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To sustain and improve the motivation and concentration to the learning is
difficult. In particular, the effect of self-monitoring learning cannot be expected to the low motivated
learners, it is important to give a proper guidance of the professor. However, in the Web education at
home, it is difficult to give the appropriate guidance by catching the reaction of the learner.
Therefore, it is necessar¥ to give the appropriate advice by catching the motivation and the degree of
understanding, automatically. In this study, the relation between the degree of concentration and
blinking frequency was made clear, and the blinking frequency was able to be measured in real time. Then,
a change in the degree of concentration was able to be measured. In addition, the relation between the
degree of understanding and the pupil diameter change was made clear, and the pupil diameter was able to
be measured in real time. Then, a change in the degree of understanding was able to be predicted.
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System Devel opment Environment

Hard Intel® Core i5 650 3.20GHz
Ware | 4 00GB (user area 3.18GB)

ELECOM UCAM-DLG200H (30fps)
Soft Windows 7 Professional 32bit
warc Microsoft Visual C++ 2010 Express

OpenCV 2.2
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Place Enclosed room
Lighting Fluorescent lamps
Monitor LED display
OpenCV
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1920x1080

CvCutColor()
CvHaarDetectObjects() haarcascade
frontalface alt2.xml 250 300
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CvHaarDetectObjects()
haarcascade eye.xml haarcascade
eye tree_eyeglasses.xml
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Subject A B c D E F
After 110 102 | 103 | 0743 | 132 | 0941
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R
cvSplit() R
cvResize()
cvHaarDetectObjects() haarcascade
mcs_eyepair_small.xml
0.4 0.9
ii) Hough
cvSmooth()
cvHoughCircles()
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cvLUT()
cvCountNonZero()
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Type of the process Old New
greatlng a uniform CvEqualizeHist
1stogram
Decomposition &  CvCvtColor
reconstruction of color | CvSplit
space CvMerge
Conversion of | CvAvgSdv
brightness CvMinMaxLoc cvLUT
CvThreshold
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