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Fig. 1 Color fundus retinal image containing EXs
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Fig. 2 Green channel of the original image

Fig. 3 Red channel of the original image
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Fig. 4 Segmentation result of optic disc
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(a) Local variance of each pixel

(d) Difference between f, and reconstruction result
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(b) Condidate regions

(e) Detection result

Fig. 5 The detection of EXs

(c) Marker of reconstruction by dilation

(f) Detail of detection result
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Fig. 6 Detection result of 10 images containing lesions
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(a) Image 2
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(b) Detection result of image 2

(c) Detail of detection result of image 2

Fig.7 Detection result of image 2
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Fig. 8 Influence of detection result of ¢, when 1, =16
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Fig. 9 Influence of ¢, on detection result when ¢, =6
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Method of Fast and Automated Detection of Diabetic Retinopathy Based
on Mathematical Morphology

GAO Wei-wei, SHEN Jian-xin, WANG Yu-liang
College of Mechanical &. Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract The technology of automated detection of diabetic retinopathy (DR) on fundus retinal images can not only make mass
screening possible, but also offer a powerful adjunct for early diagnosis, treatment of diabetic retinopathy, and scientific research
on human vision. For this purpose, an algorithm based on mathematical morphology for automated detection of diabetic retinopa-
thy was proposed. Firstly, the optic disc was segmented by mathematical morphology and threshold in order to find candidate re-
gions possibly containing lesions. Secondly, some methods such as morphological reconstruction were applied to find the exact
contours of lesions. Finally, the true lesions were found out exactly. Experimental results showed that the algorithm was fast

and effective in detecting diabetic retinopathy of fundus retinal images.
Keywords Fundus retinal images; Diabetic retinopathy; Mathematical morphology; Spectralsignature; Automated detection
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