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In this thesis we developed a cataract screening system using image processing techniques. The goal is
to solve problems about cataract diagnosing under limited health facilities. Toward this end, we wil
use low-cost and easy-to-use equipments such as a digital camera for cataract diagnosis so that
anyone can conduct diagnosis easily. The increasing number of cataract sufferers is a serious problem
because cataracts are a leading cause of blindness in the world. To avoid blindness from cataracts we
need to detect them early. Today, ophthalmologists use slit lamps to diagnose cataracts. This
equipment is expensive and requires special training to use it. Unfortunately, a lot of developing
countries have a limited number of ophthalmologists and health facilities, while a lot of cataract
sufferers live in developing countries. In our system, once a user simply takes a patient®s photograph
of an eye, the system will automatically analyze the image ond distinguish between serious and
non-serious conditions. In the image analysis, we have to treat images taken under various kinds of
conditions and the conditions strongly affect their appearance. Therefore, in order to conduct
diagnosis robustly using those images, we take into account the information inside a pupil area
including specular reflections and fexture appearance. The specular reflections in a pupil area are
mainly caused by a flash light attached with a digital camera. They are easily extracted in an image
even if illumination conditions are varied. And there is an important characteristic that the number of
reflections inside a pupil area can be used for screening cataract patients. Finally we exploit not only
the specular reflections but also texture appearance in a pupil area ond we conduct o robust
screening of cataracts. We tested our system using 777 images and the result shows that
True-Positive is about 92% and False~-Positive is about 18%. This performance shows our method is
promising for practical cataract screening system, although further improvement for practical

implementation is still required.
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