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ABSTRACT

This paper proposes the approaches to the evaluation of learning using concepts of artificial intelligence. Among various techniques,
deep learning algorithm is employed to achieve quantitative results of evaluation. In particular, this paper focuses on the process-based
evaluation instead of the result-based one using face expression. The expression is simply acquired by digital camera that records face
expression when students solve sample test problems. Face expressions are trained using convolutional neural network (CNN) model
followed by classification of expression data into three categories, i.e., easy, neutral, difficult. To substantiate the proposed approach,
the simulation results show promising results, and this work is expected to open opportunities for intelligent evaluation system in the

future.
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Table 1 Hardware system and version

Categories

Version

Operating System

Window 10

Intel(R) Core(TM) i5-8250U

CcPu CPU @1.80GHz 1.60GHz
System type 64 bits
RAM 8.0 GB

Environment for implemetation

Anaconda 4.7.5

Table 2 Software environment

Categories Version
Python 3.6.8
OpenCV - Python 4.1.0.25
numpy 1.16.4
Keras 2.24
tensorflow 1.13.1
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Table 4 Face Dataset for Training

Classification Training Images
Train Validation Total
Easy 7,001 1,780 8,781
Hard 9,922 2,520 12,442
Neutral 4,322 1,565 5,887
Total 21,245 5,865 27,110

Table 5 Face Dataset for Test

) Test images
Experiments - .
Train Validation Total
Simulation 1 2,250 460 2,710
Simulation 2 14,602 3,488 18,090

A WA A 2] AN Simulation 1) & F HA A¥Q] A=
Fig. 53} Fig. 60 Yeht Slck A%-S Intel(R) Core(TM)
i5-8250U CPU @1.80GHz 1.60GHz 7oA $8Y=I1a1, A}
L= AZEQo] HA(nterpreter)E Table 63 Zt}
Simulation 19l 2,7107§9] HloJHE ARSI, Simulation
20[41%= 18,090719] Hlo|EE ARSI Simulation 13 A1E
2 W5 epoch (35 HHE)E S7HAI7IHA] A7) e53t 715
A& BASKL 11 s F7HI7|E Ao] HAollh AdE
FY5FHA epoch®] 7ol whE 219 A -2 Fig. 4
4 Fig. 59 2t

A dulsolr] & 4 Shkol Sae Awrt 2Ho] B=
epoch¢] A3t} Simulation 1941 epoch 10, Simulation
2014= epoch 159014 AW ek Aeert 7 =5t
Aol Salgte] 7MY Ytk Ad 1049 AT s AR
oF 58 HE= AT FE= oF 75%S DA Simulation
1¥t} HloJele] =5 S7HA Simulation 25 33 2=
R Aot 9 S Sl 2 Aol Holx] Al 9IA|
gk o] A= FER2013 HloJEMlez A7t 6714)9] 2%
FE 3 712 Aot vlud o fARE AukE Kol gtk
(Correa, Jonker, Ozo & Stolk, 2016). epoch®] o= EAZk
ojo] ElE o &4kl Tkl As gl & 4= gl=tl
A overfitting) o] WAYZE -9olct. 7|AIsk5olA A3
of & 7MY 8% #AlE F shrh meln, A9
epoch ¥ 7F5A1E 2h= Ao| 7|AER50lA 7MY 583k 2
Ao M= g1 4= qlt} (Fig. 63 Fig. 7).
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Use th.cast instead.

Epoch 1/10

« 275 587ms/'step - loss: 1.0230 - acc: 0.5363 - val_loss: 0.9771 - val_acc: 06823
- 335 T10ms/step - loss: 1.0202 - acc: 0.5310 - val_loss: 0.9339 - val_acc: 0.6840

- 285 606ms/'step - loss: 0.9989 - acc: 0.5431 - val_loss: 0.9375 - val acc: 0.6597

- 28s 615ms/step - loss: 0.9942 - acc: 0.5314 - val_loss: 0.9586 - val_acc: 06372
=] - 2 594ms/step - loss: 0.9737 - acc: 0.5404 - val_loss: 0.9327 - val_acc: 0.6649

===] - 285 605ms/step - loss: 0.9469 - acc: 0.5535 - val_loss: 0.9105 - val_acc: 0.7049

- 28 'step - loss: 0.8996 - acc: 0.5794 - val_loss: 0.8296 - val_acc: 0.7274

=] - 28s 611ms/step - loss: 0.8220 - acc: 0.6349 - val_loss: 0.7569 - val_acc: 0.7422

Epoch 9/10

46/46 [s===s==mmszsszazssszmsszss=a=s] - 28
Epoch 10/10

46/46 [s=============================] - 205 612my/step - loss: 0.6954 - acc: 0.7051 - val_loss: 0.7283 - val_acc: 0.7509
Train Finished!

F].g 5 Experimental procedure for training of facial expression,

- loss: 0.7912 - acc: 0.6692 - val_loss: 0.7266 - val_acc: 0.7552

S
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Table 6 Comparison results

Validation
accuracy
63.2%
75%

Training
accuracy
84%
70%
52%

Number of
dataset

35,887
2,710
18,090

Experiments Size

48%48
48%48
48x48

Reference

Simulation 1

Simulation 2
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