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Abstract

Diabetes is one of the most common disease in Hungary and also in the world now. The estimated number of patients has increased rapidly over the past decade. Surveys show that one of the most common cause of loss of vision is diabetes due to the complications. Detecting the disease at early stage with the appropriate treatment prevents the evolution of serious eye complications. This is based on the continuous screening of potentially vulnerable population. In behalf of it more screening programs have already been organized in the world. The effective solution of the problem would be an automatic screening system, which can take over the work fully from the graders (pre-filtering specialists). We work on developing such a system within the confines of the project "DRSCREEN - Developing a computer based image processing system for diabetic retinopathy screening". 
The main task of the screening system is to classify the incoming fundus images automatically by the detected lesions typical of diabetic retinopathy, and to report on the diagnosis. An important element of the screening system with respect to image processing is to define the following anatomical formulas of the retina: optic disk, macula (whose center is the fovea), whole vascular system, temporal arcade. 
In this paper we deal with detecting the location of fovea and optic disk. The fovea is the center of vision, the lesions appeared here are the most critical since the failing of sight and blindness are caused most commonly by them. Accordingly, knowledge of the exact location is required in the related clinical decision-making protocol. Several techniques are known for detecting the location of fovea and optic disk. These algorithms from the literature, however, are not precise enough in themselves, they cannot be fully reliable on detection individually. It is therefore felt that further specification is not necessarily to develop a new algorithm, but the combination of the results of the existing algorithms. Therefore, the novelty of our approach is compiling a combined framework to detect the location and the lesions of the fovea, optic disk and other anatomical formulas of the retina by the existing / improved / new algorithms. This approach has not been used previously in this area, only a fraction of the opportunities ensured by the flexibility of this model is exploited as well. By our results reported in this paper the accuracy of the combined system, even in its present form, is already superior of the current individual algorithms.
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