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Design and implementation of gaze estimation

system based on pupil and corneal reflection
CAO Yicheng » JIANG Lurong . TONG Jijun
(School of Information Science and Technology, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: A gaze estimation system under low-cost hardware condition was designed and implemented
in this paper. The gaze estimation of this system is based on pupil corneal reflection. The system brings
about small interference to users, and user’s head movement is allowed. The system is composed of three
parts, including video acquisition, pupil center and corneal reflection center extraction, and gaze
estimation. Under the conditions of low image quality and low resolution of pupil image caused by low-cost
hardware as well as the change of illumination, a real-time and accurate pupil center and corneal reflection
center extraction method was designed. Firstly, coarse positioning and precise positioning were combined
to gain human pupil images. The gray scale expansion and convolution operations were used to enhance the
corneal reflection and help extract the center of the reflection. Then, the pupil center was obtained through
preprocessing, edge extraction, edge filtering and ellipse fitting. Finally, exceptional value was removed
during postprocessing. The test result for the gaze estimation system shoed that, the average root mean
square error of gaze estimation was 12 mm, which satisfies the basic requirements of some applications.
The system reduces the hardware requirements and has certain reference value in practical applications.
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