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Attention detection in online classroom based on pupil tracking

DENG Jingyun,ZHAO Dinghao, QIN Huiling, HU Jinzong , QIAN Cheng, CHEN Yaxi

(School of Computer and Artificial Intelligence , Southwest Minzu University , Chengdu 610041, China)

Abstract : In recent years, attention detection technology based on pupil recognition has emerged as an innovative solution in the
field of smart education, owing to its advantages of unobtrusive perception and low cost. However, due to factors such as individu-
al differences in eye features , constantly changing lighting conditions , diverse head postures,and the complexity of eye movement
directions, there is still significant room for improvement in the real-time performance and accuracy of existing tracking algo-
rithms. Meanwhile , effectively inferring attention from gaze tracking data remains a key issue that needs to be addressed.There-
fore,a pupil-tracking-based attention detection method is proposed. Firstly, the pupil dataset is preprocessed, and the Adaboost
algorithm and OTSU dynamic threshold are used to obtain the positional features of the pupil center region. A combined classifi-
cation and regression loss model is then employed to achieve real-time gaze tracking. Subsequently,based on segmentation and
decision network models, eye opening and closing degrees,as well as gaze dispersion,are utilized to comprehensively assess the
level of attention concentration. Experimental results show that the proposed method outperforms existing algorithms in terms of
both the accuracy and processing speed of real-time gaze tracking,and achieves a high accuracy rate of 96.72% in predicting
eye opening and closing degrees.

Keywords : pupil tracking; attention detection; deep learning
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Table 1  Comparison of angle errors
Jrik T 180°/° T 200/°
Gaze360 571 [40] 11.4 11.1
Dilated-Net[#!] 13.73 oA
RT-Gene!**! 12.26 TCEEA I
AR5k 10. 41 9.02
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Table 2 Comparison of processing speed

it Ty ()
LT U8 e 3 g 12 18.7 1.80
LT Wi A Mean-Shift 334 16.5 1. 60
LT i ) 16. 95 1.65
AR5 11.8 1.25
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Table 3  Prediction result of eye opening and closing degree

Ik Precision (% ) Recall (%) F1(%)
FDRNet' ! 93. 10 85.71 89. 25
GP-BCNN'#7J 90. 62 92. 06 91.34
DDDN'4! 83. 60 80. 95 82.26
SNDN 96.72 93.63 95.16
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