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A Real-Time Pupil Positioning and Tracking Technology Based on
Geometric Shape Features
CHEN Jingyu, LIN Liyuan, LIU Guanjun, WANG Ying

(College of Electronic Information and Automation, Tianjin University of Science & Technology,
Tianjin 300222, China)

Abstract: In the process of vision-based positioning analysis, the pupil, as an important physiological parameter, is easily
disturbed by such factors as sideburns, eyebrows and light intensity, resulting in low accuracy of positioning results. There-
fore, a real-time pupil positioning and tracking technology based on geometric shape features is proposed in this study. This
method combines two differently defined circumscribed rectangles of connected domains, conducts preliminary screening
through area threshold and angle difference, and uses the circumscribed rectangle aspect ratio for secondary screening, which
finally achieves the precise pupil positioning. The accuracy of the technical method was tested on five different data sets with
the highest accuracy of the positioning results increased to 99.5% , and the average error reduced to 7.54% . Real-time detec-
tion was performed by 85 subjects under different eye fixation conditions, and the results show that this method has good
robustness and can realize real-time pupil tracking and positioning.

Key words: pupil positioning; circumscribed rectangle; area threshold method; angle difference; aspect ratio
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