¥ T R — o

#=3 INDUSTRIAL AND MANAGEMENT d Siaditale Buskin
2% ENGINEERING, POSTECH Technology Lab .

it /5. INDUSTRIAL AND MANAGEMENT

[ TP T =i 2019. 05. 17 S ENGINEERING, POSTECH

_-: POHANG UNJIVERSITY OF SC/IENCE AND TECHNOLOGY /-. Ergonomic Design
49Ixy, 9N, f5|H Q Technology Lab

I H B BT AIZHB A 7|2 AR

= A= HESEAARL "0 - T ALEXPH| MH| A F|HEx=GALG 2| XS &OF +=& & A2 (RO004840, 2018)

Global Contributor to Eco-Techno-Humanopia




P

Contents

E

Kl

Or

e}

T 2& 578 protocol

o

HFE
=

| X| 55} ™7} protocol 7H

H 7} protocol
7t A1K(n

IE TV UI

A0

IETVUIL H = 5)

A0

E9|

:
2
z._l

Ergonomic Design
Technology Lab

62 derzeize




Q 20rE 71EANIE: QHU % 7[sS WET £E5cHsmart) 7T A& S8
Q A0rE 7HENE2| A 2ot THojZo| X|£He =z 57t

v AZ 2020144 THE| 2019430] 28] 04 S7K8t0] O 100%(R) R HY

v EO§ZE: 2014'F CHH| 20194101 208 O & S 7510 O 2008HC] &

= = o I IO o
S2YH ADES AY HY IENE Tojk ™k
(=4 0tch) o) (%)
(o) By 2F 100 (&) A8E 71
- 800 AI:I|-E 7|_XI__| - 100
200 .
800 o
7}7\ — TEE - 80
000 ?:6\ 700
600
B - 60
51X () 500
B0
0 \ L 40
400
- 20
200
0 - - - - - ) o ' ' ' v
5014 9015 B01EE  S017E S01BF  2019F 2014 2015 2016F 2017F 2018F 2019F 2020F
=5 INDUSTRIAL AND MANAGEMENT 3 1 Ergonomic Design

Y ENGINEERING, POSTECH Technology Lab




I
JA
pa
rot
| >
=
m
N
ra
=1
o
c
=2
10
Ot
o
A
I
oF

A S&et =% QIEH 0| AE QX| nfRE5IE LA AFBEE MollAZE = US
v AOHE JHHQS| EEASH Ule ARSI 2AFEE XA, Y =8 2F 22 stone etal., 2005)
v AOHE 7HHQ| E Q| 40| Mot 32 AP XStE O|0{E £ USwomnetal, 2016)

O AOrE 717H0f| 9=5tX| 252 AFE Xkl =0, ofzlo)y= AOLE 7N F AFE Al
O B2 QIX| 25} UM Higgins etal, 2010) = K| 2SI X431 & = U= HA He

IIIF‘

{3 INDUSTRIAL AND MANAGEMENT

; 4 - Ergonomic Design
% ENGINEERING, POSTECH Technology Lab




Ol7l 25 7|Hl ADIE 7}M Yy W7 TQM

O FEA ™7} o): NASA-TLX, Bergen Burnout Indicator) 7| O._|X|—'T'—'<'5|- H7Ho| =arx|n
Ul A 5 28k = 2X|RolE 44 fR4EE HII517]| 023
102 HIt 75

AL Lt

Q Ul AE & 2d5/= QX FotE et 235 Soll A

X
X O
v’ Web UI/UX A A T7HO: layout structure, font size)d| 2t 250 2510 S

v QIX|E510|| 2|38l pupil diameter, fixation duration, fixation count 50| &7} &

ol

re

}

Jiot

OF

X &

Web UI/UX AA| ©7}

G T B -
=
=== h FWT%
A o e
O| X| 85} 1+ = pup|I dlameter 1
A - 2 INDUSTRIAL AND MANAGEMENT 5 Ergunomic Design
Technology Lab

% ENGINEERING, POSTECH




S 712 71N E ALE Al

Ol X| B8} 7} Protocol 7] B! AOLE TV Ul W7 &=

1. ot 2 7|H QIX| R ol HoL Sl EM HH o TA}
2. 20pE TV UIL| 2IX|F 35} E 7} protocol 7H'E
3. AOHE TV UIL| 2IX[F 3} &4 protocol 7H'E

4, AO0LE TV UIS| QX[ ot o7t HE HE (n=5)

(= zvsudua 3
WY weizazsm (0 o b




Literature Review: &3 X A} HitH

O =29 XA

—_—

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”))

HA 20t of

Mo
rot

25| HM site: Sciencedirect

=) Zyauauz e ic Desi
) Aoz 2ata) Technology Lab |




O|E"" = |-_'-|—_O| E"'H_T'_E |-_L-:2 o|=l'“ ;
Q 2442 221 & BA =2 ol HHEI =2 1042 ¢ review
No. Author(s) Year Title Source o
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
6 |Hepsomalietal. 2017 Z:);()iltlalglmetrlc and saccadic measures of affective and executive processing in el Eenaey o
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 =
11 |Livetal 2014 Usmg_eye trac](lng to understand learners' reading process through the concept- Computer & Education =
mapping learning strategy
24 | Tzafilkou et al. 2017 Diagnosing user perception and acceptance using eye tracking in web-based Computers in Human Behavior St
end-user development
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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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Literature Review: "7} 24
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Literature Review: Summary
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Experimental Design: Factors

Q Factor: (1) icon A &, (2) text MA| B E, (3) text HYX| (%]
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Z1}: Icon HA| HF

Q Icon HA|= O|X|A| CHH| Q3+ 2F Ho 57.1%, task T=H A7t 54.8% %
v Number of fixation: icon X|A| (1.7 + 0.4 2|) <icon O|X|A| (3.7 + 1.3 2|)
v' Fixation duration: icon X A| (0.9 + 0.9 sec) < icon O|X|A| (2.3 + 0.9 =)

v’ Task =% A|Z}: icon MIA| (5.8 + 0.5 =) <icon O|X|A| (12.8 + 1.3 X)

Number of fixation (2]) 35 Fixation duration (sec) 160 ,Task ==l A7t (sec)
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Z1}: Icon HA| HF

Q Icon HA|= O|XA| CHH| FEH @7 +=F 20.0% ~ 42.1% T
v HUH @7 +F:icon MA| (2.6 + 0.98) <icon O|XA| (4.4 + 0.3H)
v AMZHE @3 £=F:icon MA| (3.7 + 0.38) <icon O|M[A| (4.4 + 0.37)

v 23 £F:jcon MA| (2.8 + 0.678) <icon O|HM|A] (3.5 + 1.0%)
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Z1}: Text HA| 8

a Text MA|= O|/XA| CHH| Qt3t 2F Ho 70.4%, task T=H A7t 56.8% F
v Number of fixation: text M| A| (1.7 + 0.4 2|) < text O|X|A| (5.3 £ 0.6 2|)
v Fixation duration: text M| A| (0.9 + 0.2 sec) < text 0| A A| (3.2 +1.0 sec)

v Task &= A|ZF text MlA| (5.8 + 0.5 sec) < text O|M|A| (13.4 + 0.7 sec)
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. A . A
(V)
6.0 4.0 o 140 | 1 ___?9'8A’
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Z1}: Text HA| 8

Q Text MA|= O|FA| CHE| =X 23 +=F 15.8% ~ 42.1% T
v BMH 9 £=F: text HA| (2.6 + 0.98) < text O|HA| (4.4 + 0.37)
v ANZHH @7 £F: text MA| (3.7 £ 0.38) <text O|XA| (4.4 + 0.3F)

v LB £F:text MA| (2.8 + 0.67) < text O|X|A| (4.0 + 0.37F)
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ZA1}: Text Hi X

ST A= SEEE M A| CHH| @7t 282 B 52.4% ¢t UHH, task =
Al ZE2 2F 5.8% EAM|(2F 0.3 sec)
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