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Abstract : Diabetic retinopathy (DR) is a condition often associated with diabetes, resulting from elevated blood glucose

levels that cause re�nal damage.  DR grading is complicated because it requires recognizing interclass
varia�on, handling skewed data distribu�ons, and detec�ng microaneurysms. Convolu�onal neural networks
(C NN) o#en encounter challenges in iden�fying and detec�ng minor lesions due to their channel-specific
nature and lack of spa�al awareness, complica�ng the grading process. The thesis work proposes several
ways to address the challenges men�oned above. The techniques include i) A mul�-resolu�on convolu�onal
a(en�on network (MuR-C AN), which employs varying dila�on rates to facilitate the extrac�on of mul�-scale
features with an increased field of view. ii) A synergis�c channel-spa�al and self-a(en�on technique is
introduced to capture long-range dependencies and reduce trainable parameters. iii) A dual-feature co-
a(en�ve fusion network (DFC AFNet) network is proposed to capture, the correla�on between the features of
two complementary networks. iv) To overcome the limita�on of spa�al confinement of conven�onal C NN, a
densely connected cascaded dense block with a two-fold cross-feature enhancement module is proposed to
emphasize the cross-channel and cross-spa�al informa�on present in the feature maps. v) To overcome the
spa�al-agnos�c and channel-specific nature of conven�onal C NNs, a dynamic weighted adap�ve kernel
convolu�on (DWAKC) is proposed. The proposed methodologies are assessed using three publicly available
datasets: DDR, EyePACS, and APTOS-2019.
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