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Abstract: To mitigate reliance on operators during fundus imaging, an automated rapid localization and
alignment method for the human pupil using visible light pupil imaging was proposed. Initially, the pupil
alignment device was constructed on a laboratory fundus imaging system using a visible light camera mod-
ule and a three-dimensional electric displacement stage. Subsequently, the effective area of the image was ex-
tracted using the Hough gradient method to determine the center of the fundus imaging system. The pupil re-

gion was identified through the maximum inter-class variance method and image histogram feature, while the

WriE B #3:2024-04-07; 1&1T B #3:2024-04-30

EEWA: [FH 5 H b &1 (No. 2021YFC2401401); [H K [ AR ERESITH (No. 62075235); Hr IR B 5 4 QT
it 22 (No. 2019320); H FEIRFABE LSS FRHE LI (No. XDA16021304)
Supported by National Key Research and Development Program of China (No.2021YFC2401401); National
Natural Science Foundation of China (No. 62075235); Youth Innovation Promotion Association, CAS
(N0.2019320); Strategic Priority Research Program of the Chinese Academy of Sciences (No. XDA16021304)


https://doi.org/10.37188/CO.2024-0065
https://doi.org/10.37188/CO.2024-0065
https://doi.org/10.37188/CO.2024-0065
https://cstr.cn/32171.14.CO.2024-0065
https://cstr.cn/32171.14.CO.2024-0065
https://cstr.cn/32171.14.CO.2024-0065

%6

FRRRLAN, e [ FE T R R 420 0 RSl 7L i o5 30 k7 1369

center of the pupil was ascertained via the minimum circle fitting method. Ultimately, the electric displace-

ment stage's movement is regulated through feedback mechanisms, ensuring that the center of the fundus

imaging system aligns precisely with the pupil's center. The experimental results show that the average recog-

nition speed of human pupil is 0.11 s, the average recognition accuracy of the pupil center is 98.7%, and the

average Euclidean distance of the center deviation is 4.3 pixels. It can satisfy the system requirements of the

real-time and accuracy, and provides an efficient automatic pupil alignment solution for fundus imaging sys-

tem.

Key words: fundus imaging; pupil localization; automatic alignment; visible light
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