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Abstract: In order to solve the problem of low accuracy and poor robustness due to the interference of reflected
light spot in the positioning of pupil center, this paper presented an algorithm for accurate positioning of pupil
center for embedded system. Firstly, the Average of Synthetic Exact Filters (ASEF) was constructed by pre-
processing the human eye image with contrast enhancement and marking the central position of the pupil. Next,
the average synthetic precision filter was used to determine the location of the monocular pupil, and the
binocular pupil was determined by the “three courts and five eyes” face ratio algorithm to realize the coarse
positioning of the pupil. Then, taking the coarse positioning coordinates as the center, the region of interest
was selected several times for projection operation to reduce the interference of reflected light spots, so as to

corrected the pupil center coordinates, and finally achieved the accurate positioning of the binocular pupil center.
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The fitting ellipse method, Starburst model method and the proposed algorithm were used to detect simulated

human eyes and real human eyes. The experimental results show that the proposed algorithm can effectively

avoid the interference of reflected light spots on the positioning of pupil center, accurately obtain the central

position of pupil, and the running time reaches 0. 035 s. The detection error is controlled within 1 pixel.

Compared with elliptic fitting method and Starburst model method, the proposed algorithm has better per-

formance in detection speed and accuracy, and can meet the practical application requirements of real-time

ophthalmic instrument and embedded system deployment.

Key words: pupil center positioning; average of synthetic exact filters; contrast enhancement; three

courts and five eyes; projection operation
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Tab.1 Coordinates and running time in center positioning for simulated human eye pupil
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Tab.2 Pupil center positioning coordinates of different algorithms in Fig. 8(a)
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