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Employing Multi-Modal Affective Computing Techniques to Design the
Human-Computer Interface of an Intelligent Tutoring System - An

Example on Digital Arts Learning

Student : Tsu-Ching Huang Advisor : Hao-Chiang Lin
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National University of Tainan

Abstract

Recently, educationists have indicated that emotions are one of the most crucial
factors which might affect learning. However, the application of affective computing
techniques to digital learning is still at the initial stage.

On the other hand, digital arts are known to be both subjective and highly
sensitive. What’s more, they are innovative and have gradually become the
mainstream. As a result, it is necessary that we should educate and promote digital
arts by integrating affective factors with them. Resent research have further set up the
intelligent tutoring system to assist and invigorate students’ learning effects.

In view of this, this study will apply both affective recognition and digital art
education to intelligent tutoring system. By observing the learners’ emotions, it is able
to estimate whether the learning process is smooth, and then give timely feedback.
Therefore, it can be more interactive so as to achieve its final goal—increase the
utility of the system, enhance the motivation of the learners, and improve the learning
outcome.

Therefore, it can be more interactive so as to achieve its final goal—increase the
utility of the system, enhance the motivation of the learners, and improve the learning
outcome.

This study adopts both facial expression recognition and semantic emotion
recognition. By using the dual-mode mechanism as the foundation of affective
computing, we can not only complement the shortcomings of the single-mode

recognizing mechanism but also increase the variety of emotion recognition, so we



can be aware of the learners’ learning condition.

Facial expression recognition is carried out by the training of image processing
template, while semantic emotion recognition receive the emotions by detecting
emotional key words and calculating with syntactical logic. The system will know the
learning condition through emotion recognition, so it can arrange proper teaching
strategies and courses. In addition, the teaching assistant can also serve as the
communication channel between the system and the user, so the user of this system
can enhance his/her learning motivation and learns well.

This study adopts triangulation designs: The system would be evaluated by
observation, questionnaire, and interview. These assessment methods emphasize both
quality and quantity. By these assessments, it would be clear that whether the system
can conform to the aim of this study or not. Finally, the result of assessment shows
that the application of the intelligent tutoring system, which makes use of affective
computing techniques, to the learning of digital arts courses will not only have good

utility, but also enhance the motivation and improve the learning outcome.

KeyWord : Affective Computing ~ Digital Art ~ Digital Learning ~ Tutoring System
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2.2 R 3 Ik & Si(Affective Tutoring System, ATS)

R 3 Rk i su (Affective Tutoring System ) » d4p e & 1 5 2 hF 3 )k fi 2
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AR Y F AR F R K Gagne #p b B Y Fres S 4 BIIE X
Ede #hﬁ@m4pﬁ§§F-fﬁrﬁJfr§J7F”FJﬁﬁnm%ﬁ’mwk
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B RS AR 0 £ 22 50 BBV FREHEST ARE RS
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PRy AR hEREE B R b
1Ag 4 &g 3l42i1 R, o R (PR
?@W)
2% g 8Y Pk g4 A B Y AR A
Str i ivelh w42 AT B HE 4w HiFd T o
4:F# o E Rk B

5.5% L kb #EF VW #NF AARDEREHR

6.5 i 5l 7 5 A IR L RF4 a0

7.5 % i w 4f R A

8.4 % AR FE AR FEH 2 AR

0.4 1t RAEFY BT EES | RITENEFRRRY ST A
¥ A

233 FEANEFEEIEA

P e G A RGIETY  RRATEA § RPN 5
AR F mBRBRAEA RS F 2 AT YR M BT - h EE Va2 wg
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4 2-3 e B Y e & g vk (Lahart ~ Kelly, & Tangney , 2007 )

Beginning Review New Material Repetition
> 2| 2 > 2] 2 > 2] & > 2] &
2 31 32| 2 g &2l 2 & T2 3T
L |I|lwn| <Ll I|ln|llL|lI|lon|<lL|I|on
Expert Demonstration 2 3 12
Mastery Learning 1 3 |2
Motivational Game 2 1|3 2 1 |1 |3 1
Positive Reinforcement | 1 | 1 2 |1 |1 111 |1 2
Repertition 2 3 |1
Review 2 |1
Tutoring Variations 2 312 |1
Finish 3 3 |4 3 |4 4 |4 |14 |1 |2
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B s 4§ s B 2o REEFHR AL R LIE > £ 3- 1 5 24
ARz R o m Bl AR Ry OpenCV el = 2 2 4 5 A o Lot
BIEDRASFE > BT REDRFNAFBRY KE LR o R 3-3 %

Haartraining i #* Ji 4% o

%031 & HEAK HE

B | 2F | s | B | RE | 210 | EH
’é)lléﬁ
3 B 123 51 21 70 27 10 302

W EE R Al R Fr EERATHE

|

RS MR

fiE A o B AR Al
BHREHE

] 3- 3 Haartraining i * /4%

16




B IRFERE Y 2
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A RA G Y D) mAaeE i A # e 2 (Knowledge-based method) ~ (2) # %

¥ #> % (Feature invariant approach) ~ (3) k1= +* %= ;= (Template matching method) ~
e(4) 12 b s A e 2 (Appearance-based method) - %Eiﬁﬁﬁﬁl - ST
Haartraining B #&4&/pli2 > #-2 203045 g & 5F B G FR4F e A oG 58 S et
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MO VA ERFZEREY « LEFVRGF D BHFELEE > HiTiEas B
Frame :£ (T2 55 - B 3-4 7 o 3N FER 2B 7 Hd 2 g B P{e T4

FRAE S AT

do {
frame= =face.xml //2] %7 % X %
while(1){

if(frame= =happy.xml) — 3 &
else if(frame= =angry.xml) —# #
else if(frame= =sad.xml) —¥fiE
else if(frame= =fear.xml) —% }5
else if(frame= =disgust.xml) — /& %
else if frame= =suprise.xml)> &37

}
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while (ans.Length >=ans_split){ //= 3 & B>=* &£ &
sr = new StreamReader(@"dic.txt");//3% B~ F &
ans_split=ans.Lenght;//d & £ 32 B 4531 B~
if (ans.Length - ans_split-i <0) {//4r% #:B~3P 8 £ B <30 9L B
ans_split-=1; /[jf > #hB~3 ~ £ B
i =0;//=x B & 85
}
while (line '= null){//7 fe B 4
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if (word[i] ==split[0]){
grammar[save] = split[1];// ] %7 3 ez {875 » 7L 7]
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