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Literature Review: &3 X A} HitH
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site: www.sciencedirect.com, www.scopus.com

M X7 title, abstract, keyword

et 23 27: eye movement, heat map, eye tracking

title-abs-key((“pupil dilation" OR “pupil
response” OR “pupil size" OR “pupil

~ diameter") AND (“cognitive” OR
“mental") AND (“appliances” OR
“devices” OR “interface”))
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Literature Review: & & XF0oj X}

Q AMH TRt 5~93EH (M:29.6Y, age 10 ~ 30CH)2 = A0 2t CFF
0 M ozt 2y 7|E

v A A EE HA DY A

v W7 iAol CHE AL BE DRi(eg, T 813, > 24)

AlE - —
= 28 X 28 AL (1) MEI Q) 7Y AHE EE 18 28

Author (year) # of participant Age (Range) Inclusion criteria Exclusion criteria
Prendinger et al.(2007) 15(M=12,F=3) 28.8 (24 ~ 33) - Contact lens % &
Bang et al.(2016) 93 (M = 28, F = 65) 20.2 (18 ~ 26) A e ¥ Al -
Djamasbi et al.(2012) 13 U”‘i‘f&g;andt:ate ; TaskOll CHSH AR X| 4]
Ramakrisnan et al.(2016) 5 - - -
Wang et al.(2014) 42 (M =22, F = 20) 22.9 s PR s PN = -

- ) g AF OC = — %] q taken drugs, alcohol, or
Hepsomalia et al.(2016) 27 MYy e=nHdEAY medication on the day
Zhang et al.(2015) 12 13~17 ASD patients -

Liu et al.(2011) 16 - - -
Tonbuloglu et al.(2013) 6 (M=3,F=23) - 2'd o| 4 HEE A FH -
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CH & Xt 7t -8 5= mobile eye trackerZ & &
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Screen-based eye tracker

Mobile eye tracker

(stationary or desktop)

23 el AX[0f 2K =8 AL AE
A

AT 5 e

=arC Screen-based stimuli Three-dimensional environments

e (e.g., images, videos, computer games, websites) (e.g., in a shop, )

58 g2 : High Low ~ moderate
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Literature Review: "7} 24

0 oh7 250 YE2S E 4 UL 92 2012 MAHY| Y M = =Y
v AloF H9IE X317 2fe) Hoixtet spETLo| AHa| KX (60~70 cm)
(Prendinger et al. 2007; Hepsomalia et al. 2016; Wang et al., 2014)
v d8st 58 37| 8 fol 3Lt == 2F MZ(grayscale) X

(Mallik et al. 2016; Kosch et al. 2018; Gavas et al. 2017, Ho & Lu. 2014)
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Literature Review: Application
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Experimental Design: Factors

Q Factor: (1) icon MA| &, (2) text H|A| O &

Factors
lcon M|A] 0| & Text Hf X| ¥ X]|
=1, 29}
+ = ﬁ .5
Factor lcon M| Al Text XAl
level
(2-level)
b
A K
= T 1=
lcon O] M| Al Text O/ K| A
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Ol 2= Data A4 HitH

O HE AAO| number of fixation, fixation duration ==
1. AX 3tH Mol HE F SUSIEE £ data &2 1Y S grid2 &2

=
HE AH0| ?IXIgt Al data F&

|M0] 300 ms O| & D™=l L7H0f| CHSHO] # of fixationZ}t duration 4|4t

e

2,
3. A

O =24 0¥

24 7|9
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Z21}: Icon H|A] 6 &

Icon M|A|= O|XA| CHH| Q7 2&F "o 44.26%, task T Al7t 14.82% S

v Number of fixation: icon X|A| (1.91 + 0.01 2|) < icon O/ X A| (3.59 + 0.02 2|) (p = 0.01)
v" Fixation duration: icon X|A| (1.09 + 0.01 &) <icon O|X[A| (1.87 £ 0.01 =) (p =0.06)
v’ Task =% A|Z} icon MIA| (6.88 + 0.04 =) < icon O|A|A| (8.07 + 0.04 %) (p =0.22)

Number of fixation (2l) Fixation duration (X) Task T A|ZH(X)
(V) S -
A_ o 4_ 6. 84 Yo 2.50 27 10.00 4 14_8%%
200 { o 800 { - ———----=
1.50 A 1 6.00 -
1.00 - 4.00
0.50 - 2.00 A
0.00 A 0.00
DK A M| DI A Al M| O K| Al M|
ETER T
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Z1}: Icon HA| HF

a Icon MA|= O|XA| CHH| = @7 +=F 27.96% ~ 34.83% T+
v B Q3 £=F:icon Al (2.58 + 1.108) <icon O|M|A| (3.58 + 1.397) (p =0.01)

v ANZHE 23 £=F:icon MA| (2.35 + 0.988) <icon O|X|A| (3.35 + 1.267) (p < 0.01)

v ¥ £=F:icon MAl (2.23 £ 0.917F) <iicon O[A|A| (3.42 + 1.47H) (p < 0.01)

gesg 70 | SHHEBTFE NZHY 87 5 P
45l 58 60

b =8 5.0 )

28 40 } 27.96% [ 29.89% 34.83%

Ctx & 30 ‘ -——— \ _____ I _
498 42 o

e %2 1,

0.0

O XAl HIAl O K[ Al HIAl O A Al HIAl
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Z1}: Text HA| 8

Icon H|A|= O|K|A| CHH| Qt3t 2& B 38.55%, task =H A7} 3.06% =

v Number of fixation: icon X|A| (1.91 + 0.01 2|) < icon O/ X[ A| (3.32 + 0.02 2|) (p = 0.01)
v' Fixation duration: icon X|A| (1.09 + 0.01 &) <icon O|A|A| (1.67 £ 0.01 =) (p =0.08)
v’ Task =% A|Z}: icon M| A| (6.88 + 0.04 =X) <icon O|A|A| (7.09 + 0.04 X) (p = 0.64)

Number of fixation (2l) Fixation duration (X) Task T A|ZH(X)
A 2.50 3 10.00 2
| 42. 47%
__ N 2.00 - 34-63% 8.00 -_ o _3_06(%)
wso ] T | - 6.00 -
1.00 - 4.00 -
0.50 - 2.00 -
0.00 - 0.00
Of K| Al M Al Of & Al MIAl O] & A M Al
e
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Z21}: Icon H|A] 6 &

Q Icon H|A|= O/K|A| CHE| £t 271 +F 25.61% ~ 36.26%

v HUH QT 27

v NZE 2T 27

:icon MA| (2.58 + 1.108) < icon O|AA| (3.92 + 1.297) (p < 0.01)
ricon XAl (2.35 + 0.98H) < icon O|M|A| (3.15 + 1.297) (p =0.01)

v L3 £F:jcon MA| (2.23 + 0.9178) <icon O|AH|A| (3.50 + 1.507) (p <0.01)

e s 70 HUY 27 45 NZHH 23 45 £ 4F
Mo 22 60

kx> =5 50

| 3431%
HE 40 Lom - [ 25.61% 36.26%

2 %8 30 ‘ A et T B
Y51 RE )0 ‘

e %2 4,

0.0
O] & Al A Al 0| | Al Al 0| & Al A Al
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ot 259| ol

Q (1) Icon HAl, (2) text HA|StE AL task =8 A7t FHH @ 0]
ZtAE|0f QIX| K 8}7} K ZE HoE Wt
Q o7 25 FEH2 H T} task

LIEfL{Of @F 4t 25 0| X 75 B7Io| R85t €82 & s A= 7|} E

et 28 FHH gt
Task
Number of Fixation a3 A|17H | BUH 27 | MY 27 L A
fixation duration TE TE o=
Icon K[ A| © © © © © ©
O|Xd|A| CHH
(B EHED 46.84% | 4169% | 14.82% | 27.96% | 29.89% | 34.83%
Text X A| © © © © ©
Ol & A| CHH
(BT EHE) 42.47% 34.63% 3.06% 3431% | 2561% | 36.26%
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Discussion (1/2)
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Discussion (2/2)

O Application

Ul 27 2rof tich B7tet 7iHof 28

g S7H0l 71 = UAS
CE L Ql0F 20| ADE JHENZ 0 Y=0otX| B2 AESH = A0
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O Limitation & Future study
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NN | 228 [=14=}
T = /| T H o %E (%) %Xl' |—L
30% - 12 U XK 2H, 2 U 0
HED} KS & X8¢eh &g S K¢t 2 (3H | 19.228 | =Yg QoMY
=7l - SEU K| Mol 2B ZH
71 X & AMEE B2t ZUel 7| & K& 274 - 19.5.31 | &4l contact 0| (2= X} S contact)
_ N RFP 2t 122 T 2t
=
I 2 EZ computer system} 3d 10% | 19.5.31 | 14 e o en
AMBTIHME 12 =24 HE 2}
A8 manual 2R 25 2 2 STHEEIE SE A B
oo 34 10% | 19.3.31 |- AYCH AFEY oMY G743 s
= 12 YA 2t =
Computer system - 20184 10E, HFES O|= Z2t2 m|o}:
Nd X EF 174 2|
LHQ| 3t i3 &g 8 80% | 19.5.31 Ny
=t &rE el 2 ° - 2018 118 ESK =7, Z%: 57
- 201949 5& X4 3 2E o7
- Applied Ergonomics 1® =7t 0| d
=Ll ot= TH2|X| =7¢ 2™ 40% | 19.5.31 |- BliQ =2 2H MAL &
JHAME T
A2 370l BF data(n=30) 715 54 30% | 19.5.31 -
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M|

TN
3
. ECG 7|4t QIX| &3} - AdA2{2 ZE-FE (motion
capture system)
M3 5F: Protocol 8

, database /2%, manual &4

g0,

° . A_Ld X it ° 11
c£2as| 7w |- gpesow | SS/HOME0 - DigitalHand
O| x| &5} o| x| &5} CHot M= Scan= 0| &%t
T =T IHR RN =4 &= X+ =4




Q 2472 2 & A4t =2 SOl 2T =2 1022] 22 review

No. Author(s) Year Title Source ST

1 |Wangetal. 2014 An eye-tracklr)g study of website complexity from cognitive Do) S S o
load perspective

2 |Chenetal. 2012 Automatic cIaSS|.f|cat|on .Of eye activity for cognitive load .Corr?puter'Methods and Programs AF
measurement with emotion interference in Biomedicine

3 |Valichanovietal. 2015 Cognltllve and aﬁegtlve responses to naturg! scenes: Effects of low Journal of Environmental AF
level visual properties on preference, cognitive load and eyemovements Psychology

4 |Stuyven et al. 2000 The effect of cognitive load on saccadic eye movements Acta Psychologica =

Vertical versus dynamic menus on the world wide web: Eye tracking study
5 |Leuthold et al. 2011 measuring the influence of menu design and task complexity on user Computers in Human Behavior =
performance and subjective preference

Pupillometric and saccadic measures of affective and executive processing in

i allaroi Ab

6 |Hepsomalietal. 2017 anxiety Biological Psychology of

o | Gerterre il 2011 Effect of cogn_ltlve load on eye-target synchronization during g Fosas o
smooth pursuit eye movement

o |y el 2011 Using gye-tr.acklng technology to |nv’est|gat.<aT the redundant effect L o o
of multimedia web pages on viewers’ cognitive processes

9 |Bangetal. 2016 Tracklpgusers visualattentionandresponsestopersonalizedadvertisingbasedontas GRS T i e o
kcognitivedemand

10 |[Molina et al. 2018 Evaluating multimedia learning materials in primary education using eye tracking | Computer Standards & Interfaces =
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