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Design and implementation of a diabetic fundus image analysis

system based on a deep neural networks”
LIU Yunyou' \WANG Peng®,HU Chuan*
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A ffiliated Hospital (Southwest Hospital) of Army Medical University ,Chongqing 400038,China ]

[Abstract] Objective This study aimed to design and implement an automated diabetic fundus image a-
nalysis system based on deep neural networks to improve the efficiency of clinical screening. Methods The
system was built on a separated front-end and back-end architecture with microservices, and was integrated
with the Hospital Information System (HIS) to establish a closed-loop workflow covering data acquisition,
Al-based analysis,and assisted diagnosis. In the clinical workflow, technicians configured rules to screen pa-
tients, the system automatically generated fundus reports,and these reports were manually reviewed before
being provided to physicians for reference. A cascaded two-stage Al model was further developed: an image
quality assessment module first filtered out low-quality fundus images, and the core model then performed
grading and quantitative analysis of diabetic retinopathy. Results Validation on 3 134 clinical cases showed
that the system achieved an image quality classification accuracy of 98. 2% ,with a sensitivity of 96.5% and a
specificity of 97. 8% for diabetic retinopathy grading. The average report generation time was reduced to 3.2 s
per case. Conclusion The proposed system, built on a novel two-stage deep learning architecture, improves
both the accuracy and the efficiency of diabetic retinopathy screening and provides a reliable assisted diagnostic
tool for clinical use.
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