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Abstract

Diabetic Retinopathy is one of the most common ocular
complications of diabetes and a leading cause of blindness among
adults. Early detection of this disease poses a significant challenge
in medical image processing due to the minute size of early-stage
lesions, such as microaneurysms, and their visual similarity to
healthy retinal tissue. Conventional deep learning methods often
face limitations in balancing the extraction of fine-grained textural
details with the comprehension of global semantic information. In
this paper, we propose a Hierarchical Convolutional Neural
Network with a Dual Attention Mechanism for the detection and
grading of Diabetic Retinopathy. The proposed architecture utilizes
a pre-trained ResNet-50 backbone for feature extraction and
manages information flow through two distinct pathways. The first
pathway focuses on extracting local details by integrating mid-level
features, while the second pathway processes deep semantic
features. To enhance feature discriminability, both pathways are
equipped with a Hierarchical Spatial and Channel Attention Module
that adaptively highlights lesion-related regions and suppresses
background noise. Furthermore, to address the class imbalance
problem, a hybrid loss function combining Cross-Entropy and Focal
Loss is employed. Evaluation on the standard APTOS 2019 dataset
demonstrates that the proposed method achieves an accuracy of
%97.23 in binary classification (Healthy vs. DR) and %83.06 in
multi-class severity grading (5-class). Experimental results and
ablation studies confirm the efficacy of the dual-branch architecture
and attention modules compared to recent state-of-the-art methods.
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