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Enhancing Eye Fundus Images for Diabetic Retinopathy Screening
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Many eye fundus images present strong variations of contrast which can be a limitation to the diagnosis of the retinopathy. Either some lesions are not taken into account or only a limited part of the domain of the image can be read. Graders have to manually adjust the contrast, which is tedious and not easily reproducible.

We have developed an automatic system, which standardises the colour contrast across the whole domain of the image. The method is consistent with the physical principles or image formation and ensures that the colour aspect of lesions such as micro-aneurysms or anatomical structures such as veins are similar. It is more powerful than the existing grey level methods.

We have tested our approach on several thousand images acquired in good or in harsher conditions. Some were bright while others were dark. Expert graders have checked the enhanced images. Diagnosis becomes more obvious and the grading more comfortable.

Another limitation for the diagnosis is that images of the same patient acquired for di erent examinations cannot be directly superimposed. Indeed, the eye of the patient is never in the exact same position, the image is a projection of a 3D scene into the plane of the sensor, the optics of the camera creates a radial deformation and the colour of the image may have changed.

We have developed an automatic method to superimpose eye fundus images acquired in the same position (nasal or macular). It is based on contrast standardisation, matching of salient points and a deformation model taking into account two radial distortions.

We have performed tests for 69 patients with pairs of retinal examinations acquired in good conditions at an interval of one year with and without the same camera. A similar test has been performed on 5 patients with 20 pairs acquired in harsher conditions. A minimum of 96% of pairs were correctly superimposed. This is an important step towards the longitudinal analysis of large public health databases.
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Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire Figure 1 illustrates the improvement brought by our method of standardizing the colour contrast across the entire image. image. image.
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Figure 1. Contrast enhancement by our colour method
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RESULTS AND CONCLUSIONS

Our automatic method will allow an easier follow-up of patients with diabetic retinopathy.

Figure 2
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