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Pocket Diagnosis: Ex-YOLO-Driven Real-Time 
Ophthalmic diagnosis with Smartphone 

Applications

Problem :
Accurate early detection of retinal diseases from OCT scans remains challenging due to 
dependence on expert ophthalmologists, high computational requirements, and limited 
accessibility in resource-constrained regions.
Motivation:
• To enable rapid and accurate early screening of retinal diseases for timely 

treatment and prevention of vision loss. 
• To develop a lightweight and accessible AI-based diagnostic system that reduces 

dependence on expensive clinical infrastructure and expert ophthalmologists. 
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Objectives

• Develop lightweight retinal 
disease detection framework 

• Use Edge-AI optimized 
architecture

•  Compare multiple YOLO versions 
• Improve performance using SE 

attention 
• Deploy on Android smartphone
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Dataset(Kermany OCT)

• 998 original 

images 

• Augmented to 

2,934 images

•  Augmentation: 

rotation, flipping, 

intensity variation
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• Dataset Preparation & Preprocessing: resizing, annotation, 

normalization, and augmentation

• Model Benchmarking & Selection: Evaluated multiple YOLO 

architectures (YOLOv8–YOLOv12) based on accuracy, recall, 

mAP, and computational efficiency, selecting YOLOv8n as 

the optimal baseline. 

• Proposed Ex-YOLO Development: Enhanced YOLOv8n by 

integrating Squeeze-and-Excitation (SE) attention blocks to 

improve retinal feature extraction while maintaining 

lightweight computation. 

• Evaluation & Mobile Deployment:

Methodology
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The Best Baseline Model
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Model Architecture and Modification
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Model Architecture and Modification
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Results
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Results

Fig. 5. Confusion matrix for the Ex-YOLO backbone on 
test dataset

• The proposed Ex-YOLO model 
achieved strong detection 
performance while maintaining 
very low inference latency, 
which is essential for real-time 
deployment.

15



Real-World Deployment: Edge AI in Action

•Converted to 
TensorFlow Lite 
•Float32 & Float16 
versions 
•Developed using 
Android Studio & 
Kotlin 
•Tested on Motorola 
G34 
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Results
Detected Sample Output Images

•Precision: 0.742 
•Recall: 0.700 
•mAP50: 0.745 
•Inference time: 
2.6 ms 
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Conclusions
•Lightweight and efficient Ex-YOLO 
proposed

• Improved feature attention using SE 
blocks

•High accuracy with low computational 
cost 

•Suitable for Edge-AI healthcare 
applications
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