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Abstract: The detection of multiple human eye diseases is crucial for early diagnosis and treatment, 

preventing severe vision loss. Traditional diagnostic methods rely on expert ophthalmologists, which can 

be time-consuming and prone to human error. This project propose a deep learning-based approach for 

the automatic detection and classification of multiple eye diseases, including glaucoma, diabetic 

retinopathy, cataracts. A convolutional neural network (CNN) model is trained on a large dataset of 

retinal images to extract features and classify diseases with high accuracy. The model is optimized using 

data augmentation, transfer learning, and hyperparameter tuning to improve performance. This project 

highlights the potential of deep learning in aiding ophthalmologists with faster and more accurate 

diagnoses, ultimately improving patient outcomes 
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I. INTRODUCTION 

The detection of multiple human eye diseases using deep learning algorithms is an advanced approach that leverages 

artificial intelligence to diagnose various ocular conditions efficiently and accurately. Deep learning, a subset of 

machine learning, utilizes convolutional neural networks (CNNs) and other architectures to analyze retinal images, 

fundus photographs, scans for detecting diseases such as diabetic retinopathy, glaucoma, cataracts. These models are 

trained on large datasets of labeled eye images, learning intricate patterns and abnormalities that signify different 

diseases. The implementation of deep learning in ophthalmology has significantly improved early diagnosis, reducing 

human error and  enabling automated screening systems that assist ophthalmologists in providing timely and precise 

treatments. 

 

II. METHODOLOGY 

This methodology represents a system where an AI Model interacts with an Atmega 328 microcontroller, which in turn 

controls an LCD display and a buzzer while being powered by a regulated power supply. 

The system consists of the following key components:  

1. AI Model is an artificial intelligence module that processes inputs and sends signals to the Atmega 328 

microcontroller.  

2. Atmega 328 Microcontroller is the central processing unit of the system.  

3. LCD (Liquid Crystal Display) microcontroller sends data to the LCD for display purposes.  

4. Buzzer gives alert or notification mechanism. 

5. Regulated Power Supply provides a stable power source to the Atmega 328 microcontroller and connected 

components. 

The AI model processes data and sends a control signal to the microcontroller. The microcontroller processes this data 

and takes necessary actions such as displaying information on the LCD or activating the buzzer. The entire system is 

powered by a regulated power supply to ensure stable operation. 
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Fig 1: Block diagram of Multiple human eye disease detection. 

The operational procedure for detecting human eye disease involve:  

1. Capture or select an eye image on the PC.  

2. AI model on the PC analyzes the image and predicts the eye disease. 

3. The prediction result (e.g., "Glaucoma") is sent to the Arduino Uno via the UART converter (TTL to USB).  

4. Arduino Uno receives the result and processes the data.  

5. The LCD display shows the predicted disease name.  

6. If a disease is detected then the buzzer is activated to alert the user. 7. The system then waits for the next input. 

 
Fig 2: Flowchart for capturing image and detecting disease. 
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This flowchart illustrates the operation of an embedded system that interacts with an AI model to display results and 

trigger an alert. Here’s is a step by step procedure:  

• Start: This is the beginning of the process. 

• Initialize ATmega328, LCD, UART: The microcontroller (ATmega328) and its peripherals (LCD display and UART 

communication) are initialized.  

• Wait for Data from AI Model: The microcontroller waits to receive data sent by the AI model. 

•  Display Result on LCD: Once the data is received, the result is displayed on the LCD screen. 

• Specific Condition?: The system checks if the received data meets a predefined specific condition. 

• If Yes: Activate Buzzer 

• If No: The system loops back to waiting for new data from the AI model and continues monitoring. 

 

III. RESULTS 

The proposed system successfully detected multiple human eye diseases such as cataract, glaucoma, and diabetic 

retinopathy using a pre-trained AI model integrated with a microcontroller-based hardware setup. The AI model 

achieved an accuracy of approximately 92% during testing on a diverse dataset of eye images. Upon detection, the 

result was transmitted from the PC to the Arduino Uno via a TTL to USB converter. The Arduino accurately displayed 

the detected condition on the LCD screen and triggered the buzzer when an abnormal condition (e.g., cataract or 

glaucoma) was identified. The system demonstrated reliable real-time disease indication with minimal delay and high 

consistency across multiple test images, validating the effectiveness of the AI-assisted embedded approach for early eye 

disease detection.  

 
Fig 3: Outcome of the Project 

 

IV. CONCLUSIONS AND RECOMMENDATIONS 

Conclusion 

The proposed system for multiple human eye disease detection successfully combines AI-based image classification 

with Arduino-controlled alert mechanisms, offering a low-cost, efficient, and accessible solution for early screening and 

diagnosis of eye conditions. 

 

Recommendations 

To enhance the effectiveness and accuracy of multiple human eye disease detection systems, several key 

recommendations can be made. First, integrating a high-quality image acquisition module, such as a dedicated eye 

camera or a smartphone-compatible lens, can significantly improve the clarity and precision of input images used for 

diagnosis.  



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 10, June 2025 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-28838   217 

www.ijarsct.co.in   

 

 

ISSN: 2581-9429 Impact Factor: 7.67 

 
The AI model should be trained on a large, diverse, and well-annotated dataset that includes various eye diseases like 

cataracts, glaucoma, diabetic retinopathy, and age-related macular degeneration to ensure robustness and 

generalizability.  

Utilizing transfer learning with advanced CNN architectures (e.g., ResNet, MobileNet) can improve performance even 

with limited data.  

Real-time image processing and prediction can be further optimized by deploying the AI model on edge devices like 

Raspberry Pi or NVIDIA Jetson Nano, allowing for full offline functionality. For communication, shifting from basic 

TTL serial to Wi-Fi or Bluetooth modules can enable wireless alerts and remote monitoring.  

Lastly, adding a graphical touchscreen display instead of a basic LCD, along with voice or haptic feedback, can 

enhance usability, especially for visually impaired users or in clinical settings. 
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