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An evaluation of e-Learning using Class-ROl
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This research has proposed a class Region-Of-Interest (ROI) as evaluation
measure of an e-Learning. The class-ROl is defined as integration of gaze/viewpoint of learners for
the same e-Learning contents. The gaze is measured with an eye-tracker and it is stored in a
database. The eye-tracker can measure precise viewpoint but expensive. Thus this research proposes

cheap eye-tracking method using digital camera and machine learning. Furthermore an effective data
compression method also is proposed. Evaluation for a video based e-Learning showes that class-ROI

is a? effective benchmark to distinguish the student attains to a standard level from the other
evel ones.



Web

e-Learning

web
Region-Of-Interest ROI
ROI
Interest ROI
ROI
ROI
ROI
ROI
ROI
kernel smoothing ROI
ROI
ROI
Youtube PC
hh:zmm:ss
PLS 2
HoG

PLS

CNN

Region-Of-



ROI ROI web
web

ROI

ROI

kernel smoothing kernel smoothing

kernel smoothing

kernel smoothing
ROI

ROI

ROI ROI

4.1.1

learning contents display

e, [current video

{ frame number
MPlayer
|| latest gaze | .
il

— coordinates
F.iY

|

shared
memory

MPlayer
MPlayer

Eye tracker
Tobii Pro X2-30

| gaze i
USB 2.0 coordinates

gaze logger synchronized
with contents streaming

gaze recoder

4.1.1

4.1.2

6x9
70 Viola-Jones

Haar-1ike
HoG PLS



emmo s Bl EERE BTN

oo T — FR——— o 3 1 PLS‘:.}:%
Q — R _}[é@j[@“] - é‘g‘a"““_’fnﬁﬁ—ﬁtﬂiﬂ'_
d ¥ Bl
HhASTL—L B hls EE i LT Bl B PO E e
I ) N S |
BEONIEOE ﬁ@ﬂ Fuen™XiewlD mHAN | e
' : 7 FILoF
BES17 3
dibl=k BRE T | | [;/”iﬁﬁ‘”gﬁ
L mE
4.1.2 PLS
6 204pixel
960x 540 19%
4.2.1
PE
|
x(2i) re(i)
¥ Run-length
float int32 | » - RangeCoder w
2 > P £
_ S [ type x(f)r g E o | Bitstream
cast n g_ .
a N S
2 Py s
- Run-length
. *+—| RangeCoder
) x@i+1) )
4.2.1
4 2
491 4.2.1
0
100% Compression rate[%]
2D a b [ d
Lind | 389 | 51.6 | 587 | 55.0
7-zip 19.2 46.0 52.1 46.7
9 ROI 1D 31.7 | 431 | 546 | 509
‘1-3-1 a ROI 20 | 437 | 523 | 605 | 565
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4.3.1 ROI

Table. 1: Results of understanding degree estimation

Class Correct answer
Learner | Score ROI . ) 3
Index type type type
a 6 20.3 0 5 1
b 7 22.0 0 6 1
c 5 17.8 1 2 2
d 7 25.1 0 6 1
e’ 2 985 1 0 1
f* 2 21.7 0 0 2
g 6 17.3 1 3 2
h* 6 20.3 1 5 0
i 2 224 1 0 1
Table. 2: Average value by group
ClassRol | €Ot
Group Score Index answer
(type2)
A 6.25 21.3 4.75
B 3.6 18.3 1.6
Table. 3: Correlation with class ROI Index
Score Correct answer
typel type2 type3
0.387 -0.573 0.470 -0.121
4.3.1 ROI
4.3.1 ROI
typel
type 2 type 3
ROI 0.470
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