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Abstract 
1. Corneal ulcers present a formidable challenge to ocular health, necessitating swift and precise 
diagnosis for effective therapeutic intervention. This study pioneers an innovative approach to 
corneal ulcer diagnosis, harnessing the cutting-edge capabilities of deep learning. Through the 
integration of predictive analysis and Deep Convolutional Generative Adversarial Network 
(DCGAN) image classification, a novel diagnostic framework emerges and it is implemented in 
Python software. The methodology commences with the meticulous acquisition of a 
comprehensive dataset encompassing corneal ulcer images sourced from medical databases. 
Guided by this rich dataset, a meticulously tailored DCGAN architecture is meticulously crafted 
and trained on the designated dataset. This process yields synthetic corneal ulcer images, thereby 
amplifying dataset diversity and facilitating enhanced model training. Following this, a 
sophisticated deep Convolutional Neural Network (CNN) is engaged for image classification, 
strategically leveraging both authentic and synthetic images to optimize model performance. 
Evaluation of this pioneering methodology unveils compelling results in corneal ulcer diagnosis, 
characterized by exemplary accuracy of 99.12% which is 13.57% higher than AlexNet, VGG16 
and m-VGG. The interpretations of the model's predictions, meticulously validated in 
collaboration with esteemed medical professionals, underscore its pivotal role as a potent 
diagnostic instrument. In essence, this research epitomizes a monumental leap forward in corneal 
ulcer diagnosis, epitomizing the synergy between predictive analysis and deep learning 
methodologies. By seamlessly integrating advanced computational techniques with clinical 
expertise, this study not only expands the horizons of diagnostic precision but also underscores 
the transformative potential of interdisciplinary collaboration in healthcare innovation 

Keywords: Deep Convolutional Generative Adversarial Network ,Convolutional Neural Network 
(CNN), Image Classification, Corneal Ulcer, Deep Learning 
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2. 1.Introduction 

A key problem endangering the health of the eyes is corneal ulcers, which are particularly common 
in underdeveloped nations where 1.5 million instances on average occur each year[1]. The 
identification of a corneal ulcer is crucial and is carried out by qualified specialists. Unfortunately, 
there are not enough skilled ophthalmologists around the globe, particularly in underdeveloped 
areas, which makes it challenging to diagnose the condition early[2]. right study of the 
morphological framework that results from the medical condition is effective in selecting the right 
treatment techniques, even though early identification boosts treatment effectiveness. Making a 
precise differentiation between various ulcer kinds and stages is necessary to lower the chance of 
blindness or irreversible visual impairment[3]. Corneal blindness continues to be the fourth most 
prevalent cause of blindness worldwide, contributing to more than 5% of all blind people, despite 
improvements in our knowledge of how to manage corneal infections [4]. Corneal opacities may 
account for about 10% of cases of avoidable vision impairment in underdeveloped nations, where 
they disproportionately afflict people. For instance, almost 2 million individuals in India suffer 
from corneal ulcers each year. Misdiagnosis-related delays in or incorrect therapy are the main 
cause of treatment delays in these developing nations[5].  

The first step in solving this issue is to appropriately triage these patients by accurately diagnosing 
a corneal ulcer; however, this calls for a qualified eye care professional, who is frequently a scarce 
resource in these locations. For instance, India has an estimated 1.3 billion people living there, but 
only 25,000 ophthalmologists [6]. At 1:52 000, this ratio is far lower than the usual public health 
norms. It may be more difficult and less natural to distinguish between healed scars and current 
corneal ulcers without the assistance of skilled eye care professionals[7]. The key to a correct 
diagnosis is a sophisticated kind of pattern recognition that identifies important characteristics that 
distinguish ulcers from scars[8]. When diagnosing a condition, for instance, ophthalmologists 
search for important characteristics including hypopyon, conjunctival injection, and corneal 
infiltrate[9]. Numerous new technologies, especially in recognising patterns and image 
classification, have been made possible by recent developments in the domains of machine 
learning as well as computer vision. Specifically, deep learning, a kind of machine learning which 
makes use of huge neural networks, has been used in several medical image classification 
applications in recent years[10].  

Several crucial phases are involved in the methodology that uses a Deep Convolutional Generative 
Adversarial Network to identify corneal ulcers[11]. First, the DC-GAN architecture is built, which 
usually consists of a discriminator network and a generator[12]. The discriminator discerns 
between created and actual corneal ulcer images, while the generator creates synthetic images 
using random noise inputs. In an adversarial training process, both networks are taught 
concurrently, with the discriminator trying to correctly distinguish between genuine and false 
images and the generator trying to create realistic images that mislead it. While the discriminator 
sharpens its capacity to distinguish between created and actual images, the generator gains the 
ability to produce corneal ulcer images that are more and more lifelike.  
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Using gradient descent optimisation methods like Adam or RMSprop, the training procedure 
iteratively updates the setting parameters of both networks to minimise the adversarial loss 
function. Performance is maximised by adjusting hyperparameters like as learning rate, batch size, 
and network structure.  After being trained, the DC-GAN modelling can produce artificial corneal 
ulcer images with lifelike characteristics, which helps with data augmentation for deep learning 
model training or producing more samples for examination. The DC-GAN model is evaluated by 
evaluating the generated images' quality, comparing them to real images, and making sure the 
generated samples are diverse and consistent. Furthermore, validation tests are used to assess the 
usefulness of synthetic images in improving the accuracy of corneal ulcer diagnosis in downstream 
tasks, including classification or segmentation. To identify corneal ulcers using a DC-GAN, a 
generative model must be trained to generate realistic ulcer images. These images may be used to 
enhance datasets and boost the effectiveness of later diagnostic models. The following are the 
main contributions of the suggested study: 

1. The study introduces the SUStech-SYSU dataset, comprising 712 corneal ulcer images 
meticulously categorized based on ulcer type, pattern, and severity level. This dataset provides 
a comprehensive resource for training and evaluating deep learning models for corneal ulcer 
diagnosis. 

2. The study employs a state-of-the-art Deep Convolutional Generative Adversarial Network 
(DC-GAN) architecture for corneal ulcer identification. This innovative approach leverages the 
power of generative adversarial networks to generate realistic corneal ulcer images, aiding in 
data augmentation and enhancing the training process. 

3. Comparative analysis against existing methods, including Alex-Net, VGG-16 Modified, and 
M-VGG, demonstrates the superior performance of the proposed DC-GAN model. With an 
accuracy of 99.12% and exceptional precision, recall, and F1-score metrics, the DC-GAN 
outperforms previous methods significantly, showcasing its effectiveness in corneal ulcer 
diagnosis. 

4. The DC-GAN model exhibits robustness and generalization capabilities, as evidenced by 
consistent accuracy gains on both training and testing datasets. The model's ability to accurately 
classify corneal ulcers based on diverse characteristics demonstrates its potential for real-world 
clinical applications. 

The structure of the study is organized as follows, section 1 describes the introduction , section 2 
presents the existing literature for research study, section 3 presents the methodology of the 
proposed method, section 4 presents the Results and discussion, section 5 presents the conclusion 
Results and discussion, section 5 presents the conclusion. 

2. Related Works 

This work focuses on using CGANs, a DL approach, to overcome the difficulties involved in 
automatic cornea disease identification [13]. The technique seeks for better clinical decision-
making, enhance data sets, and increase the accuracy of CNN utilized for medical image detection 
through the synthesis of healthcare images. With the use of sampling approaches, this research 
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explores the effect of dataset balancing on the accuracy of classifiers using a dataset consisting of 
3448 corneal images taken with a Pentacam device. By comparing CNNs training on balanced 
and unbalanced datasets, diagnosis accuracy, precision, and F1-score measures are assessed. 
Professional assessment of the produced images also emphasizes how useful they are for clinical 
diagnosis and intensity categorization, showing how synthesized images have the potential to 
improve diagnostic capacities and close the disparities among patient groups with and without 
health issues.  

In order to more effectively separate ulcers of the cornea in fluorescein-stained slit-lamp images, 
this work presents a unique method called the Semi-MsST-GAN[14]. It addresses issues including 
a variety of ulcer forms, hazy borders, and a lack of labelled data. Through the use of  MsSTNet as 
the power source, the algorithm is able to collect semantic characteristics across high and low 
levels, which improves the accuracy of segment. Moreover, a semi-supervised methodology is 
utilized to capitalize on unlabeled data, hence alleviating the limited availability of labelled 
images. The suggested process's more effective segmentation efficacy and effectiveness over 
current approaches is demonstrated by validation on the SUSTech-SYSU a database, highlighting 
its capacity to advance the identification and care of corneal ulcers.  

If left untreated, corneal ulcers, a common eye condition brought on by several diseases, may 
result in a loss of vision [15]. In this research, two automatic systems a DL method and an image 
processing methodology utilizing the Hough transform for localizing corneal ulcer locations using 
slit-lamp images are presented. Both approaches yield excellent accuracy; however, the 
DL strategy outperforms the classical techniques, with 99.3% dice consistency and 98.9% 
accuracy. Although the image processing method is more straightforward, the DL performs better 
and needs a higher amount of training data. By assisting doctors in evaluating corneal ulcers, these 
technologies improve the effectiveness of therapy and promote improvements in medical 
identification and care.  

Worldwide, particularly in impoverished nations, bacterial keratitis is an important cause of visual 
illness, causing blindness. In order to preserve corneal stability and restore the greatest possible 
ultimate clarity of vision, prompt and appropriate treatment is required[16]. While physicians 
typically opt to use empirically broad-spectrum antimicrobial treatment, which is generally 
beneficial, in certain circumstances they must determine the causal agent in order to determine the 
proper therapy. The primary research carried out in laboratories utilized to locate the 
microorganisms found in transmittable keratitis, their signals, benefits, and drawbacks, together 
with the findings according to by subsequent research concerning various tests for diagnosis, were 
the subject of a thorough search of published papers distributed prior to December 2020. Though 
other more recent methods like PCR, NGS, and in IVCM have become more and more popular in 
recent decades, the separation of the microbes in traditions and the inspection of smears are still 
thought to be the most reliable methods for being diagnosed. Though technology advancements 
indicate that these innovative procedures will eventually have improved efficacy and accessibility 
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and might replace conventional methods such as biopsy and slides as the emerging highest 
standard, they have shown to be useful additives in the diagnostic process thus far.  

3. Proposed DCGAN for Ulcer Diagnosis 

In this study, data collection involved sourcing a comprehensive dataset of corneal ulcer images 
from Kaggle, enabling a diverse representation of the condition's manifestations. Leveraging the 
acquired dataset, a DCGAN was employed for image generation, enhancing dataset diversity 
through the synthesis of realistic corneal ulcer images. Subsequently, a Deep CNN was deployed 
for classification, unveiling intricate patterns within corneal ulcer images for diagnostic purposes. 
Performance evaluation of the proposed methodology showcased promising results, highlighting 
its effectiveness in accurate corneal ulcer diagnosis and underlining its potential as a valuable 
clinical tool for ocular health practitioners. It is depicted in Figure 1. 

 

Figure 1:Proposed Methodology 

3.1 Data Collection 

The corneal image dataset utilized in this study was sourced from Kaggle, a renowned platform 
hosting a diverse array of datasets spanning various domains. Leveraging the wealth of resources 
available on Kaggle, a meticulous curation process was undertaken to select a comprehensive 
collection of corneal ulcer images. This dataset encompasses a spectrum of corneal ulcer 
presentations, capturing diverse pathological manifestations and stages of the condition. The 
Kaggle researchers and practitioners alike, facilitating the development and validation of 
advanced diagnostic methodologies aimed at enhancing our understanding and management of 
corneal ulcer disease [17]. 

3.2 Utilizing Deep Convolutional GAN for Image Generation 
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Utilizing Deep DCGAN for image generation in this study represents a pioneering approach to 
address the scarcity of diverse corneal ulcer images for training diagnostic models. By harnessing 
the adversarial learning framework of GANs This process not only augments the dataset but also 
enhances its diversity, capturing a wide range of corneal ulcer presentations and facilitating robust 
model training. The generated images exhibit intricate features and variations characteristic of 
corneal ulcers, providing valuable supplementary data for training deep learning algorithms. 
Through the synthesis of realistic corneal ulcer images, DCGAN offers a promising solution to 
overcome the limitations of traditional data collection methods, ultimately enhancing the accuracy 
and generalizability of diagnostic models for corneal ulcer detection and classification. 

GANs are a revolutionary class of deep learning models composed of two neural networks: the 
generator and the discriminator, working in tandem to generate realistic images. The generator 
network takes random noise as input and transforms it into synthetic images, attempting to create 
samples that are indistinguishable from real data. Concurrently, the discriminator network 
evaluates these generated images along with real ones, discerning between real and fake samples. 
Through adversarial training, the generator learns to produce increasingly realistic images by 
continuously fooling the discriminator, while the discriminator becomes adept at distinguishing 
between real and fake images. This competitive interplay between the two networks drives the 
iterative refinement of the generator's output, gradually improving the quality of generated images. 
The GAN architecture is depicted in Figure 2. 

 

Figure 2:GAN Architecture 

During training, the generator strives to minimize the difference between its generated images and 
real data, while the discriminator aims to maximize this difference. This adversarial objective 
results in a dynamic equilibrium where the generator generates increasingly realistic images, while 
the discriminator becomes more discerning. As training progresses, the generator learns to capture 
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intricate features and patterns inherent in the dataset, producing synthetic images that closely 
resemble real samples. Additionally, GANs have the ability to capture the underlying data 
distribution and generate novel samples that exhibit variations not present in the original dataset, 
thereby expanding the dataset's diversity and enhancing its utility for downstream tasks such as 
image classification or segmentation. Equation for GAN is given in (1). 

𝑚𝑖𝑛ீ𝑚𝑎𝑥𝑉(𝐷, 𝐺) = 𝐹௫∼ೌೌ(௫)[𝑙𝑜𝑔𝐷(𝑥 ∣ 𝑐)] + 𝐹௭∼(௭)[𝑙𝑜𝑔(1 − 𝐷(𝐺(𝑧 ∣ 𝑐)))] (1) 

Despite their remarkable capabilities, GANs are prone to challenges such as mode collapse, where 
the generator produces limited variations of images, and instability during training. Addressing 
these challenges often requires careful architectural design, regularization techniques, and 
hyperparameter tuning. Nonetheless, GANs have demonstrated remarkable success across various 
domains, including computer vision, natural language processing, and drug discovery, showcasing 
their potential to revolutionize numerous fields through the generation of realistic and diverse 
data. 

3.3 Deep CNN for Classification: Unveiling Corneal Ulcer Patterns 

The Deep CNN approach is employed for the classification of corneal ulcer images into normal 
and abnormal categories, thereby unveiling distinct patterns indicative of corneal ulceration. 
Leveraging the power of deep learning, the CNN architecture is trained on a comprehensive 
dataset comprising diverse corneal images sourced from medical databases. By learning intricate 
features and patterns inherent to corneal ulcers, the CNN model demonstrates remarkable efficacy 
in distinguishing between normal corneas and those afflicted with ulcers. This classification 
methodology not only aids in the accurate diagnosis of corneal ulcers but also provides valuable 
insights into the underlying pathological processes, facilitating timely intervention and improving 
patient outcomes in ophthalmic care. 

Three layers make up the generator: the whole connecting layer, the incorporated method called 
"conv2D+BN+ReLU," and tanh, that turns on the last convolution level. There are several levels 
in CNN, and every level has a specific function. An image with 256 by 256, a max-pooling layer 
is utilized to reduce the quantity of data. While pooling layers use 2x2 filters, each convolutional 
layer uses 3x3 filters. The use of a non-linearity layer enhances CNN's fitting performance. 
Additionally, each convolutional layer is preceded by a batch normalization to achieve the best-
optimized results and accelerate the convergence of the whole system. In completely connected 
layers, 64 cells are employed. The output-generating layer makes use of the softmax classifier. 

Three layers make up the generator: the whole connecting layer, the incorporated method called 
"conv2D+BN+ReLU," and tanh, that turns on the last convolution level. This layer is an extremely 
important component of the CNN method, and it is also wherein the word CNN originated Focuses 
on low-level information, whereas succeeding convolutional layers are utilized to identify 
complex traits. The convolutional layer computation is given by equation (2). 
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𝐸 =∑ 𝐸 ⊗ 𝐾, + 𝑐  (2) 

It is achieved by using activating techniques such as ELU, leaky ReLU, Sigmoid function ReLU, 
etc. The ReLU approach is especially well-liked as it is simple to implement and takes little 
calculation. This is the way it is expressed (3), where x is the input parameter. 

ReLU (y) = ൜
𝑦, 𝑖𝑓 𝑦 > 0,

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 (3) 

The suggested model implemented the sequential normalization layer after each convolution layer. 
This element is utilized to get the best possible results. It is also employed to speed up convergence 
of networks and train data properly. 

There are still many features despite the fact that the convolutional layer is eliminated. If the 
training stage is implemented directly, it will be challenging and prone to exaggeration. To solve 
this problem, the layer in concern employs downsampling to minimize the image and lower the 
values of the parameters. A range of subsampling methods, including maxpooling and median 
pooling, are used in the study. Since maxpooling is a fairly simple and effective approach, it is 
employed in the proposed framework to minimize the overall amount of mapping feature 
variables. 

4. Results and Discussion 

In this study, the research present a comprehensive dataset, termed SUStech-SYSU, for advancing 
corneal ulcer diagnosis through predictive analysis utilizing deep convolutional generative 
adversarial networks. The dataset comprises 712 corneal ulcer images meticulously categorized 
based on ulcer type, pattern, and severity level, adhering to a specific Type-and-Grading 
classification standard. The experimental setup utilized an Intel Core i7-7700HQ processor, an 
NVIDIA GeForce GTX 1060 GPU with 6 GB of GDDR5 memory, and a 512 GB SSD storage, 
with Keras and TensorFlow serving as the backend framework. OpenCV and Python were 
employed for outcomes and output execution of all models. The SUStech-SYSU dataset serves as 
a foundational resource for advancing corneal ulcer diagnosis. Comprising 712 images, it provides 
a diverse range of corneal ulcer types, patterns, and severity levels, essential for training and 
evaluating deep learning models. The dataset is categorized into five distinct ulcer patterns and 
five severity grades, facilitating detailed analysis and classification. The images in the dataset are 
meticulously annotated, enabling precise identification of different corneal ulcer characteristics.  
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Figure 3: Different Forms of Corneal Ulcers 

 

Figure 4: Type 0 to Type 4 of Corneal Ulcers 
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Figure 5: Grade 0 to Grade 4 of Corneal Ulcers 

Figure 3 visually highlights the various categories of corneal ulcers, showcasing point-like, flaky, 
and combined patterns. The upper row illustrates ulcers with a point-like appearance; the middle 
row depicts a blend of point-like and flaky ulcers, while the lower row presents predominantly 
flaky patterns. Figure 4 further elucidates the different types of corneal ulcers, providing insights 
into their diverse visual representations. Additionally, Figure 5 offers a detailed visualization of 
the different grades of corneal ulcers, aiding in understanding severity levels. 

4.1 Performance Evaluation 

Four assessment measures were used in the experiment to evaluate the models: accuracy, F1-score, 
precision, and recall. These particular parameters are specified as follows: 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
்ା்ே

்ା்ேାிାிே
  (4) 

𝑅𝑒𝑐𝑎𝑙𝑙 =
்

்ାிே
  (5) 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
்

்ାி
  (6) 

𝐹1𝑠𝑐𝑜𝑟𝑒 =
ଶ∗ோ∗௦

ோା
  (7) 

 

 

Figure 6: Training and Testing Accuracy 
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Figure 6 illustrates the training and testing accuracy of the deep convolutional generative 
adversarial network (GAN) model employed for corneal ulcer identification. The x-axis represents 
the epochs of training, while the y-axis indicates the accuracy percentage. Throughout the training 
process, the model demonstrates a steady increase in accuracy on both the training and testing 
datasets. Initially, the accuracy on the training set shows rapid improvement, indicating effective 
learning and adaptation to the dataset's features. Concurrently, the accuracy on the testing set also 
shows notable progress, suggesting the model's ability to generalize well to unseen data. As 
training progresses, the model continues to refine its representations, leading to further accuracy 
gains on both datasets. However, the rate of improvement gradually stabilizes, indicating that the 
model approaches its optimal performance. Despite this, the accuracy on the testing set 
consistently tracks closely with the training accuracy, affirming the model's robustness and 
generalization capabilities. 

 

Figure 7: Training and Testing Loss 

Figure 7 illustrates the training and testing loss trends for the Corneal Ulcer identification process 
using Deep Convolutional GAN Image Classification. In the initial epochs, both training and 
testing losses exhibit relatively high values as the model begins its training process with random 
weights. As training progresses, the loss values gradually decrease, indicating that the model is 
learning to accurately classify corneal ulcers based on their types, patterns, and severity levels. 
During the training phase, the training loss decreases steadily, indicating that the model is 
effectively minimizing errors on the training dataset. This reduction reflects the model's increasing 
ability to capture the underlying patterns and features within the corneal ulcer images. 
Simultaneously, the testing loss, which measures the model's performance on unseen data, also 
decreases initially. However, it may fluctuate or plateau as training continues. These fluctuations 
can occur due to factors such as overfitting or underfitting, where the model may either memorize 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 10 20 30 40 50

lo
ss

Epoch

Train-Test Loss

Train

Test



Tec Empresarial | Costa Rica, v. 19 | n. 1 | p.2001-2016| 2024 

2012 

 

 

ADVANCING CORNEAL ULCER DIAGNOSIS: LEVERAGING PREDICTIVE ANALYSIS THROUGH DEEP CONVOLUTIONAL GAN IMAGE 
CLASSIFICATION  

the training data excessively or fail to capture its underlying patterns adequately. Ideally, the 
training and testing loss curves should converge. 

 

Figure 8: ROC-AUC Graph 

In Figure 8, a perfect classifier would achieve a True Positive Rate of 1 and a False Positive Rate 
of 0, resulting in a point at the top-left corner of the ROC curve. This indicates that the model 
correctly identifies all positive instances while making no false positive predictions. The diagonal 
line from the bottom-left corner to the top-right corner represents random guessing, where the 
True Positive Rate is equal to the False Positive Rate. Models lying close to this line are considered 
to have no discriminatory power and perform as good as random chance. A classifier's 
performance is evaluated based on its proximity to the top-left corner of the ROC curve. The area 
under the ROC curve provides a single scalar value representing the model's overall performance. 
A higher AUC value indicates better discrimination ability, with a perfect classifier achieving an 
AUC of 1.  

Table 1: Comparison of Performance Metrics with Existing Method 

Methods Accuracy 
(%) 

Precision 
(%) 

Recall 
(%) 

F1-score (%) 

Alex-Net [6] 86.11 82.13 69.41 69.03 

VGG-16 [6] 86.81 57.87 66.67 61.60 

M-VGG [6] 88.89 92.27 71.93 71.39 
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Proposed DC-
GAN 

99.12 98.62 98.37 98.56 

 

Table 1 presents a comprehensive performance comparison between existing methods and the 
proposed Deep Convolutional Generative Adversarial Network for corneal ulcer identification. 
Existing methods include Alex-Net, VGG-16 Modified, and M-VGG, each evaluated based on 
accuracy, precision, recall, and F1-score metrics. The Alex-Net model achieves an accuracy of 
86.11%, .VGG-16 Modified exhibits slightly improved accuracy at 86.81% but lower metrics, 
indicating potential limitations. M-VGG demonstrates further enhancement with an accuracy of 
88.89% and notably higher precision at 92.27%, albeit with a slightly lower recall and F1-score. 
However, the proposed DC-GAN outperforms all previous methods significantly, achieving an 
impressive accuracy of 99.12% along with exceptional precision, recall, and F1-score values of 
98.62%, 98.37%, and 98.56%, respectively.  

 

Figure 9: Performance Comparison 

The results in Figure 9 underscore the superior performance of the DC-GAN model in corneal 
ulcer identification, highlighting its potential for advancing diagnostic accuracy in ophthalmology. 

4.2 Discussion 

The results of this study underscore the substantial advancements achieved in corneal ulcer 
diagnosis through the proposed Deep Convolutional Generative Adversarial Network (DC-GAN) 
model. The utilization of the SUStech-SYSU dataset, meticulously categorized based on ulcer 
type, pattern, and severity level, provided a robust foundation for training and evaluating deep 
learning models. Comparative analysis against existing methods such as Alex-Net, VGG-16 
Modified, and M-VGG revealed the superior performance of the DC-GAN, showcasing 
remarkable accuracy, precision, recall, and F1-score metrics. Specifically, the DC-GAN exhibited 
an exceptional accuracy of 99.12%, outperforming all previous methods substantially [6]. The 
ROC-AUC analysis further validated the model's discriminatory power and robustness, affirming 
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its potential for accurate corneal ulcer identification. These results not only demonstrate the 
efficacy of deep learning approaches in medical image analysis but also highlight the 
transformative impact of the DC-GAN model in enhancing diagnostic accuracy in ophthalmology. 
Through its superior performance, the DC-GAN model presents a promising avenue for 
revolutionizing corneal ulcer diagnosis, potentially leading to more effective treatment strategies 
and improved patient outcomes. 

5. Conclusion and Future Work 

The study presents a significant advancement in corneal ulcer diagnosis through the development 
and evaluation of a Deep Convolutional Generative Adversarial Network (DC-GAN) model. 
Leveraging the comprehensive SUStech-SYSU dataset, meticulously annotated and categorized 
based on ulcer type, pattern, and severity level, the DC-GAN model demonstrates exceptional 
performance.  The robustness and discriminatory power of the DC-GAN model, as evidenced by 
ROC-AUC analysis, underscore its potential for revolutionizing corneal ulcer diagnosis, leading 
to more effective treatment strategies and improved patient outcomes. These findings highlight 
the promising role of deep learning approaches in medical image analysis, particularly in 
ophthalmology, and emphasize the transformative impact of advanced computational techniques 
in enhancing diagnostic accuracy. 

For future work, several avenues for further exploration and refinement exist. Firstly, expanding 
the dataset with a larger and more diverse collection of corneal ulcer images could enhance the 
model's generalization capabilities and address potential biases. Additionally, investigating 
ensemble learning techniques, combining multiple deep learning models or incorporating domain-
specific knowledge, could further improve the model's performance. Furthermore, conducting 
prospective clinical studies to validate the model's efficacy in real-world clinical settings would 
be crucial for its translation into clinical practice. Moreover, exploring interpretability techniques 
contributing to classification could enhance clinicians' trust and understanding of the model's 
outputs. Lastly, extending the application of deep learning models to other ocular diseases and 
medical imaging modalities could broaden the scope of computational approaches in 
ophthalmology and facilitate comprehensive eye health management. Overall, the ongoing 
refinement and validation of deep learning models hold immense potential for advancing 
diagnostic accuracy and improving patient care in ophthalmology and beyond. 
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