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Abstract

Diabetic retinopathy is an aspect of diabetes which produces vascular abnormalities that might
result in blindness. Since the symptoms with this illness are lasting, detection at an early stage is
crucial because untreated eye disease may lead to blindness. The detection of microaneurysms
using digital color fundus images is an essential initial step in automated diabetic retinopathy
testing. Manually diagnosis (by physicians) for such ailment requires time and is vulnerable to
inaccuracy. There have been several computer vision-based algorithms created for autonomously
recognizing Diabetic Retinopathy. In this study on Automated Retinal Disease Assessment, or
ARDA, employs artificial intelligence to aid healthcare professionals in detecting diabetic
retinopathy, providing the potential for Al algorithms to assist physicians in diagnosing additional
illnesses in future research.

Keywords: Aritificial Intelligence (Al), Deep Learning, Diabetic Retinopathy (DR), Diabetic
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I. Introduction

Diabetic retinopathy causes abnormalities during the rear part of the retina, which can cause
blindness. It is critical to identify those detected with diabetes in advance, but now over 420
million diabetics worldwide, monitoring on each patient is unfeasible. The disease's lack of
knowledge, as well as the tools needed for diagnosing for it, is also major challenges. Google's
artificial intelligence accurately analyzed retinal images to diagnose diabetic retinopathy in a
study released by JAMA. Google collaborated with an enormous group of ophthalmologists
who’s assisted us in training the Al models by hand examining over 100,000 de-identified retinal
images. This resulted in the creation of Automated Retinal Disease Assessment, an Al-based
programme. This tool can assist clinicians in expanding excellent in quality diabetic retinopathy
screening programmes in countries where retinal specialists are scarce, like India and Thailand.

II. Survey from 2015 to Present

In 2015, a tiny Google study group discussed how Al may assist enhance people's health. At
Aravind Eye Hospital, we met experts like Dr. Kim Ramasamy, who has a lifetime goal of
expanding chances for sight-saving treatment for patients. Several areas of the globe lack experts,

9540



MACHINE INTELLIGENCE RESEARCH ISSN:2153-182X, E-ISSN: 2153-1838
Vol. 17 No. 02 (2023)

and an Al-powered screening system [7] might help physicians access more patients. We
attempted to see how we could train Al to detect diabetic retinopathy (DR), a prominent and
rising cause of avoidable blindness, and by 2016, we had created an artificial intelligence (Al)
algorithm that outperformed eyecare clinicians. [1JARDA has already examined over 200,000
patients in hospitals worldwide, from big centers in the European Union to rural villages in India.

III. Five Myths and Reality of Medical Al in Diabetic Retinopathy

However, as our assumptions met with the facts of designing and implementing a medical Al tool
(Fig.1& Tablel), we faced unforeseen hurdles throughout the way. Observations learnt through
model building and implementation at numerous locations in India and Thailand might prove
beneficial to others working on medical artificial intelligence. The following are the five most
important things we acquired through the work we did:

Data

People

Readiness

Integration

Post-Launch

Data includes two components: the information that is input, which could be an image of the
retinal fundus, and the goal-directed labeling or prediction, such as disease severity. Trained on

O O0Oo0gooo.o

a variety of datasets is widely regarded to improve Al generalization and produce better-quality
artificial intelligence models [8]. We worked via collaborators from all over the world to ensure
diversity across various areas, including demographics of participants (age, gender, race, and
ethnicity); the acquisition of images (clinical environment, camera devices, camera operator
expertise); as well as illness spectrum (number of years with diabetes, illness severity). Tests for
medicinal treatments frequently enforce strict criteria for inclusion and exclusion to eliminate
covariates and increase the population of patient’s specificity [2], but Al modeling must include
a wide range of dataset in order to encourage generalization and equality in practice.
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Figurel. Illustrates the myths and realities when developing medical Al. Five past predictions
for the development of medical artificial intelligence are illustrated, in addition to the facts and
insights gained.

Table 1. Myths and Reality in Medical Artificial Intelligence

Myths Reality
Data Although a great deal of data is vital in constructing a correct Al
approach, the quality of the data is more vital. Training data ought to
reflect real-world data variety (e.g., patient details, quality of data
matching in real-world scenarios, etc.), and allowing experts judge
difficult instances would enhance labeling accuracy.
People (AI Experts) It requires a village of multidisciplinary groups to build a well-
functioning medical artificial intelligence system, involving physicians,
creators, and human-machine interface researchers, regulatory, ethical,
and legal specialists, among others.
Readiness Validating the Al effectiveness in a controlled environment does not
ensure an identical degree of accuracy as when it is used in actual clinics.
In order to guarantee Al's outstanding efficiency and modeling
generalizability, rigorous checks in real-world situations are required.
Integration We must create Al with people in mind rather than the other way around.
The greatest applications of artificial intelligence may not always be the
same as the initial expectations. We've also seen that incorporating Al
into a workflow might result in unanticipated changes to entire
healthcare operations, including education for patients and schedule
optimization.

9542



MACHINE INTELLIGENCE RESEARCH ISSN:2153-182X, E-ISSN: 2153-1838
Vol. 17 No. 02 (2023)

Post-Launch Following the original introduction, the patient population or
environmental circumstances may change. These factors might have an
unanticipated impact on Al effectiveness. Implementing a system that
actively tracks the performance of artificial intelligence can aid in the
detection of possible difficulties.

Robust software architecture was created to support massive grade using a varied set of graders
all over the world. We were initially startled by the level of variety among graders [3], having
inter-grader agreement ranging from around 60%. Grading accuracy has been improved by fine-
tuning standards for scoring and developing tests to test graders' comprehension of the assignment
and expertise with the evaluation tool. Whenever the reference standard was changed from
graders' majority viewpoints to grades assessed by a panel [4], the artificial intelligence (Al)
model efficiency increased even more. To help with adjudications, a platform was created for
graders to asynchronously debate issues and establish consensus while remaining anonymous to
each other's identities to minimize excessive impact of any single voice throughout
discussions[5].

Grading both quantity and quality were increased up via those attempts from a previous stage that
had poor inter-rater agreement (as measured by Krippendorff's alpha) over small samples to
repeatable scoring by more than 100 trained graders, generalist ophthalmologists, and
subspecialists. Such higher-quality labels were critical for modeling evaluation [6] as well as
improvement.

IV. Diabetic Retinopathy (DR) and Diabetic Macular Edoema (DME)

A. Diabetic Retinopathy (DR)

Diabetic retinopathy (DR) is an eye disorder that is that results from high blood sugar levels in
the body of humans, which harms the blood vessels in the retina. Early detection and continuous
monitoring of diabetic patients are required for effective DR therapy, becoming an enormous
challenge given the disease's delayed onset and lack of signs[8]. The first in every three diabetic
in the United States suffers from diabetic retinopathy. Completing eye tests manually, on the
other hand, takes an enormous amount of time, focus, and effort. Injury to the retina induces
blood vessels to stop working, leaks, and develop abnormally, resulting in retinal. As a result,
78% of people over the age of thirty who suffered from diabetes for more than fifteen years will
develop diabetic retinal damage before the disease gets worse; diabetic retina is asymptomatic
and has virtually no impact on vision. This is the result of long-term diabetes [9,10]. Visual loss
can occur when DR advances to a critical level.

DR generates 2.6% of blindness globally; this risk of blindness can be lowered by early detection
and therapy of DR through continuous retinal testing. Because the primary impact of DR is
constriction of the blood vessels within the retina, the retinas react in two dist

inct ways: The main region (vitreous), which must be clean so as for lights to reach the retina—
the most sensitive component of the eyes—first notices new blood vessel creation and bleeding.
In addition, the blood vessels leak, inflicting damage that affects the retina, particularly the
macula (the central portion that makes up the retina which is responsible for detailed vision).
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B. Diabetic Macular Edoema (DME)

Swelling of the macula, or its core, region of the retina of our eye, is known as diabetes-related
macular edema (DME). Our retina, which is located at the outermost part of the eye, is the area
of the eye where the light-sensing cells are located. We can notice minute details due to our
macula. If we suffer from diabetes-related retinopathy, we run the risk of developing DME. Our
eyes' blood vessels are impacted by diabetes, becoming weaker and more prone to bleeding.
Additionally, it might encourage the growth of additional, more delicate blood vessels when none
should.

C. Supported Screenings and Rising

In India and the European Union, our approach is utilized to identify diabetic retinopathy. Having
over 3000 novel tests sponsored by ARDA every week, we keep working to increase up access
to diabetic retinopathy screenings. The treatment is presently being tested in clinical
investigations in both the United States and Thailand. We are collaborating with a number of
partnerships in order to make this approach accessible across the globe, particularly in places with
limited access to expert care.

D. How AI Learns to Detect Diabetic Retinopathy

Using deep learning algorithm, Google Brain researchers created a self-optimizing algorithm that
can analyze huge numbers of fundus pictures and diagnose diabetic retinopathy (DR) and diabetic
macular edoema (DME) with high accuracy shown in Fig 2. Google Brain is a financial disclosure
that is relevant. Once the screening technique was evaluated on two distinct sets of images (N =
11,711), it showed a sensitivity value of 96.1 % and 97.5%, as well as an accuracy of 93.9% for
Diabetic Retinopathy and diabetic macular edoema, correspondingly. "This is an actual
achievement which Google was capable to achieve a high level of specificity and sensitivity
during at the same time," stated Peter A. Karth, MD, MBA, a vitreoretinal subspecialist in
Eugene, Ore., and a consultant to the Google Brain project.

Figure 2. Diabetic Retinopathy - Using a self-optimizing algorithm, computers learn to
recognize diabetic eye diseases in fundus images.

E. How System Learns

Deep machine learning is a sort of artificial intelligence (Al) technology through which a neural
network "learns" to accomplish tasks via repetitions and self-rectification. In this case, the
computerized system was trained using 128,175 human-graded fundus photographs displaying

9544



MACHINE INTELLIGENCE RESEARCH ISSN:2153-182X, E-ISSN: 2153-1838
Vol. 17 No. 02 (2023)

varied degrees of diabetic retinal damage. "Then, for each image, the level of severity grade
provided by the [algorithm] will be compared to the actual grade from the training data set, and
values are altered slightly to reduce the errors on that image."This method is done several times
for each picture in the training set, and the [algorithm] 'learns' the how to properly determine the
diabetic retinopathy severity given the image's pixel intensity values for all photos in the training
set.

This algorithm performs despite the reality its design was never intended to search particularly
for the lesion-based traits which a person might search for on fundus images. "What's fascinating
about deep learning is that at this point we don't yet know what the algorithm is aiming at. All we
understand is the fact that it makes accurate diagnoses as frequently as ophthalmologists did. We
have no real understanding of how the system operates functioning. It may be added and
observing the exact same things we are, such as microaneurysms, haemorrhages, or
neovascularization. However, it's also probable which the algorithm will examine beyond those
characteristics, especially at things which we as humans don't notice when we look at an image.

Al will not be able to replace physicians' intelligence. A great deal more research is required
while the algorithm is suitable for clinical application, although the ultimate objective is to
enhance accessibility and lower the price of diabetic eye disease screening and treatment,
particularly in underserved areas. In reality, it will increase the number of people with actual
diseases who require real therapies. This is a critical initial step in screening for diabetic
retinopathy and, as a result, greatly raising the number of persons who are screened.

V. Conclusion

With neuronal injury or dysfunction occurring before the present one clinically understood
microvascular damage, diabetic retinopathy is now understood to be an inflammatory neuro-
vascular complication of the systemic disease. Additionally, it is suggestive of the inflammatory
tissue injury simultaneously in other organs. Diabetic retinopathy's current diagnosis and care are
inadequate. Modern screening techniques and diagnostic standards are highly constrained,
resulting in treatment starting much later than necessary. There are presently few available
treatments for diabetic retinopathy. The examination of a larger range of prospective ocular as
well as systemic treatments for this widespread and debilitating diabetes-related consequence is
made possible by considering diabetic retinopathy from the framework that diabetes and all of its
problems. As Al applications in medicine grow, we aspire to assist others in developing useful
medical Al tools that enhance healthcare for everybody. However, Google Brain researchers
created a self-optimizing algorithm that can easily analyze diagnose diabetic retinopathy (DR)
and diabetic macular edoema (DME) with high accuracy.

VI. Future Enhancement

More research is being conducted, includes ongoing clinical trials in India, where screenings will
be conducted for the very first time at this level of detection. In addition the Google and Verily
teams are upbeat about the prospects beyond diabetic retinopathy. Since we've made much more
progress. We just released a report in Nature Biomedical Engineering demonstrating that we can
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predict not only various cardiovascular health risk factors but also your likelihood of a major
cardiovascular event from a retina picture. One day, taking a temperature or testing the blood
pressure might be enough to diagnose severe conditions. However, millions of diabetics may be
able to maintain their vision in the near future owing to an Al programme that assists clinicians
in detecting diabetic retinopathy. We are confident that numerous additional diabetic patients will
be able to maintain their eyesight, mainly to part to the Automated Retinal Disease Assessment,
which assists clinicians in detecting diabetic retinopathy. Our preliminary study on the ongoing
potential of Al algorithms in identifying major diseases is exciting, and we predict a scenario
whereby simple screening techniques may be employed to identify disorders.
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