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Abstract There have been many developments and innovations in the educational environments in line
with the rapidly evolving information age. E-Learning is a representative example of this rapid
evolution. However, E-Learning is challenging to maintain students' concentration because of the low
engagement level and limited interactions between instructors and students. Additionally, instructors
have limitations in identifying learners' concentration. This paper proposes a system that can measure
E-learning users' concentration levels by detecting the users' eyelid movement and the top of the head.
The system recognizes the eyelid and the top of the head and measures the learners' concentration level.
Detection of the eyelid and the top of the head triggers an event to assess the learners' concentration
level based on the users' response. After this process, the system provides a normalized concentration
score to the instructor. Experiments with experimental groups and control groups were conducted to
verify and validate the system, and the concentration score showed more than 90% accuracy.
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Table 1. The rate of introduction of E-learning by
regular educational institutions

Sortation 2016 2017 2018 eiag:
rate

Middle 87.2% 87.5% 87.6% 0.1%

High 75.7% 75.9% 75.7% -0.2%
t;ﬁggj' 75.2% 75.2% 75.6% 04%
University 84.0% 84.0% 84.2% 0.2%
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Table 2. E-Leaming utilization satisfaction

learning Offline
Lower costs ’
- time Contrast
Sortation con;?ﬁirr?g to appropriaten Academic
ess Achievement
Ratio 67.7% 53.1% 38.4%
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Fig. 1. Landmark Reéognition Results
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Fig. 2. line of sight according to the position of the
pupil in the eye
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Fig, 3. System Structure
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Fig. 4. concentration judgment process
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Fig. 5. Eye detection
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Fig. 6. Some of the leamning data
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Fig. 7. Top head detection
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Table 3. Example of saving a database

Number of times to|Number of|concentration
judge drowsy responses score

Student 1 10 8 0.08

Student 2 2 2 05

Student 3 2 1 0.25
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Table 4. Value when detection time is specified for 30

Table 5. Value when detection time is specified for 20

seconds

Number of times to|Number of|concentration

judge drowsy responses score
Student 1 0 0 0
Student 2 0 0 0
Student 3 0 0 0
Student 4 0 0 0
Student 5 0 0 0
Student 6 6 4 0.1
Student 7 7 2 0.04
Student 8 4 4 0.25
Student 9 7 4 0.08
Student 10 5 3 0.12
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judge drowsy responses score
Student 1 0 0 0
Student 2 0 0 0
Student 3 0 0 0 Table 6. Value when detection time is specified for 10
Student 4 0 0 0
Student 5 0 0 0 seconds
Student 6 3 3 0.33 Number of times to|Number of |concentration
Student 7 3 1 0.11 judge drowsy responses score
Student 8 4 1 0.06 Student 1 0 0 0
Student 9 4 0 0.01 Student 2 2 2 05
Student 10 5 3 0.12 Student 3 1 1 1
Student 4 1 1 1
Student 5 0 0 0
) e Student 6 11 6 004
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