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Abstract: Strokes are a leading cause of mortality and disability worldwide. Early prediction and 

identification of individuals at risk for stroke can significantly improve outcomes and reduce the burden on 

healthcare systems. In recent years, advances in machine learning techniques have shown promise in 

predicting stroke risk using various medical imaging modalities. This study focuses on the development of a 

retinal-based stroke prediction model using a Fast Recurrent Convolutional Neural Network (FRCNN) 

algorithm. The proposed FRCNN model leverages the unique characteristics of retinal images, which can 

serve as a window into the overall health of the cardiovascular system. By analyzing retinal images, 

potential markers and patterns associated with stroke risk can be identified. The model architecture 

consists of multiple convolutional and pooling layers followed by fully connected layers for classification. 

The FRCNN is trained on a large dataset of labeled retinal images, with corresponding stroke outcome 

information. To evaluate the performance of the developed model, a comprehensive set of experiments is 

conducted. The dataset is divided into training, validation, and testing sets, ensuring proper assessment of 

the model's generalization capabilities.  

Results indicate that the retinal-based stroke prediction model using the FRCNN algorithm achieves high 

accuracy in identifying individuals at risk for stroke. The model demonstrates strong discrimination power, 

as evidenced by high AUC-ROC values. Moreover, it exhibits good sensitivity and specificity, indicating its 

potential as a reliable screening tool for stroke risk assessment. The study also explores the underlying 

features learned by the FRCNN model through visualization techniques, providing insights into the retinal 

characteristics associated with stroke risk. This knowledge can contribute to the development of targeted 

interventions and treatments for stroke prevention. 

 
Keywords: Retinal-based stroke prediction, FRCNN algorithm, Deep learning, Convolutional Neural 

Networks, Image analysis, Stroke risk assessment, Predictive modeling, Machine learning, Healthcare, 

Medical imaging, Feature extraction, Classification, Accuracy 

 

REFERENCES 

[1]. Wong TY, Klein R, Couper DJ, et al. Retinal microvascular abnormalities and incident stroke: The 

Atherosclerosis Risk in Communities Study. Lancet. 2001;358(9288):1134-1140. 

[2]. Patton N, Aslam TM, MacGillivray T, et al. Retinal image analysis: Concepts, applications and potential. 

Prog Retin Eye Res. 2006;25(1):99-127. 

[3]. Ikram MK, de Jong FJ, Vingerling JR, et al. Retinal vessel diameters and risk of stroke: The Rotterdam 

Study. Neurology. 2006;66(9):1339-1343. 

[4]. Cheung CY, Ong YT, Ikram MK, et al. Microvascular network alterations in the retina of patients with 

Alzheimer's disease. Alzheimers Dement. 2014;10(2):135-142. 

[5]. Doubal FN, Hokke PE, Wardlaw JM. Retinal microvascular abnormalities and stroke: A systematic review. J 

Neurol Neurosurg Psychiatry. 2009;80(2):158-165. 

[6]. Chen Q, Hu J, Liu T, et al. Automated screening system for retinal health using bi-dimensional empirical 

mode decomposition and integrated index. Biomed Eng Online. 2017;16(1):87. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

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

 Volume 3, Issue 11, May 2023 

Copyright to IJARSCT                 DOI: 10.48175/568            359 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[7]. Tang FY, Ng DS, Lam A, et al. Determinants of quantitative optical coherence tomography angiography 

metrics in patients with diabetes. Sci Rep. 2017;7(1):2575. 

[8]. Kim HJ, Kim YH, Seo JH, et al. Prediction of stroke risk using genetic polymorphism: A computational 

modeling approach. J Stroke. 2019;21(2):225-233. 

[9]. Shao Y, Zhu Y, He J, et al. Deep learning for automated retinal image analysis for stroke risk assessment. 

Neural Comput Appl. 2021;33(14):8445-8458. 

[10]. Lupascu CA, Tegolo D, Larrazabal AJ, et al. Retinal imaging-based prediction model for stroke risk 

assessment. Front Neurol. 2021;12:720038. 

 


