 491-498. Retrieved from https://doi.org/
10.1159/000519420

Vafaeezadeh, M., Behnam, H., & Gifani, P. (2024). ULTRASOUND IMAGE
ANALYSIS WITH VISION TRANSFORMERS. Diagnostics, 14(5), 542.
Retrieved from https://doi.org/10.3390/diagnostics14050542

Vasani, V. P., Pawar, S. C., Ahamad, S., Sahu, A., & Talele, G. (2024, November).
TRANSFORMER MODELS FOR ENHANCED NATURAL LANGUAGE
PROCESSING IN MEDICAL RECORDS MANAGEMENT. In 2024 4th

International Conference on Technological Advancements in Computational
Sciences (ICTACS) (pp- 1808-1814). IEEE. DOI:
10.1109/ICTACS62700.2024.10840744

Vujosevic, S., Aldington, S. J., Silva, P., Hernandez, C., Scanlon, P., Peto, T., & Simo,
R. (2020). SCREENING FOR DIABETIC RETINOPATHY: NEW
PERSPECTIVES AND CHALLENGES. The Lancet Diabetes &

Endocrinology, 8(4), 337-347. Retrieved from
https://www.thelancet.com/journals/landia/article/P11S2213-8587(19)30411-
S/abstract

91



Ahmad A’la PHENOMENON: Volume: 3 (No:1) 2025 Pp 75-92

Yan, A., McAuley, J., Lu, X., Du, J., Chang, E. Y., Gentili, A., & Hsu, C. N. (2022).
RADBERT: ADAPTING TRANSFORMER-BASED LANGUAGE MODELS
TO RADIOLOGY. Radiology: Artificial Intelligence, 4(4), €210258. Retrieved
from https://doi.org/10.1148/ryai.210258

Wang, A., Chen, H., Lin, Z., Han, J., & Ding, G. (2024). REPVIT: REVISITING
MOBILE CNN FROM VIT PERSPECTIVE. In Proceedings of the IEEE/CVF

Conference on Computer Vision and Pattern Recognition (pp. 15909-15920).
Retrieved from
https://openaccess.thecvf.com/content/ CVPR2024/papers/Wang_RepViT_Rev
isiting Mobile CNN_From_ViT Perspective CVPR 2024 paper.pdf

Wang, D., Khosla, A., Gargeya, R., Irshad, H., & Beck, A. H. (2016). DEEP LEARNING
FOR IDENTIFYING METASTATIC BREAST CANCER. arXiv. Retrieved
from https://arxiv.org/abs/1606.05718

Watanabe, A.T., Lim, V., Vu, H.X., Weise, E., Liu, J., Bradley, W. G., & Comstock, C.
E. (2019). IMPROVED CANCER DETECTION USING ARTIFICIAL
INTELLIGENCE: A RETROSPECTIVE EVALUATION OF MISSED
CANCERS ON MAMMOGRAPHY. J Digit Imaging 32, 625-637.
https://doi.org/10.1007/s10278-019-00192-5

92



