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Development of a High-Accuracy Artificial Intelligence Model for Pupil Detection
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Abstract
In healthcare applications, such as the screening of strabismus and the surveillance of abnormalities in the cranial
nerves that control eye movement, precise pupil detection is essential. The objective of this research is to create an

artificial intelligence (Al) model that is capable of precisely identifying the pupil's center by utilizing the Columbia Gaze
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dataset. This dataset comprises eye images that were acquired in real-world settings with a variety of lighting and
viewpoints. The dataset was partitioned into two groups: 80% for training and 20% for testing. The Al model employed
is a modified Xception model that has been adapted for regression tasks in order to directly estimate the pupil's center
position and radius. The optimizer was adjusted to enhance the accuracy of the model, which was trained using the
Huber loss function. The model outperformed previous research methods by detecting pupils with a symmetric error
deviation (SED) of less than 2.5 when evaluated on the BiolD and GI4E datasets, as demonstrated by the research results.
Additionally, the model exhibited resilience in a variety of environmental conditions. Nevertheless, the model's accuracy
is impacted by the fact that the training dataset is composed of color images, whereas the BiolD test set is grayscale. The
research posits that the model that has been developed can be utilized for the initial screening of strabismus, the
monitoring of patients with cranial nerve dysfunctions that affect eye movements, and the development of assistive
technologies for individuals with mobility limitations. Future research should concentrate on improving the model's
performance in unbalanced illumination conditions and extending its compatibility with a variety of devices to facilitate
the development of highly effective clinical applications.

Keywords: Pupil detection, Medical artificial intelligence, Deep learning models, Image processing
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Real-Time Iris Detection (5 FPS)
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