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Abstract Because glaucoma progresses slowly, patients are generally asymptomatic and do not consult doctors until the 
disease gets to advanced stages. For preventing or slowing down the progression, early detection and appropriate treatment are 
important. The purpose of this study is to automatically detect retinal nerve fiber layer defects (NFLDs), which are one of the 
earliest signs of glaucoma, on retinal fundus images for early detection and reduction of physicians’ workload. In this study, we 
attempted to improve the initial detection rate by combining multiple detection methods and to reduce the number of false 
positives (FPs) on the basis of the vessel likelihood of the candidates. Inclusion of these processes succeeded in increasing the 
initial detection rate by about 16% and reducing the FPs by 68% at the sensitivity of 80%. The result indicates the potential 
usefulness of the proposed method for early detection of glaucoma.
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