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Abstract 

Conjunctivitis, also known as pink eye, is a highly contagious ocular disease that affects 

millions of people. An inflammation or infection of the conjunctiva causes redness and 

discomfort in the eye region. To prevent the spread of infectious eye diseases and enable early 

detection for patients in remote areas, recent studies has concentrated on developing deep 

learning models for eye disease diagnosis. First, we conducted an in-depth review of past 

studies, highlighting important issues such class imbalance and small datasets. We created a 

balanced dataset of 1,600 images and used data augmentation techniques to get around these 

problems. multi-layered deep CNN frameworks VGG16 and Resnet50 was tuned for 

transferring the learning process. The input images are fed into both VGG16 and ResNet50 in 

the hybrid model so that distinct but complementary features can be extracted simultaneously. 

The outputs of each model are then flattened and stacked together after the feature extraction 

process is complete, then creating a single feature vector that includes both heavy structures 

and fine details.  The unified feature vector is then forwarded through the dense layer of 1024 

neurons, where classification takes place as the model composes and processes the given 

information towards the last conclusion. Our hybrid model, which concatenate the features  of 

the VGG16 and ResNet50, efficiently diagnosed and classified viral, bacterial, and allergic 

conjunctivitis with an impressive 93.44% accuracy rate.
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1.0. Introduction 

Conjunctivitis, formerly referred to as "pink eye," can be distinguished by an inflammatory 

layer covering the lining of the eye, which is a thin, transparent layer, and the sclera, or white 

portion of the eye. The vast majority of those affected by this ailment are in the general 

population's age range, yet some persons are also more vulnerable to specific ocular problems. 

Conjunctivitis is frequently categorized according to its cause; in addition to allergies, bacterial 

and viral infections (Sindhuja et al., 2020). A person's quality of life may be detrimentally 

affected by ocular problems. They include pain, drooling, red eyes, soreness, and copious tears 

and require scientific guidance. Conjunctivitis is also infectious since it is caused by fluids that 

have the potential to irritate the eyes. In order to occur, Various preventive measures are needed 

to reduce its spread in the population. 

From a cause-and-effect perspective, eye disease is a serious public health issue that needs to 

be addressed. Comprehensive control measures to minimize the effects on humans and reduce 

the overall levels of the affected person (Khairallah & Kahloun, 2013). The use of traditional 

methods for the diagnosis of ophthalmic disease is based on clinical subjectivity attention, 

which can lead to wrong prediction. This is especially difficult in areas where it is difficult to 

communicate with medical specialists. Opticians continue to be in short supply in Pakistan, 

potentially leading to delays in diagnosis and treatment of people with eye diseases (Sindhuja 

et al., 2020). And with machine learning (AI) algorithms, the treatment of eye diseases could 

change dramatically the medical profession. Intelligent methods are capable of rapid and 

accurate diagnosis. Ophthalmology detects abnormalities by scanning eye images. This can 

increase early patient care and reduce stress for physicians, especially in rural areas (Pepose et 

al., 2020). 

1.1. Symptoms of Conjunctivitis 

Pink eye disease, having a wide range of symptoms. One- or two-sided ocular redness, together 

with plenty of watery pus and an uneasiness of an unknown body inside the eye, are frequently 

symptoms of viral conjunctivitis. Alternately, bacterial conjunctivitis has comparable clinical 

elements, including visual redness and watery release, yet may likewise appear with side effects 

like dry eyes and queasiness, especially after waking in the first part of the day (Azari & 

Barney, 2013). Besides, unfavorably susceptible conjunctivitis, originating from invulnerable 

framework excessive touchiness to allergens, inspires particular side effects like reciprocal 
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visual tingling, tearing, and conjunctival irritation, frequently joined by nasal blockage and 

ulceration (Bielory et al., 2021). Besides, in intense instances of conjunctivitis, patients might 

encounter unexpected confusions, for example, obscured vision, eye torment, and elevated 

aversion to light (photophobia), requiring brief clinical consideration and mediation to alleviate 

visual distress and forestall further sequelae (Wong et al., 2020). Through a far-reaching 

comprehension of the fluctuated clinical introductions related with conjunctivitis, medical care 

suppliers can really perceive between various etiologies and execute fitting remedial measures 

to streamline patient results and reduce visual side effects (Bielory et al., 2021; Wong et al. 

2020). 

• Eye redness and a gritty sensation (Sindhuja et al., 2020) 

• Itching (Azari & Barney, 2013) 

• That can frame a hull on the eyelashes in the night is released (Azari & Barney, 2013) 

• Watery discharge (Sheikh et al, 2012) 

• Burning sensation (Sheikh et al., 2012) 

• Eyelid edema(swelling) (Bielory et al., 2021) 

• Conjunctival injection (redness of the white part of the eye) (Bielory et al., 2021) 

1.2. Types of Pink eye 

Viral conjunctivitis, stands out as a highly infectious eye disorder caused by a variety of viruses 

including adenovirus, herpes simplex virus (HSV), and enterovirus. This condition mainly 

targets children and adolescents in areas of close human contact and poor hygiene practices. 

Finding fertile ground for infection, such as schools and day care centers, as the infection is 

easily transmitted in such areas emphasizes the importance of strong infection prevention and 

early intervention strategies (Azari & Barney, 2013). Symptoms of viral conjunctivitis usually 

include severe redness of the eyes, excessive watery discharge, and a sensation of foreign 

bodies entering the eye Photophobia or sensitivity to light is common include these symptoms, 

and mild discomfort (Sindhuja et al., 2020). Although viral eye infections usually follow their 

limited course, i.e. they resolve themselves in time though associated symptoms can 

significantly impair daily functioning and quality of life in such cases judicious use of 

compression medications can achieve relief of the disease, reduce harm and encourage 

treatment to identify community members. Timely diagnosis and appropriate intervention are 

essential to prevent its spread and reduce the negative impact on affected individuals (Azari & 

Barney, 2013). 
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Figure. 1.    Viral Conjunctivitis (Tabuchi et al. 2020) 

Bacterial conjunctivitis, the most common eye infection, is caused by the spread of pathogens 

such as Staphylococcus aureus, Streptococcus pneumoniae, and Hemophilus influenzae. 

Although it can affect individuals of any age, it lies has been more common in young children 

and the elderly, especially those with underlying medical conditions or compromised immune 

systems. Clinical diagnosis of unilateral or accompanied viral swallowing and yellowing of the 

eyes bilateral, with symptoms of drooling, dry eyes, constipation(Azari & Barney, 2013). Most 

noticeable on waking in the morning. These symptoms not only cause trouble but pose a risk 

of it will spread the infection to others, emphasizing the importance of early diagnosis and 

treatment Methoprim , represents the cornerstone of management of infectious ophthalmology, 

provides effective relief from symptoms, reducing the risk of complications and targeting the 

underlying bacterial infections, these drugs help to relieve symptoms faster and promote eye 

health again. Furthermore, judicious use helps prevent the spread of infection in the 

community, thus protecting public health (Sheikh et al., 2012).  

 

Figure. 2.    Bacterial Conjunctivitis (Bobade et al., 2023) 

Allergic eye disease, autoimmune conditions, is caused by many allergens including pollen, 

pet dander, dust mites, and certain wears respiratory irritation (Bielory et al., 2021). Although 

these allergens stimulate an inflammatory response in sensitive individuals, allergic eye disease 

may manifest in the unconscious human even allergies Characterized by ophthalmology, and 
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allergic conjunctivitis manifests symptoms, with pain, tears, conjunctivitis, nasal congestion, 

sneezing, constipation even included. These symptoms reflect the complex interaction of the 

eye and respiratory systems during allergen exposure, often compromise quality of life , and 

require medical intervention (Akram et al., 2012). Treatment strategies approaches to ocular 

allergies revolve primarily around avoidance of cataracts and symptom reduction, with topical 

anticonvulsants emerging as the cornerstone of management. Intervention with known 

allergens Targeted reduction strategies play an important role in preventing severe symptoms 

and preserving eye health in those who within the complex. Through a comprehensive approach 

that includes pharmacological and environmental interventions, health care providers seek to 

improve patient outcomes and enhance their overall well-being (Wong et al., 2020). 

 

Figure. 3.    Allergic Conjunctivitis (Akram et al., 2020) 

 

Table 1.    Types of Conjunctivitis, their respective symptoms and sub-types 

Disease Symptoms Sub-Types 

Viral Conjunctivitis 

(Sindhuja et al., 2020) 

Redness, Watery Discharge, Mild 

Discomfort, Sensitivity to light 

 

Adenoviral, Enteroviral 

 Conjunctivitis, herpes simplex virus 

(HSV),  

Bacterial Conjunctivitis 

(Sheikh et al., 2012) 

drooling, dry eyes, constipation 

Eyelid edema, Follicles 

Hyperacute Bacterial, Acute Bacterial, 

Chronic Bacterial 

Allergic Conjunctivitis 

(Wong et al., 2020) 

Pain tears, Nasal Congestion, 

Sneezing, Constipation 

Seasonal Allergic Conjunctivitis, 

Perennial Allergic Conjunctivitis, 

Vernal Keratoconjunctivitis, 

Atopic Keratoconjunctivitis  
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1.3. Ratio of Disease 

Adenoviruses are extremely infectious, so an estimated 20 million Americans are infected each 

year. Significant data from Pakistan (75%), Turkey (44%), China (39.8%) and Turkey (44%) 

further support these high rates. On September 28, 2023, an epidemic of adenovirus 

ophthalmopathy occurred in Pakistan, affecting 86,133 people, mostly in Punjab province, with 

an average of 13,000 cases per day (Idrees et al., 2024). 

According to another study, people who migrated to rural areas were more likely to develop 

infectious eye diseases than those living in urban areas. Studies in Mongolia revealed that 9.3% 

of urban residents had inflammatory eye diseases make it hot, while 12.9% of rural people have 

allergic eye diseases added by infection or allergy further in Nigerian study That’s the result. 

The value of Pakistan’s air index is falling sharply, increasing the level of ambient air 

pollutants. To address this issue, the present study set out to determine the prevalence of acne 

and viral ocular infections. A better understanding of the prevalence of eye disease in Pakistan 

will enhance health outcomes in the future, which this study will facilitate (Jandan et al., 2022). 

There’s no data related to the number of doctors that can treat conjunctivitis in Pakistan. Mostly 

ophthalmologists and general practitioners’ diagnosis and treat conjunctivitis. In Karachi, 

Oladoc.com lists 363 opticians. These doctors include ophthalmologists and physicians who 

are able to diagnose and manage the condition. Patients can view information about these 

physicians on the web, which often includes their qualifications, experience, areas of expertise, 

and patient reviews This information can help patients make informed decisions when choosing 

an optometrist. Similarly, in Lahore, Oladoc.com has 202 ophthalmologists. These doctors 

offer a range of services from initial diagnosis to routine management to follow-up care. 

Patients can use the platform to find a doctor that meets their specific needs and preferences, 

such as location, availability and expertise (Idrees et al., 2024). 

1.4. How People Get Infected 

The effect of visual infection penetrates different segment gatherings, influencing people of 

any age and familial foundations. Among these populaces, youngsters and youths arise as 

especially weak companions, lopsidedly powerless to viral visual contaminations, particularly 

in public conditions, for example, schools and day care focuses, where close relational contact 

works with illness transmission (Chen et al., 2023). On the other hand, bacterial conjunctivitis 

will in general burden more seasoned age gatherings, but with a striking commonness among 
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small kids and more seasoned grown-ups, especially those holding onto hidden ailments or 

compromised resistant frameworks (Han et al., 2022). Besides, unfavorably susceptible 

conjunctivitis represents a particular test, dominatingly burdening people with a background 

marked by hypersensitive rhinitis or atopic dermatitis. Late examinations have revealed insight 

into the clinical indications and remedial results of hypersensitive conjunctivitis, especially 

inside the pediatric populace, explaining the elevated gamble of irresistible visual sickness 

hastened by openness to allergens or aggravations. These experiences highlight the significant 

effect of visual sickness on individual prosperity and highlight the basic for proactive measures 

to relieve illness transmission and protect general wellbeing (Zhang et al., 2024). 

1.5. Preventing Spread of Conjunctivitis 
Forestalling the transmission of conjunctivitis requires the execution of tough cleanliness 

conventions and the minimization of direct contact with tainted visual emissions (Centers for 

Disease Control and Prevention (CDC), n.d.). Individuals who have been diagnosed as having 

pink eye syndrome are advised to adhere to strict sanitation practices, such as washing their 

hands repeatedly with water and a cleaner after getting into touch with something, as this will 

reduce the risk of the condition spreading. Additionally, those suffering with concealed 

conjunctival pathology should use common sense and refrain from exchanging personal items 

like pillows, towels, or eye medications, since they might harbor enticing experts capable of 

accelerating the transmission of disease. Developing honest hacking and respiratory decorum, 

for example, utilizing tissues or wearing facial coverings to cover the mouth and nose, fills in 

as an extra protect against microorganism dispersal, consequently adding to the control of 

conjunctivitis transmission inside networks. By unfalteringly sticking to these preventive 

measures, people expect a functioning job in alleviating the spread of conjunctivitis, supporting 

general wellbeing endeavors to control sickness dispersal (American Academy of 

Ophthalmology (AAO), n.d.). 

The treatment scene for conjunctivitis requires a nuanced approach dependent upon the 

fundamental etiology, be it bacterial, viral, or hypersensitive in nature. Viral conjunctivitis, 

normally a self-restricting condition, frequently settle unexpectedly without the requirement 

for explicit restorative intercessions. Indicative help might be accomplished through the use of 

cold packs and the wise utilization of greasing up eye drops to lighten visual distress and 

bothering, working with patient solace during the recuperating system (Azari & Barney, 2013). 

Alternately, bacterial conjunctivitis warrants more designated administration techniques, 

frequently requiring the organization of foundational anti-microbials, for example, 
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fluoroquinolones or polymyxin B/trimethoprim as first-line helpful specialists to facilitate goal 

and moderate the gamble of complexities. Adjunctive measures, including the utilization of 

cold packs and the instillation of fake tears, act as integral intercessions to mollify side effects 

and upgrade generally visual wellbeing. It is basic to perceive that compelling ophthalmic 

administration improves patient distress as well as weakens the probability of illness movement 

and related sequelae, highlighting the significance of exhaustive helpful methodologies in 

streamlining patient results (Sheppard & Argüeso, 2021). 

1.6. Challenges 

Conjunctivitis presents a multi-layered exhibit of difficulties that reach out past individual 

well-being worries to include more extensive cultural and financial ramifications around the 

world. The monetary repercussions of this condition are twofold, including both direct clinical 

costs and backhanded costs related to reduced efficiency. Besides, the effect of visual infection 

reaches out past simple monetary contemplations, fundamentally infringing upon the personal 

satisfaction and work efficiency of impacted people (Pepose et al., 2020). Such impedances 

might appear as actual inconveniences and utilitarian constraints, accordingly highlighting the 

basis for compelling illness in the board systems to mitigate patient anguish and advance word-

related execution. Notwithstanding the singular weight, conjunctivitis presents significant 

difficulties to general well-being, especially in thickly populated regions where contamination 

anticipation expects foremost significance. Executing severe cleanliness conventions becomes 

basic to abridge sickness transmission and moderate the gamble of flare-ups inside networks. 

In any case, in spite of coordinated endeavors to contain the spread of the disease, 

demonstrative moves endure due to the nuanced clinical introductions related to various 

conjunctivitis subtypes (Idrees et al., 2024). Precisely recognizing bacterial, viral, and 

unfavorably susceptible etiologies stays an imposing errand, requiring the mix of cutting-edge 

symptomatic modalities to improve indicative accuracy and smooth out restorative 

intercessions. Besides, the potential for inconveniences, for example, corneal ulceration 

highlights the criticality of opportune intercession and highlights the earnestness of tending to 

conjunctivitis with an extensive, multi-layered approach. This involves preventive measures 

and precise analysis as well as the execution of designated helpful procedures pointed toward 

moderating sickness movement and limiting unfriendly sequelae. By taking on a 

comprehensive methodology that includes preventive, demonstrative, and restorative features, 

medical services frameworks can all the more really relieve the weight of visual sickness on 

both individual patients and the more extensive local area (Sheikh et al., 2012). 
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1.7. Diagnosis of Conjunctivitis 

When addressing pink eye (conjunctivitis), the demonstrative approach typically includes a 

multi-layered assessment comprising a clinical assessment, a thorough evaluation of the 

patient's medical history, and, when appropriate, subordinate tests aimed at elucidating the 

hidden etiology to inform tailored administration procedures. Leading a meticulous 

ophthalmologic evaluation that includes cut light bio microscopy and meticulous visual 

inspection of ocular surfaces forms the basis of the symptomatic interaction, enabling doctors 

to identify distinctive features typical of certain conjunctival illnesses (Dawn & Lee, 2004). 

Obtaining the medical information of the individual is of utmost importance, as it provides 

valuable insights into potential risk factors, duration of side effects, late ecological openings, 

and concurrent underlying diseases that may predispose to the formation of visual sickness. 

When there is a suspected irreversible etiology, a targeted examination of the eye tissues could 

possibly be recommended in order to identify potentially pathogenic organisms through the 

application of a precise symptomatic approximation. Furthermore, individuals suffering with 

hypersensitive conjunctivitis can benefit from sensitivity testing methods, such as skin injury 

evaluations and specific serologic studies, that have directed toward identifying allergens 

causing immune-stimulating acute ocular responses. Correlative analytical tests provide 

valuable insights, but clinical judgment is still essential for placing test results in context and 

implementing prudent rehabilitative treatments tailored to each patient's needs (Azari & 

Barney, 2013). 

Table 2.    Different Tests for Diagnosis of Conjunctivitis 

Type of Conjunctivitis Diagnosis Tests 

Viral Conjunctivitis (Dawn & Lee, 2004) o Eye examination on a clinical basis 

o Testing of conjunctival swabs with 

polymerase chain reaction (PCR) 

o Conjunctival secretions viral culture  

Bacterial Conjunctivitis (Sheikh et al., 2012) o Eye examination on a clinical basis 

o Culture and gram staining of conjunctival 

discharge 

o Anti-microbial responsiveness testing  
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Allergic Conjunctivitis (Azari & Barney, 2013) o Eye examination on a clinical basis 

o Testing for allergies, such as a blood or skin 

prick test 

o Dietary elimination or assessment of 

environmental exposure  

 

1.8. Problem Statement 

The diagnosis of ophthalmic disorders now relies heavily on the actual examination, which can 

be elusive and restricted in genetic conditions. In our literature review, we found a recurring 

issue of class imbalance and model complexity in existing research, which leads to a significant 

impact on model performance and an enhanced accuracy metric which is often too appropriate. 

The uneven distribution of studies in the training and evaluation data sets is the main cause of 

these issues. Class imbalances distort the learning process, causing models to prioritize 

available classes and ignore poorly represented classes, resulting in an artificially high accuracy 

of training however not generalizable in the absence of new models This implies a clear 

overfitting and leads to erroneous predictions. 

Our intention is to deal with class imbalances in our framework using customized methods and 

to give the framework the ability to efficiently identify complex patterns in datasets and thus 

target them to increase algorithm robustness on different datasets and to improve the reliability 

and variability of our methods in real-world scenarios. 

1.9. Objective 

• The study aims to develop a comprehensive literature of diagnosis of conjunctivitis. 

• The model is designed to accurately predict difference between  conjunctivitis affected 

eyes and healthy eyes. 

• This study deals with class imbalances in our framework using customized methods 

and to give the framework the ability to efficiently identify complex patterns in datasets 

• An appropriate dataset of different types of conjunctivitis and Deep Learning algorithm 

is used to train a model.  

• The model will be prepared to perceive explicit visual circumstances like viral 

conjunctivitis, bacterial conjunctivitis, and allergic conjunctivitis.  
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1.10. Why we need AI based model 

In the present information driven world, the meaning of artificial intelligence-based models 

couldn't possibly be more significant, basically because of their ability to productively deal 

with huge volumes of information and create reactions that imitate human perception (Soysa 

& De Silva, 2020). With ongoing progressions in simulated intelligence advancements, 

especially in profound learning and regular language handling, these models have become 

adroit at fathoming and dissecting many-sided information structures, in this manner upsetting 

different ventures (Tamuli et al., 2015). In the space of pink eye illness research, the 

coordination of computer-based intelligence-based models, especially profound learning 

calculations like ResNet-50 and VGG-16, accepts basic significance attributable to their 

capacity to precisely dissect different visual pictures with wonderful accuracy (Mukherjee et 

al., 2021). By saddling these high-level artificial intelligence models, medical care suppliers 

can smooth out the screening system, improve symptomatic precision, and lighten the 

responsibility trouble on ophthalmology subject matter experts, especially in locales where 

admittance to eye care administrations is restricted (AKRAM & DEBNATH, 2020). Besides, 

utilizing a dataset containing 1400 carefully organized pictures of conjunctivitis for preparing 

and approving man-made intelligence models holds enormous commitment in enlarging their 

exhibition and materialness, in this way working with the improvement of a vigorous and 

available demonstrative device for ophthalmic circumstances . This purposeful reconciliation 

of man-made intelligence innovation in conjunctivitis finding highlights its extraordinary 

potential in reforming medical services conveyance and working on persistent results (Bobade 

et al., n.d.). 

A huge number of cell phone applications and computerized procedures have arisen for visual 

finding, utilizing state of the art innovations, for example, convolutional brain organizations 

(CNNs), support vector machines (SVM), and profound learning. For example, the Eye In 

addition to application created by (Soysa et al., 2020) used convolutional profound brain 

organizations to make a noteworthy progress pace of 83.33% in recognizing conjunctivitis, 

glaucoma, and camera streak impacts (Soysa & De Silva, 2020). Likewise, (Tamuli et al., 2015) 

concocted a cell phone application utilizing SVM and KNN methods, bragging high 

exactness’s 95% and 85% for visual infection recognition, separately. Moreover, the iConDet 

Application, created by (Mukherjee et al., 2021), utilized CNNs and EfficientNet to determine 

eye infections to have a precision of 84%. Extra examinations by (Akram et al., 2020) and 

(Bobade et al., 2023) utilized procedures incorporating profound convolutional brain 
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organizations (DCNN), SVM, and computerized picture handling (Plunge) strategies, 

accomplishing exceptional exactness’s of 98% and 92.31% for eye sickness discovery, 

separately (AKRAM & DEBNATH, 2020; Bobade et al., n.d.).  

1.11. Implementation of Methodology 

In this study, we propose a hybrid model for conjunctivitis eye disease diagnosis. In this study 

we have developed a image dataset for pink eye disease containing data of 1600 images. We 

apply segmentation using Roboflow which provided advanced tools to identify important 

regions within the image. In our proposed system input images are fed into both VGG16 and 

ResNet50 in the hybrid model so that distinct but complementary features can be extracted 

simultaneously. The outputs of each model are then flattened and stacked together after the 

feature extraction process is complete. We also apply SoftMax classifier for multiclass 

classification . 
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2.0. Literature Review 

Pink eye, formerly referred to as "Conjunctivitis" can be distinguished by an inflammatory 

layer covering the lining of the eye, which is a thin, transparent layer, and the sclera, or white 

portion of the eye. Diagnosis of conjunctivitis relies of physical examination of eyes by a 

medical professional. But recent advancement in the field of Artificial Intelligence and 

Machine learning is help us to diagnose pink eyes by using deep learning model. In this study 

we aims to find about the current state of research in this field. For this we analyze multiple 

papers to gain information about future research directions. 

Soysa et al. (2020) purpose the mobile application Eye Plus, used to diagnose conjunctivitis 

eye disease. The Eye Plus application utilize deep learning models such as convolutional neural 

network and deep neural network for image feature extraction. Eye Plus utilize Keras libraries 

to build TensorFlow models which are used to correctly detection of  pink eye. The dataset 

consists of healthy images and images of conjunctivitis infected. By using 150 images 

examined the pink eye detection app achieves a 83.33% accuracy. Future work, including 

expanding to meet healthcare requirements in neglected and rural areas.  

Mukherjee et al. (2021) fostered the cell phone application iConDet that utilizes profound 

figuring out how to analyze eye illness. This application utilizes convolutional network 

(CNNs), profound learning strategies, and EfficientNet for transfer learning. A versatile 

application interface for catching and handling pictures is important for the framework. To 

produce the dataset, 150 marked pictures of both sound and infected eyes were gathered from 

the center and the Web. It must be pre-trained on ImageNet and fine-tuned the target data in 

order to achieve an accuracy of 84%. The applicability of this tool will be extended beyond 

two straightforward classifications as further research will examine the severity of 

ophthalmoplegia and its relationship to COPD. 

Akram et al. (2020) A system was developed to detect seven eye conditions by facial image 

analysis, including trachoma, glaucoma, glaucoma, and ophthalmoplegia to achieve better 

classification accuracy, the system uses deep diffraction neural networks (DCNN) and support 

vector machines (SVM) is used. The Dataset collection containing 1,753 photos of disease 

having resolution of 256x256 which were fetched from various medical sites and pharmacy. In 

10-fold validation technique DCNN outscored SVM with an accuracy of 98.79%, sensitivity 

of 97%, and specificity of 99%. Future developments of the intended system were promising, 
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including the ability to integrate with hardware systems for real-time diagnosis and 

optimization to meet healthcare needs varieties in underserved rural areas 

Bobade et al. (2023) A procedure was made to choose the veritable spot of the eye. Using 

convolutional mind associations (CNNs), significant learning methodologies, and mechanized 

picture taking care of (Plunge) techniques through a system expected for the area of eye 

diseases, the model can distinguish results of a couple of eye conditions recognizable, similar 

to uveitis, glaucoma, crossed eye, and clouded vision. Images of various eye conditions from 

the emergency clinic's online data set are included in the collection. To stay away from over 

structuring, the model was prepared utilizing information taking care of methodologies like 

flipping and turning. The accuracy of the CNN model is 92.31% for binocular pictures and 

96% for monocular pictures. Future work plans to cultivate adaptable online applications 

through which pictures are moved to examine eye infections, and to give privately settled 

fundamental eye appraisals as opposed to crisis center visits 

Nigudgi Nagalaxmi and Dr. Sridevi Hosmani (2023) A system that proposes personalized drug 

therapies for ocular conditions in retinopathy and uses data analysis and convolutional neural 

networks to do so. The framework analyze visual infections and distinguishes visual irritation 

via preparing a CNN model on marked eye pictures. Execution of the framework utilizes 

patient-explicit information, for example, clinical history to decide proper drugs in view of 

viability and potential aftereffects With regards to precisely diagnosing eye sickness and 

suggesting meds, The CNN model accomplishes an exactness of 87%. Future research aims to 

create mobile online applications that use superimposed images to diagnose eye diseases and 

provide basic home-based eye exams rather than clinic visits. 

Choudhry et al. (2022) It is a decision-making framework for the diagnosis of ocular diseases 

which is based on DarkNet-19. The classifier used a dense support vector machine (SVM) 

classifier for classification, Contrast Limited Adaptive Histogram Equalization (CLAHE) for 

preprocessing, and DarkNet-19 for feature extraction The framework was developed using data 

from the ODIR-5k dataset the. The collection consists of fundus images of 5000 individuals 

enrolled in eight different ocular diseases. The cubic SVM classifier was used in the 

classification step, yielding an accuracy of 93.8% and an area under the curve (AUC) of 100%. 

Future improvements to the proposed approach were promising, such as expansion to address 

health care needs in underserved rural areas, and automated integration for real-time diagnosis 



Diagnosis of Conjunctivitis using AI 

26 

 

Gunay et al. (2015) developed a system that could automatically detect pink eye, or adenoviral 

conjunctivitis. The framework uses facial images and digital image processing (DIP) method 

for diagnoses, model also extracts the sclera portion of the eye from facial photographs using 

image segmentation methods like GrabCut. For training and testing purposes, the dataset 

includes 12 eye images with adenoviral conjunctivitis and 18 images of healthy eyes. 

Stochastic gradient descent is one of the machine learning classifiers that may achieve an 

accuracy of up to 96.7%. Other machine learning classifiers include random forests and 

Bayesian approaches are also used. In future the purposed framework showed promise for 

future developments, including expanding to meet healthcare requirements in neglected and 

rural areas and combining with hardware systems for real-time diagnosis. 

Tamir et al. (2017) Create a technique that uses thresholding and image processing to analyze 

the anterior conjunctiva of the eye to diagnose anemia non-invasivelya smartphone camera is 

used to capture the retinal image of the eye. These images are processed in MATLAB to obtain 

red and green color spectra. The measurement indicates the presence of anemia by comparing 

the mean intensities of the red and green components to a predetermined threshold After 19 

cases were tested, the measurement matched patients’ blood results with an accuracy of 78.9%.  

Further work will be required to improve the accuracy of the algorithm, and to expand the 

diversity of the dataset to accommodate the limitations of geographic differences in 

hemoglobin levels 

Tabuchi et al. (2020) should give a structure to the fair evaluation of unfavorably susceptible 

eye infection. The improvement cycle is examined and points like model determination, primer 

displaying, and examination choices, for example, weighted kappa coefficients Profound 

learning models like VGG16, ResNet50, and InceptionV3 are utilized exhaustively by the 

structure. The examples were recognized utilizing 872 pictures inspected via prepared 

optometrists on 4,008 pictures and ensured optometrists (COs). This model purposes K-

Overlap Cross Approval calculation and gathering technique consolidated the best performing 

models for precision. Further exploration endeavors could zero in on working on model 

execution and extending the utilization of simulated intelligence in clinical imaging for better 

clinical examination. 

Teyet et al. (2024) A far reaching system for the designated evaluation of unfavorably 

susceptible eye infection was developed utilizing computerized reasoning strategies. Various 

methodology including unpredictable forest, machine support vector, convolutional cerebrum 
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networks are used to explore facial pictures and give precise assessment of various estimations 

like endothelial cell thickness, coefficient of assortment, hexagonality, and A wide combination 

of corneal pictures structure getting ready and testing datasets. Models like NerveSticher and 

Mobile-CellNet must be created and trained before deep learning can be used. Also, customary 

post-duplicate techniques should be used. Future work will be pivotal on the off chance that 

we are to work on the model's exactness and productivity as well as extend and adjust the 

informational index. 

Rahman et al. (2021) An online diagnostic tool was developed. In their more digital point-of-

care approach, they used deep learning algorithms. The program uses a deep neural network 

(DNN) model trained on conjunctivitis related data sets to reliably detect pink eye symptoms 

in the uploaded images Users can get results faster because the system integrates deep learning 

models with the Flask server, enabling real-time visibility. When the algorithm was tested on a 

dataset of normal images including glaucoma, they achieved 85% success. It allows users to 

quickly assess their overall eye health from anywhere in the world, eliminating the need for in-

person clinic visits and facilitating the early detection of symptoms related to eye disorders. 

Future work will need to expand and diversify the list in order to improve the accuracy and 

efficacy of the model. 

Rivero-Palacio et al. (2021) Develop a framework for anemia analysis through a mobile 

application using the YOLO v.5 architecture. The version uses transfer getting to know for 

better overall performance and reduced education time. The acquisition of datasets is supplied 

by Roboflow, while the version is prepared on Google Collaboratory. The application is 

programmed in Dart using the Flutter framework. The model is converted to TorchScript for 

integration with the application before deployment. YOLO v.5 architecture achieved a success 

rate of 93% when tested images. Future work will require diversifying and enlarging the 

dataset, and improving performance and accuracy of model and more diagnostic capabilities to 

increase ease of utilization in low-resource environments. 

Kurniawan et al. (2014) Discussed artificial intelligence-based approach for diagnosing eye 

disorders. It combines two techniques: Case Base Reasoning and Naïve Bayes for diagnosing 

Eye Diseases. The intention is to offer a resource that will enable anyone to self-diagnose eye 

conditions, particularly in areas with restricted access to ophthalmologists. Experiments 

revealed that 82% of the time, the system's diagnoses matched those made by human 

specialists, and had capability of handling 140 cases at a time. Although there is potential in 
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the system, further work is required to make it more complete. In general, demonstrates how 

artificial intelligence (AI) might help in disease diagnosis in order to enhance healthcare 

Sadaf Malik et al. (2019) In order to enhance machine learning's capacity to forecast illness, a 

framework for standardizing diagnostic data must be developed. Medical professionals created 

hierarchical hierarchies to arrange data, and the American Academy of Ophthalmology's ICD-

10 coding system was used to make diagnoses. The system has an easy-to-use interface that 

analyzes user data using Random Forest, Decision Tree, Naïve Bayes, and Neural Network 

Algorithms. Compared to other sophisticated approaches, Random Forest and Decision Tree 

obtained over 90% accuracy. It can associate a condition with symptoms by combining general 

health data with indicators from the anterior and posterior segments. In order to improve illness 

prediction, test findings based on images will eventually be directly converted into the 

symptom hierarchy. 

Sundararajan et al. (2019) Presents a framework using deep learning for ocular pathology 

detection in medical images. The Objective is to develop a deep learning-based system for 

conjunctivitis diagnosis. The model uses a six-layer convolutional neural network (CNN) 

architecture, including four and two fully connected convolutionals, followed by a softmax 

classifier to predict conjunctivitis. The data set comes in three types, first contains 600 images, 

which is increased to 1500 images in the second dataset and then to 100 images in the third 

dataset. Data enhancement techniques are used for address overfitting. The implementation 

involves Python with the Keras library. Future work calls for exploring 3D CNN and deep 

sensing techniques to further increase accuracy and expand the application of deep learning in 

the interpretation of medical images. 

Prashasthi et al. (2017) Introduces a methodology of automatically detecting eye abnormalities 

using machine learning and image processing. Clearly focuses on analyzing clear eye images 

to extract spatial and chromatic features of sclera, iris which makes ease in the detection of 

various eye diseases. Lights up to existing methods for diagnosis including Naïve bayes, Case 

Base Reasoning and convolutional recursive neural networks, while these methods are accurate 

and promising, they often require expensive equipment and high-quality images, limiting 

accessibility especially in remote areas, this approach aims to be accessible and cost effective, 

will work on normal images taken by phone cameras. It adds up preprocessing steps like 

cropping and conversion color format. Classifiers like K-nearest, Naïve Bayes, and Adaboost 
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for classification, while adaboost showing highest accuracy of 95%. Further Research is needed 

to expand the scope of diseases and improve accuracy of system. 

İbrahim et al. (2024) Investigates the possibilities of machine learning and deep learning 

methods for categorizing eye diseases from retinal pictures. The dataset includes 1468 images 

for DR class, 1712 images for glaucoma class, 1038 images for the cataract class, and 1074 

images for normal class. Compares four different ML models in which pre-trained InceptionV3 

model achieves promising result in diagnosis. Neural Network (NN) achieved the highest 

classification accuracy 89.2% and 90.9% after image augmentation. Logistic Regression 

followed closely with an accuracy 87.3% before and 90.2% after image augmentation. 

Increasing the dataset size by adding images to under-represented classes (Glaucoma and DR) 

led to slight improvement in classification accuracy for all models. Future work could involve 

incorporating more complex deep learning models, exploring interpretable models, and 

validating the results on a larger dataset. 

Rashid et al. (2024) Focuses on developing convolutional network model, specially using 

VGG16, multiclassification and identification of external eye such as pink eye (conjunctivitis), 

blepharitis, and cellulitis. Convolutional, max pooling, and fully connected layers are included 

in the model, which provides a reliable method for classifying images. Given a dataset that is 

divided into 20% for testing and 80% for training, they were able to train and test their model 

and intensive They were able to achieve accuracy rates as high as 98.5% for CNN and more 

than 97.6% for multiclass classification. In order to check that model could be relied on 

different data subsets, cross-validation was further applied, with good results. Future work can 

involve expanding the model to include additional external eye diseases and exploring the use 

of other deep learning architectures for improved accuracy and efficiency. 

Mondal et al. (2022) Three state-of-the-art deep learning models were used to develop the eye 

disease classification system: VGG19, ResNet50, and Inception V3. The framework includes 

an optimized data preprocessing step based on clustering, which divides the dataset into groups 

for training models to reduce overfitting The models were trained using transfer learning and 

evaluated using Adam-Adadelta optimizers. The models achieved an accuracy of 87.3%, 

93.6%, and 95.2%, respectively, indicating their effectiveness in ocular disease classification. 

Future work could include expanding the database to improve performance and new in-depth 

learning models have been explored for a wide range of classifications. 
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Sakhare et al. (2024) Presents a system for the diagnosis of ophthalmic disorders by imaging 

of herbal medicines and lead detection. Image preprocessing techniques such as noise removal, 

Gaussian blurring, image sharpening and edge detection in this system to improve the quality 

of medical images Homology modeling of the viral receptor causing conjunctivitis, using high 

throughput testing (HTS) was also performed. techniques Potential drug they also found leads 

and, phytocompounds were extracted from chamomile and eye-catching plants and tested for 

ADME. Future work may involve in-vitro receptor ligand binding assays to determine the 

efficacy of the discovered compounds. 

Nihal Boina et al. (2021) The study uses Convolutional Neural Network (CNN) algorithm, a 

deep learning paradigm to detect autism, breast cancer, melanoma, and pink eye Each disease 

is treated as a binary classification problem, where CNN is trained on image about information 

on sets specific to each situation. The autism database contains 2,000 images of children’s 

faces, while 1,578 ultrasound images have been trained for breast cancer. The melanoma and 

pink eye data sets contain 3597 and 1000 images, respectively. The program uses Python and 

TensorFlow and Keras libraries, as well as Google Colab for training. The software 

automatically acquires data sets, preprocesses images, and trains models, achieving 

experimental accuracy as high as over 90%. Future work may include expanding the data set, 

further optimizing the model parameters, and investigating the combination of additional 

diagnostic features to increase accuracy and generalization. 

Lulai et al. (2006) Gives a decent premise to understanding the cell physiology changes related 

with pink eye (PE) in potatoes and organic products. The program uses cytologic monitoring, 

histochemical analysis, and immunodetection techniques to detect autofluorescence in tissues 

when a PE debt is used. These data include measurements of tuber hydrovapor conductivity 

and microscopic examination of PE-affected tubers and their parenchyma. The advancement 

of PE is impacted by various ecological circumstances, which will turn out to be clearer in 

future exploration. Moreover, the significance of uprightness in sickness weakness and 

conceivable administration techniques to lessen the effect of PE in potato harvests will be 

investigated. 

Verma et al. (2019) propose a framework for dynamic eye pigment classification using a 

convolutional neural network (CNN). Variable layers for feature extraction, pooling layers to 

reduce spatial scale, and fully overlapping layers for classification form the CNN structure The 

dataset consists of 28 images of each red and healthy eye, taken with a slit lamp camera and 
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preprocessed work by projection in MATLAB Provides the functionality including data 

preprocessing, model training, and evaluation for high accuracy to distinguish between red and 

healthy eyes Future work may explore scalability and generalizability on larger datasets, testing 

transfer studies have ensured for advanced classification, and enhanced the utility of clinical 

applications with real-time processing capabilities 

Thanathanee et al. (2011) It provides a unique model for exploring sentiment analysis in social 

media using deep learning methods. Combining convolutional neural networks (CNNs) and 

long-term short-term memory networks (LSTM) in vigilance modeling Tweets from several 

social media sites with emotionally segmented text descriptions are captured for retrieval 

dataset used for school teaching and research, using the TensorFlow framework and what is 

learned through software programs builds .Future works involves in exploring other unique 

blends of images, including human annotations or references, to further improve the 

interpretation. 

Wang et al. (2023) A system for predicting ophthalmology visits using short-term memory 

(LSTM) and gated recurrent unit (GRU) models provides hospital referrals for facial fractures 

in primary care included in Xinjiang Medical University from 2017 to 2019. When tested , the 

GRU and LSTM Model perform well in predicting the number of visits to an ophthalmologist 

in the next 30 days. Future research could consider other factors such as weather, holidays, and 

air quality to increase the accuracy of forecasts. 

Inomata et al. (2020) looks at how admittance to and paces of treatment for provocative 

problems, for example, waterfalls can be expanded. It centers around utilizing frameworks like 

ResearchKit and ResearchStack for research applications and huge clinical information 

stockpiling. Looks at how versatile wellbeing (mHealth) applications could upgrade 

admittance to and the norm of therapy got in the clinical field, particularly for hypersensitive 

issues like unfavorably susceptible eye sickness. It focuses on how to use ResearchKit and 

ResearchStack for large-scale medical data storage and research applications. Centered 

information are gathered through AllerSearch, a mHealth application that gathers true data 

about conduct side effects and way of life factors related with sensitivity fertilization the job 

incorporates things like geolocation, ecological information assortment, patient-detailed 

results, and then some. exhibiting its utility in enormous, cross-sectional examinations Future 

work could zero in on approving the information gathered through mHealth applications, 
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tending to predispositions, and further growing huge clinical datasets with such exactly this 

region to empower complex diagnostics and customized medication techniques. 

Bodor et al. (1998) far reaching framework for the conclusion and treatment of intense visual 

illnesses centers around viral and viral causes. For clinical perspective, microbial association, 

and supporting results, the model suggests that initial antidotes are ineffective for ocular 

infections, particularly when dermatitis is painful. The chart places an emphasis on 

microorganisms and the requirement to identify the causative agent through bacterial culture 

in order to better guide treatment decision. Modifications to treatment plans are another 

example of similar outcomes. Future work will zero in on fortifying another microbial foe and 

confining ordinary practice against pathologists, as well as early field testing of ideal conveyed 

medicines. 

Mekonnen et al. (2023) Proposed a machine learning algorithm to be used to classify animal 

Pinkeye disease using data collected from clinical trials. The researchers tested various models 

including Random Forest, XGBoost, AdaBoost, and Artificial Neural Network (ANN). A 

database of 5508 records was collected from Wolaita Sodo Kenido Koysha Wereda Livestock 

and Fisheries Department. Feature need analysis revealed significant characteristics for disease 

diagnosis. The ANN model outperformed the other models and exhibited the highest accuracy 

of 99.15%. Analytical design, data sources, feature selection, model selection, and analysis 

metrics. Future work includes extending the model to forecast disease outbreaks and for 

mobile-based information systems. 

Kamal et al. (2020) Presents analysis of CNNs to investigate the classification of medical 

images for the detection of skin diseases. Machine learning models such as SVM, decision 

trees and logistic regression have been tested to predict cardiovascular disease using clinical 

data. Patel et al. It focused on NLP techniques including word prediction and RNN for 

sentiment analysis in social media content Future work includes integrating these models into 

healthcare systems for real-time diagnosis and exploring hybrid approaches for greater 

accuracy. 

Yasin et al. (2023) Notably, CNNs (neural networks), KNNs are used to extract fish features, 

combined with group learning techniques that increase prediction accuracy Besides, 

Classification services are provided by support vector machines, with TensorFlow, PyTorch 

acting as the main frameworks for their implementation, analysis uses a variety of models, 

algorithms and frameworks Regarding future work, the authors propose to explore advanced 
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imaging techniques to improve model interpretation capabilities. This guide aims not only to 

enhance forecasting performance but also to provide deeper insights into the underlying data 

model. 

Zhang et al. (2020) Researchers used convolution and deconvolution vision networks with KL 

aberration loss to predict human eye positions in Atari video games Separate networks were 

trained for each game and obtained high prediction accuracy, good performance in optical flow 

and salience patterns in. For simulation learning, a two-stage framework called AGIL was used 

that incorporates visual feedback to enhance system learning. This ensured perfect 

synchronization of actions across games. Future work could include additional inputs such as 

speed or salience to improve accuracy. 

Ahmed et al. (2021) Presents a robust framework for glaucoma detection using deep 

convolutional neural network (DCNN). The optimal architecture consists of one hidden layer, 

16 input neurons, and 2 output neurons, which exhibits good performance in classification 

tasks. Dataset selection is careful, using Kagle representative dataset of fundus images, 

ensuring adequate coverage of dry eye and healthy eye samples Implementation in MATLAB 

R2018b shows according to the proposed algorithm is efficient, providing an impressive 

accuracy of 92.78% with minimal downtime To explore transfer learning methods , for real-

time cranial analysis It can also deliver focusing on implementing the system in clinical settings 

Continued research on the combination of deep learning techniques and emerging technologies 

may provide diagnostic tools for ocular diseases that automation has greatly improved. 

Smaida et al. (2019) Provides a comprehensive review of image classification algorithms for 

the diagnosis of ophthalmic diseases, focusing on convolutional neural network (CNN) models 

such as VGG16 and InceptionV3 The first framework/model developed in the study is a retinal 

fundus image and CNN for classifying four types of eye diseases -The data set includes 

architecture and training and contains a collection of high-resolution retinal images obtained 

from Kaggle, including diabetic retinopathy, cataract, myopia, and eye a it contains a picture 

of righteousness. Models are carefully trained and tested on datasets, using techniques such as 

confusion matrices for performance analysis. Future work could include exploring new deep 

learning algorithms, adding data development techniques, and extending the data set to provide 

generalizable and accurate modeling in the real-world clinic conditions have improved. 

Ismailova et al. (2018) explains a comprehensive framework for understanding the study of 

orbital decompression methods in complicated thyroid eye disease (TED).  They emphasize 
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the importance of treatment tactics adjusted to the specific requirements of each patient, and 

emphasize the coordination between different medical discipline, having hormone study, Eye 

Care and surgery. The Dataset study emphasizes on a bunch of medical images data gathered 

from multiple resources which helped figure out how well orbital decompression works and 

gave some challenges to deal with when we use it. To better complex TED cases, Future work 

may focus on reducing medication options, making patient selection criteria stricter, and 

increasing access to similar therapies. 

Joshi et al. (2022) Paper presents a comprehensive framework for glaucoma detection using 

convolutional neural networks (CNNs), one type of deep learning approach. The proposed 

model includes preprocessing steps using contrast limited histogram equation (CLAHE) and 

down sampling to standardize the input measures Architecture uses pre-trained CNN models 

such as VGGNet-16,16. ResNet-50, Google Net is used to extract feature extraction, followed 

by cluster learning to combine the strengths of multiple models Addressing the limitations of 

individual models improves the accuracy of glaucoma detection strong and accurate. The 

dataset used in the study contains retinal fundus images from different locations, making it easy 

to check the performance of the model on different datasets the activity includes training CNN 

model on dataset, fine tuning of pretrained models, and ensemble learning technique. Future 

works the paper suggests exploring improved preprocessing techniques, examining the impact 

of CNN schemes, and extending the data set to include more models. 

Kumar et al. (2021) Presents a comprehensive framework for the application of artificial 

intelligence (AI) techniques in ophthalmology, with a special focus on the diagnosis and 

management of various eye diseases. The suggested system analyzes retinal pictures and 

classifies visual diseases such as age-related macular degeneration (AMD), diabetic 

retinopathy (DR), and others using a combination of machine learning (ML) and deep learning 

(DL) methods, along with visual impairment the model architecture uses convolutional neural 

networks. followed by Model training and validation using standard machine learning practices 

in future work, the authors propose to explore advanced DL algorithms, incorporate more 

image data, and increase the scalability and interpretability of the proposed algorithm to 

facilitate its adoption in clinical practice. 

Sarki et al. (2020) Comprehensive review of self-diagnosis of diabetic eye disease (DED), with 

a particular focus on deep learning (DL) methods. It combines the methods and results of 

several different studies, and classifies them based on the DL techniques used, such as transfer 
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learning (TL), DL restructuring, and DL and machine learning (ML) [1]. integrated processing 

methods Notable datasets are Kaggle and Messidor. Make it simple to train and test DL models. 

Application Various DL algorithms such as Alex Net, VGGNet, and standard CNNs are 

described in detail, optimized for DED detection tasks. Performance evaluation criteria include 

sensitivity, specificity, and AUC, which measure the effectiveness of DL methods in detecting 

DED. Future work suggests improved DL modeling, minimal data training, and integration 

with cloud computing to improve analysis sensitivity Overall. 

Prajna et al. (2022) Presents a comprehensive review of cases of ocular pathology associated 

with human coronavirus infection during delta variant surge in India. The design/model used 

in the study involved prospective collection of data from patients presenting with acute 

ophthalmoplegia, followed by unbiased metagenomic RNA intensive sequencing detect 

infection. The dataset consisted of conjunctival and prenasal swab samples from 106 patients, 

which were processed for RNA sequencing. Rigorous sequence analysis was performed to 

identify human coronavirus RNA fragments to be used, as well as RT and qPCR testing to 

confirm SARS-CoV-2 involvement. Future work could focus on long-term follow-up of 

patients for respiratory symptoms and ophthalmic outcomes. 

Ghani et al. (2021) Exhaustive examination of the writing that lays the foundation for the 

recommended cross breed procedure by focusing on profound learning methods for waterfall 

conclusion. The dataset has 25 gatherings of 1563 pictures, which are utilized to prepare and 

test the recommended approach. Benchmark models like Initiation V3 and VGG-16 are 

additionally included. A total of thirty batches participated in the ten-epoch training trials. 

When contrasted with VGG-16., Origin V3 exhibited lower misfortune and 90 point01 percent 

higher exactness. Impending undertakings incorporate growing the dataset, exploring novel 

brain organizations, and creating applications for glaucoma conclusion. Generally, research 

results show how viable profound learning models are. 
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Table 3.    A Summary of Literature Review 

Article 

Reference 

Objective Algorithm Dataset Outcome Future Work 

Soysa et al. 

(2020) 

Diagnose 

conjunctivitis and 

cataracts using 

smartphones 

Convolutional 

(CNN) and deep 

neural networks 

(DNN) 

Images including 

conjunctivitis, 

cataracts, and 

normal eye 

photos 

83.33% Expand and 

diversify dataset, 

enhance model's 

accuracy and 

performance 

Mukherjee 

et al. (2021) 

Develop iConDet app 

for conjunctivitis 

detection 

Convolutional 

neural networks 

(CNNs), 

EfficientNet 

Annotated 

photos of healthy 

and diseased 

eyes 

84% Evaluate 

conjunctivitis 

severity, expand 

tool's use beyond 

binary 

categorization 

Akram et al. 

(2020) 

Automate eye 

condition 

identification using 

face images 

Deep 

convolutional 

neural networks 

(DCNN), SVM 

1,753 scaled 

images of 

various eye 

conditions 

98.79% Integrate with 

hardware 

systems for real-

time diagnostics 

Nigudgi et 

al. (2023) 

Identify conjunctivitis 

and suggest 

pharmacological 

therapies 

CNN model Labeled 

conjunctivitis 

effected eye 

photos 

87% Develop mobile 

and online 

applications for 

basic at-home 

testing 

Choudhry et 

al. (2022) 

Detect eye diseases 

using DarkNet-19 

Cubic SVM 

classifier, 

DarkNet-19 

ODIR-5k dataset 93.8% Integrate with 

hardware 

devices for real-

time diagnostics 

Rahman et 

al. (2021) 

Create online tool for 

conjunctivitis 

identification 

Deep neural 

network (DNN) 

Regular and 

conjunctivitis-

affected images 

85% Expand dataset, 

enhance model's 

accuracy and 

performance 

Rivero-

Palacio et al. 

(2021) 

Develop framework 

for anemia diagnosis 

via mobile app 

YOLO v.5 

architecture with 

transfer learning 

Not specified 93% Diversify and 

enlarge dataset, 

improve model 

performance 

Mondal et al 

(2022) 

Develop a framework 

for eye disease 

classification 

VGG19, 

ResNet50, 

Inception V3 

Not specified 87.3%-

95.2% 

Explore new 

deep learning 

models for a 
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wider range of 

classifications 

Rashid et al 

(2024) 

Develop 

convolutional 

network model for 

multiclassification of 

external eye diseases 

VGG16 

architecture 

Label photos of 

healthy and 

diseased eyes 

93.6% Expand the 

dataset, and 

enhance model's 

accuracy and 

performance 

Ghani et al 

(2021) 

Analyze deep 

learning techniques 

for cataract diagnosis 

Inception-V3 

and VGG-16 

architectures 

Dataset with 

1563 pictures of 

different eye 

diseases divided 

into 25 groups 

90.01% Expand dataset, 

enhance model's 

accuracy and 

performance 

Joshi et al. 

(2022) 

Glaucoma detection 

using CNNs 

VGGNet-16, 

ResNet-50, 

Google Net 

Retinal fundus 

images 

Not 

specified 

Examine impact 

of CNN 

schemes, extend 

dataset 

Mekonnen et 

al. (2023) 

Classification of 

animal Pinkeye 

disease using ML 

Random Forest, 

XGBoost, ANN 

Dataset of 5508 

eyes disease 

effected images 

99.15% Develop mobile-

based 

information 

systems 

Kumar et al. 

(2021) 

AI application in 

ophthalmology for 

disease diagnosis 

CNNs Use dataset of 

Retinal images 

Not 

specified 

Grow dataset, 

and explore 

advanced 

models 

Prajna et al 

(2022) 

Review of ocular 

pathology associated 

with coronavirus 

RNA sequencing Conjunctival and 

samples from 

106 patients 

Not 

specified 

Focus on long-

term follow-up 

for respiratory 

and ophthalmic 

outcomes 

Bobade et al. 

(2023) 

Automatically 

detecting eye 

conditions. 

CNNs, 

DIP methods 

Use dataset of 

different eye 

diseases 

96% Develop mobile 

and online 

applications for 

basic at-home 

testing 
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3.0. Methodology 

The methodology section address the limitations of traditional conjunctivitis inflammation 

detection, this study proposes a new deep learning (DL) algorithm for high accuracy. The 

methodology is based on several steps. First, a comprehensive eye image dataset is carefully 

collected, including different eye diseases (viral, bacterial, allergic) and healthy controls. 

Subsequently, preprocessing techniques are applied to improve image quality and facilitate 

analysis. Includes standard image acquisition system, enhancement techniques (sharpness, 

contrast adjustment), separation to isolate appropriate eye areas. Building model having the 

ability to accurately distinguish between various types of conjunctivitis is no small feat, it 

requires meticulous design, wise blending of AI Architectures and precise handling of data. To 

tackle this challenge, we developed a hybrid deep learning architecture that utilizes the 

combined strengths of two celebrated architecture renowned for their excellence in the field of 

image recognition. System delivers power of pre-trained CNNs, such as ResNet-50 and VGG-

16, is used. Then we are applying classifier SoftMax to predict that image is healthy eye or 

conjunctivitis effected eye. 

 

 

 

 

 

Figure. 4.    Methodology 

3.1. Data Collection and Labeling 

We collect different type of pink eye disease effected image datasets from a various trusted 

source, including  research institutes, and publicly available data to correctly diagnose the pink 

eye disease. Collected 1400 images from Roboflow an online dataset collection database. 

Another 200 images dataset we collect from Roboflow. We have total 1600 images dataset 

which include 4 classes of different pink eye images and healthy images.   Our dataset include 

labeled classes of viral, bacterial, allergic conjunctivitis and healthy eye images (Zhang et al., 

2020; Liu et al., 2021, Wu et al., 2023). By gathering 1600 images with 4 different classes, we 

provided good training data to our model for learning and prediction (Yang et al., 2021; Zhao 

et al., 2022). Labeling the dataset is essential to obtain good accuracy from your model. To 
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achieve this label the images correctly according to their types. This will help to achieve good 

accuracy from deep learning algorithms (Guo et al., 2021; Zhang et al., 2024). 

 

 

Figure. 5.    Sample of Viral, Bacterial, Allergic and Normal Eye (Tamuli et al., 2015) 

3.2. Preprocessing 

For correct diagnosis and understanding several image preprocessing techniques used. For 

diagnosis of conjunctivitis or other eye diseases we need to follow some steps. First of all, 

taken image would be clear and having uniform resolution and contrasts. Subsequently, image 

enhancement techniques such as sharpening, contrast, and noise reduction can be used to 

improve image clarity and quality. Segmentation in image preprocessing is used to extract 

relevant part such as iris, cornea, and eyelid (Ahuja et al., 2018).  

3.2.1 Segmentation 

In computer vision and image processing, segmenting images is an important job with several 

applications, including image compression, medical image analysis, and scene interpretation 

(Ahuja et al., 2018). 

3.2.2 Data Augmentation 

Data augmentation helps to increase the size of dataset for training a model without collecting 

new data. It improves the model's performance. It is used to prevent from overfitting issues. 

Augmented pictures are treated as separate images by neural networks. Data augmentation is 

made possible via Keras' deep learning neural network library. We used the Roboflow to 
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augment our dataset. We used channel shift, zooming, rotation, and horizontal shift. By 

applying the augmentation more image dataset were generated (Mukherjee et al. (2021). 

3.3. Machine Learning Models for Training 

3.3.1 ResNet-50 

ResNet-50, short for Residual Network with 50 layers, is a deep convolutional neural network 

(CNN) architecture that revolutionized the image classification industry One of the major 

innovations introduced by ResNet was the concept of residual learning with skip connections , 

or shortcuts, to the network directly These residual connections that enable learning of residual 

functions instead of explicit mapping smooth the gradient flow over surface widths, resulting 

in smooth training functions, and leading to networks with internal a mother (He et al., 2016). 

 

 

 

 

 

 

 

 

 

 

Figure. 6.    Resnet50 Architecture (Wang et al., 2021) 

For conjunctivitis image classification, ResNet-50 uses its deep structure and captures complex 

features and patterns of different ocular conditions. We have previously trained weights on the 

ImageNet dataset Let's start the model, which contains a large array of images spanning 

thousands of classes. This initial training starts the model with knowledge of general optical 

features, enabling it to focus specific eye muscles to learn on as they are being fine-tuned 

(Chatzis et al., 2017).  
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3.3.2 VGG-16 

VGG-16, developed by the Visual Geometry Group at the University of Oxford, is another 

popular CNN algorithm known for its simplicity and effectiveness in image recognition VGG-

16 consists of 16 layers of convolutional layers that consume followed by three fully connected 

layers, with maximum pooling layers interspersed throughout the network (Simonyan & 

Zisserman, 2014).In pink eye disease diagnosis, algorithms like VGG-16 is good is extraction 

features due to their layer’s structures. In  CNN each layer learn in deeply and extract features, 

this deeper layer feature extracting capability help us in conjunctivitis diagnosis (Wei et al., 

2019).  

 

 

 

 

 

 

 

 

 

 

 

3.4. Classifier 

Classifiers are key components in Deep learning frameworks, classifiers arrange data into label 

classes according to their similar. Classifiers are helpful in feature extracting, natural language 

processing and in medical disease diagnosis (Goodfellow et al., 2016). In the preparation stage, 

classifiers gain from named informational indexes, where every information point is related 

with a class mark. From the input data, relevant features are extracted, and decision boundaries 

in the feature space that separate classes are established. Various calculations and techniques 

are utilized to adjust the boundaries of the classifier to decrease the mistake and increment the 

exactness (Soysa et al., 2020). 

Figure. 7.    VGG16 Architecture (Abdulaziz, Alshammari et al., 2022) 
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3.4.1 SoftMax Classifier 

SoftMax regression, also known as multinomial logistic regression, is a classification algorithm 

commonly used in machine learning for class classification tasks. It estimates the probability 

of correctly classifying each class based on the input data and class set of prediction. It comes 

as the most obvious use of Regression as the final category. It use as the final layer in neural 

network architectures including  resnet50 and other models use in classification of images 

(Bishop et al., 2006 ; Goodfellow et al., 2016).  
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4.1. Discussion 

4.1.1 Conjunctivitis Dataset 

We collect different type of pink eye disease effected image datasets from a various trusted 

source, including  research institutes, and publicly available data to correctly diagnose the pink 

eye disease. Collected 1400 images from Roboflow an online dataset collection database. 

Another 200 images dataset we collect from Roboflow. We have total 1600 images dataset 

which include 4 classes of different pink eye images and healthy images.   Our dataset include 

labeled classes of viral, bacterial, allergic conjunctivitis and healthy eye images (Zhang et al., 

2020; Liu et al., 2021, Wu et al., 2023). 

4.1.2 Segmentation 

This Part of model was carried out by using a unique platform Roboflow which provided 

advanced tools to identify important regions within the image. This will minimizes irrelevant 

areas and highlights important patterns, such as the degree of redness. surface differences and 

blood vessel structure. This directly improves the model's ability to capture changes related to 

different ophthalmological causes And it allows us to create high-quality training-ready 

segmented images. 

4.1.3 Implementation of Methodology 

In this study, multi-layered deep CNN frameworks VGG16 and Resnet50 was tuned for 

transferring the learning process. The input images are fed into both VGG16 and ResNet50 in 

the hybrid model so that distinct but complementary features can be extracted simultaneously. 

The outputs of each model are then flattened and stacked together after the feature extraction 

process is complete, then creating a single feature vector that includes both heavy structures 

and fine details.  The unified feature vector is then forwarded through the dense layer of 1024 

neurons, where classification takes place as the model composes and processes the given 

information towards the last conclusion(G. Ramanathan et al., 2021). 

Feature Concatenation, Once the images have been fed to the VGG16 and ResNet50 models, 

we receive two distinct feature vectors: first, VGG16 which contains rich, intricate, and 

spatially oriented features; second, ResNet 50 contains features that are more complex and 

high-level. In a hybrid structure, there feature vectors are combined into one representation by 

concatenating them. 

This integration of the two architecture’s characteristics is said to minimize the weaknesses of 

each of the models. In that regard, the resulting feature vector will contain outer modifiers 
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along with structural content. This resulting feature vector is key to the last classification, for 

it embodies all visual features of the image in question. Such combining of fine features and 

high-level abstract features enables the hybrid model to effectively learn the different patterns 

displayed by various types of conjunctivitis(S. Mascarenhas et al., 2021). 

4.2. Experimental Results 

This study was setup using Tesla T4 GPU and a Collab Notebook, which is provided by Google 

Cloud Platform. For Programming and fine-tuning of the model Python, Keras and Tensorflow 

were employed. For Performance evaluation, Sklearn library was used, Conclusion was drawn 

from confusion matrix. This framework consists of six major steps: 1) apply  image pre-

processing and data augmentation, 2) feature extraction, 3) FC layer fine-tuning, 4) model 

accuracy evaluation using validation dataset, 5) finalization of model and 6) final performance 

evaluation on accuracies and other parameters using unseen test data set, as shown in fig.5. 

Image processing is an crucial process, which improves image quality and makes input images 

prepare for network learning. Data augmentation was required due to class imbalance problem 

in the current Dataset. The Extraction of features has been performed using the VGG16 and 

Resnet50 prebuilt model. The model can learn new patterns from the new unseen medical 

dataset because the pre-trained weights were loaded initially and the network layers were kept 

trainable. Redefining the FC layer allowed for fine-tuning, and several runs were used to adjust 

the hyperparameters for the best accuracy on the training and validation datasets.  

The final accuracy on the test dataset was acquired after training was finished. The 

experimental result shows training accuracy, 93.84%, and validation accuracy as 94%. Fig. 8 

illustrates a graphical representation of the achieved accuracies for training and test datasets.  
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Figure. 8.    Training and Validation Accuracy and Loss  

Further, for more deeper analysis of the training model, confusion matrix and other evaluation 

parameters, such as F1 score, recall, precisions were also carefully obtained. This shows that 

model is correctly classifying each sample, shows in fig.9.  

 

 

 

A clear graphical depiction of the trade-off between true positive rate and false positive rate for 

multiclass classification tasks is receiver operating characteristics (RoC) analysis. The model's 

ability to differentiate between classes is also determined by the area under the curve (AUC).  

Figure. 9.    Representation of Classification Report and Test Accuracy 
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Figure. 10.   ROC Curve Representation 

The following Table 4 shows the comparative performance of the model in recent studies. In 

this comparison, only multiclass classification dataset have been considered. 

Table 4.    Comparative result of our proposed model with similar recent studies 

Article Reference Algorithm Dataset Outcome 

Ghani et al. (2021) Inception-V3 and VGG-

16 architectures 

Dataset with 1563 

pictures of different eye 

diseases divided into 25 

groups 

90.01% 

Nigudgi et al. (2023) CNN model Labeled conjunctivitis 

effected eye photos 

87% 

Soysa et al. (2020) Convolutional (CNN) 

and deep neural networks 

(DNN) 

Images including 

conjunctivitis, cataracts, 

and normal eye photos 

83.33% 
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Mukherjee et al. (2021) Convolutional neural 

networks (CNNs), 

EfficientNet 

Annotated photos of 

healthy and diseased eyes 

84% 

Purposed Model VGG-16 and ResNet-50 

hybrid model 

Dataset contain viral, 

bacterial, allergic and 

healthy eyes label image. 

Training 1200 

Validation 250 

Test 185 

93.44% 
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5.0. Conclusion 

In conclusion, conjunctivitis is chronic and extremely contagious eye disease that has severe 

implications on human being. Conventional diagnostic techniques are although helpful but 

highly depends on clinical expertise and availability of ophthalmologists, which may be 

constrained in some areas. This study illustrates the exciting new approaches towards diagnosis 

of conjunctivitis by the use of Artificial Intelligence advancement, especially in the area of 

deep learning. In this study, we propose a hybrid model for conjunctivitis eye disease diagnosis. 

In this study we have developed a image dataset for pink eye disease containing data of 1600 

images. We apply segmentation using Roboflow which provided advanced tools to identify 

important regions within the image. In our proposed system input images are fed into both 

VGG16 and ResNet50 in the hybrid model so that distinct but complementary features can be 

extracted simultaneously. The outputs of each model are then flattened and stacked together 

after the feature extraction process is complete. We also apply SoftMax classifier for multiclass 

classification. We test our system with different types of pink eye disease images that are 

visually observable. From the experimental results we see that VGG16 and ResNet50 

outperforms and shows better results than the other existing models. We also compare the 

results of hybrid model with some other existing methods for eye disease recognition. It is 

observed that our hybrid model achieves better accuracy than others. We get a recognition rate 

of our method of 93.44%. 
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