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ABSTRACT: The visual restructuring of items in the environment is the function of the human eye. The retina,which is in
charge of absorbing light and producing electrical impulses for further processing in the brain, is the most significant
component of the eye. The eye is separated into various layers and front and back regions. Numerous manual and
automated strategies have been proposed to diagnose retinal illnesses; however, patients find these methods to be
inconvenient, time-consuming, and inefficient.

The clotting of fluids underneath the retinal surface causes Central Serous Retinopathy (CSR), often referred to as
Central Serous Chorioretinopathy (CSC). The retina is made up of tiny tissues that absorb light and allow the brain to
recognize images. This important and vital organ may become injured, leading to the people’s loss of eyesight and
eventual blindness. As a result, early diagnosis of the disease may prevent total blindness and, in certain situations, allow
vision to returnto normal. Therefore, early and precise identification of CSR prevents serious damage to the maculaand
serves as a foundation for the identification of other retinal diseases.

CSR has been identified using Optical Coherence Tomographic (OCT) pictures, but developinga system that is both
accurate and computationally economical is still a difficult task. Using deep convolutional neural networks that have
already been trained, this study creates a framework for the precise and automatic identification of CSR from OCT
images. The OCT image preprocessing improves and filters the images to reduce noise and improve contrast,
respectively..

KEYWORDS: Central Serous Retinopathy (CSR),Optical Coherence Tomography (OCT) images, Machine Learning,
Deep Learning, Data Augmentation

I. INTRODUCTION
1.1 Anatomy of Human Eye

Human vision is provided by the eye, an organ that is sensitive to light. Human eyes are made up of the subsequent
sections: Iris, the colored portion of the eye that regulates the amount of cornea, the transparent layer in front of the eye
that helps with light entry. The pupil, which is the round, blackish aperture that lets light in when focusing , conjunctive: a
thin layer of tissue covering the front of the eye, excluding the cornea and lens focuses the light on the eye's retina.
Nonetheless, the majority of the eyeball is filled with a colorless substance known as vitreous.

Additionally, the retina is a lining on the back of the eye made up of light-sensing cells. Cone, rod, and other
photoreceptive cells in the retina are able to detect light rays, and they use the optic nerves to send this information to the
brain. .Central vision is attributed to the macula, a small region located in the center of the retina. Rays of light from the
object being viewed enter the vitreous and focus on the retina.

When an object is illuminated, light beams from it enter the vitreous and concentrate on the retina. Subsequently, the
light signals Oare transformed into impulses by the retinal cells and transmitted through millions of optic nerve neurons.
Because of the cornea's irregular shape, light rays are bent at different angles, which occasionally results in blurry images.
The cornea's other roles include initiating the refractive process and shielding the eye from outside debris. Since the cornea
is an essential component of the eye, even small damage can result in vision loss.

Common visual disorders include macular degeneration, which results in central vision loss as people  age, cataracts, or
clouding of the lens, which cause blurry vision, glaucoma, which is caused by increased intraocular pressure and long-
term visual impairment, optic neuritis, which is caused by inflammation of the optic nerve due to various conditions like
immune response, retinitis, or inflammation of the retina, and central serous retinopathy (CSR), which is caused by fibrin
deposits in the macula.
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Fig 1. Human Eye Anatomy
1.2 Central Serous Retinopathy

The macula, which is the middle region of your retina, is impacted by central serous retinopathy (CSR) or central
serous chorioretinopathy (CSCR). The light-sensitive tissue located in the backof your eye is called the retina. Your
vision may become distorted and blurry as a result of CSR because fluid may accumulate under your macula. One eye
is typically affected by the illness.

CSR primarily affects individuals in the 20-50 age range, with a higher prevalence in men thanin women. But it can
also happen to elderly people. For the majority of people, CSR improves on its own and has no long-term effects on
vision. It might, however, come back for some people. Long-lasting or recurring episodes of CSR are more likely to
result in long-term changes to your vision.

There are multiple layers in your retina, and they have to cooperate in order for you to see. Thechoroid is a layer of
tissue behind the retina that is densely packed with blood vessels. Under the retina, the RPE functions as a pump and
barrier to prevent fluid accumulation from the choroid.

If the RPE does not function properly, CSR arises. The central macula area swells when choroidfluid passes through the
RPE and begins to accumulate beneath your retina. Because it allows youto see color and fine detail when looking
directly at objects, like books, faces, or television screens,the macula’s health is extremely important. As a result, your
macula provides your central vision, and the remaining portion of your retina provides your peripheral (side) vision.

Fig 1.2 Normal Eye flat macula

Fig 1.3 Eye with fluid underneath the macula (CSR)
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II1. DESIGN METHODOLOGY
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Fig. ML Model

Machine Learning (ML) is further categorized into supervised, unsupervised and reinforcement learning. In case of
supervised learning, the targeted variables are predicted from a prearranged indicator (known as the Objective Function)
for simplicity. Taking advantage of arrangement of factors, generation of the Objective Function guides contribution to
anticipated targets. The dataset training phase keeps iterating until the model attains an ideal degree of precision. The
examples of supervised learning techniques are Regression & Logistic Regression, KNN, Decision Tree, and Random
Forest, etc. In unsupervised learning, the prediction of the objective or desired variable is carried out. It is employed for
the collecting population in various groups, which is broadly used for fragmenting purposes. It is programmed to
strategically learn itself when introduced to a certain circumstance and up- skill reliably with trial and error
experimentation. This allows the algorithm to experience and attempt to catch the ideal data to attain the precise
business choices. An example of reinforcement learning includes Markov Decision Process.

The process starts with inputting a retinal image, which is preprocessed for any anomaly detection or better
visualization for the next stages. After preprocessing, the next stage is feature extraction in which various parts and
features of the eye scan are extracted. Then specific parts of the scan are selected for training or testing purposes. If the
image is inputted specifically for the training purpose, it is processed through various algorithmic stages to boost up the
ML model, thereby obtaining a particular pre-classified CSR related image. Contrarily, if the image was initially
inputted for testing purposes, then it goes through the predefined algorithmic stage to test the model for its validation. In
this way, the model is first trained using a large dataset of images, and then tested using more data. Once the
algorithmic model goes through hundreds of thousands of images, it is trained determine any CSR diseases in future
inputted images. Deep Learning (DL) is an advanced version of ML based on neural networks capable of unsupervised
learning from an unstructured and unlabeled dataset. In recent studies, DL algorithms are vastly used by researchers and
scientists in almost every field including image recognition and automated disease detection. In ophthalmology, DL has
been applied to fundus images, optical intelligibility tomography and visual fields, accomplishing robust classification
execution in the discovery of CSR.
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IV. CONCLUSION

The detection of Central Serous Retinopathy (CSR) has witnessed significant progress through the utilization of Optical
Coherence Tomography (OCT) imaging. This non-invasive technology has evolved to offer high-resolution images,
enabling more precise visualization and characterization of CSR lesions in CSR patients. Further- more, the integration
of artificial intelligence (Al) and machine learning algorithms has streamlined CSR detection and segmentation within
OCT images, enhancing diagnostic accuracy. The combination of OCT with other imaging modalities, such as
fluorescein angiography, has improved the ability to distinguish CSR subtypes and provide more accurate diagnoses.
The growing adoption of telemedicine and remote monitoring has allowed for early CSR detection and facilitated
timely interventions. OCT is also invaluable for monitoring treatment responses, guiding personalized medicine
approaches, and supporting clinical research. Collaborative efforts between medical professionals and engineers have
led to advancements in OCT technology for CSR management, with a focus on obtaining regulatory approvals for
OCT-based diagnostic tools. Patient education regarding the role of OCT in diagnosis and monitoring is becoming
increasingly important, empowering individuals to actively participate in managing their condition and understanding
treatment options. It’s crucial to stay updated with the evolving landscape of medical imaging and CSR detection using
OCT through ongoing research
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