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[ Abstract] Glaucoma is the leading cause of irreversible blindness, but its early symptoms are not obvious and are
easily overlooked, so early screening for glaucoma is particularly important. The cup to disc ratio is an important indicator
for clinical glaucoma screening, and accurate segmentation of the optic cup and disc is the key to calculating the cup to
disc ratio. In this paper, a full convolutional neural network with residual multi-scale convolution module was proposed
for the optic cup and disc segmentation. First, the fundus image was contrast enhanced and polar transformation was
introduced. Subsequently, W-Net was used as the backbone network, which replaced the standard convolution unit with
the residual multi-scale full convolution module, the input port was added to the image pyramid to construct the multi-
scale input, and the side output layer was used as the early classifier to generate the local prediction output. Finally, a new
multi-tag loss function was proposed to guide network segmentation. The mean intersection over union of the optic cup
and disc segmentation in the REFUGE dataset was 0.904 0 and 0.955 3 respectively, and the overlapping error was 0.178 0
and 0.066 5 respectively. The results show that this method not only realizes the joint segmentation of cup and disc, but
also improves the segmentation accuracy effectively, which could be helpful for the promotion of large-scale early
glaucoma screening.
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Fig.1 Fundus images taken by different fundus cameras
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Fig.2 The preprocessing process of fundus image and annotated image
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loss function
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Fig.4 Structure of residual multi-scale convolution module
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Tab.1 Comparison of performance evaluation indicators of the six types of networks for joint segmentation of cup and disc

ke AR

P 2%

OE ACC MA MIoU FWIoU OE ACC MA MIoU FWIoU
U-Net™ 0.0877 0.977 2 09716 0.940 9 0.956 9 0.236 4 0.9828 0.909 8 0.8726 0.966 9
M-Net?! 0.0819 0.9811 0.974 5 0.942 8 0.960 2 0.1959 0.985 4 0.938 4 0.8970 0.973 2
U-Net-Mcon 0.078 1 0.979 3 09713 0.947 1 0.960 7 0.217 5 0.9840 0.926 8 0.8827 0.969 7
M-Net-Mcon 0.077 2 0.979 8 0.9752 0.948 1 0.961 0 0.192 2 0.985 8 0.938 7 0.898 1 0.973 5
W-Net 0.080 5 0.9819 0.974 8 0.945 8 0.960 8 0.190 7 0.986 1 0.940 2 0.8993 0.973 8
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Fig.5 The accuracy and loss function values of the training set and the validation set varing with the cycle iteration during the network

training process
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