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Consideration of Applications for Understanding of Student
Learning Status Using a PC Camera
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E-Learning system has been accepted as a powerful learning tool in higher education, and we can already see numerous cases
which are utilizing and combining e-learning system in traditional face-to-face classrooms. In e-learning systems, it is common
to have the functions of measuring student learning status, such as access rates and access durations. However, they are limited,
and it is still difficult to understand the detailed learning status of students. Teachers, therefore, expects that e-Learning can
acquire more information about students. For these reason, toward the detailed learning status acquisition in e-learning system,
we explore the gaze detection by using a single web camera which is now widely spread or integrated in many note PCs. In our
approach, an eye area is extracted from a face area image, then the gaze is detected based on the eye area image. We discuss
about the effectiveness of the gaze detection, as well as the possible applications for understanding of student learning status.
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Figure 2  Acquisition of eye candidate area
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Table2  The mean of the pupillary center coordinate of both eyes and standard deviation

~—71 ~—72 ~—73 ~—7 4
(1% Hy) (0x Uy) (e x Ny) (0x Uy) (1 x Ny) (0x Gy) (1 x Hy) (0x Uy)
A | 4 | 48.07,31.70 | 1.19,0.82 44,92 ,31.58 | 0.64,0.60 47.75,33.00 | 0.84,0.81 45.64 ,33.84 0.36, 0.50
/| 52.83,26.74 | 0.68,0.68 46.05,26.36 | 1.31,0.37 54.62,27.66 | 2.73,1.00 48.63 , 28.60 2.31,0.40
B | 47 | 49.00,11.32 | 0.52,0.33 51.70,11.70 | 1.00, 0.68 36.76,24.19 | 0.60,0.55 46.88 ,12.48 3.38,0.78
£ | 41.34,22.76 | 1.49,0.16 45.05,23.92 | 1.58,0.63 45.83,12.09 | 0.63,0.62 38.34 , 24.65 2.54,0.86
C 4 | 63.56,25.17 1.17,0.67 57.49 , 24.97 0.86,0.72 60.49, 28.13 1.26, 1.46 54.21, 28.06 1.34,1.13
/& | 55.62,34.39 0.87,0.61 49.31, 33.20 0.95, 0.67 55.93, 35.52 1.05, 1.30 50.26 , 35.86 159,091
D 4 | 49.85,22.23 0.76,0.22 44.20 , 22.62 0.43,0.43 48.58 , 24.10 0.99,0.77 44.39 , 24.06 0.60,0.37
/& | 45.83,31.45 0.94,0.22 37.85,31.14 0.40,0.29 45.67 , 29.68 1.04,0.45 41.53,29.81 1.20,0.33
E 4 | 58.01,28.62 | 0.98,0.56 52.25,27.61 | 0.82,0.89 56.04,28.61 | 0.83,1.07 50.83 , 26.64 0.65,0.58
/5 | 53.28,25.52 | 1.14,0.65 48.07,25.07 | 0.47,1.02 52.58,25.35 | 1.45,0091 47.78 ,23.44 1.03, 0.60
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