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(conceptual) AlZHA QA (visual), B4 QA (relational) AA|A

84 (practica)= T2 4= Slek. (Wong, 1997)
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(path), & (volume) FolH A|ZH2 g4+ old N4 848 Al
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7]

go] k%o thA] IS Y 4 S TE TE5] A2
ARAYE ofA k= Aoz grslFt. (Rossiter & Percy, 1997)
AvAog Fu A= FH WSS by fls) AHHoR
250 tiste] A|ZHA Fol2 ddgtt, (Janiszewski, 1988)
A FaAF] Fa &Hol HAA lon, H&o] Izt
W71 wiwell sAlol FolAle wret
3ith.(Malhotra et al., 1982) ©]
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g Agrol
A2 5 9l
Aol BT G BANHE AL

A7) SlahA Qe upd

o 24
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g @are grEel ¥
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= AgAe W Fae] geld 944 5
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o7 Il

sttt (Nielsen, 2007)
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Ronmon N2 ZoE snste] e WolSold
=
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Aho] FEe
ATYE PobE & gt

a2l 3. B =31 3|m] (Nielsen, 2007)
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.24
Aole Q4E S (quantity), 73784 (competitiveness),

(intrusiveness) 2.2 FA = (Ha, 1996)

S, QUANTITY
Z3 COMPETITIVENESS
Ey INTRUSIVENESS

FFE AN EHE FY $E5 Ui oA AHA}
=9 ARAY §Fo] HFH 7] wiFo] B Fol Fire] FAl
=3 3¢ ARIAESHinformation overload)S WAAA Fal &
|27F FaE Bl @S 36| Eole AdE ot {5 H
th.(Malhotra et al., 1982) ZX|UA|7] @2 File= AH|Rp|A &
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1A o 4 (overload perspective) |4l EHEE A4Sk Q2lolth
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H= 3z HI} Nominal estimation (scene type)
FEA =9 "It Subjective clutter ratings

HEEE o228t ™ Computational approaches
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dpel Tig AT oby REsich diRiel Avold AZE &
el 24e gl ool o WS e ohs ARZA}
£ Eojol ANHATY. Haty Aol AzE E3tE 24| 7
T AR Eol7] flste] Aol ARRE ARISl EHEE H
THE o]§sto] At medate] A4 24 Foto] 5% o
2 g2 Hlast] E4ck= 5o ARAQ 4 WS ol &
A7 AZE 2l et (Henderson, Chanceaux, & Smith, 2009)
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=
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2.3.3 EXIzo} EMM S & (Search Efficiency)

AZrA A Jpdofl A BESAIZE] g9t
HAENoF ot= HEES A7](set size)e} 2
9] Z(number of objects)o]tt. & SA|H

Hope] AoA:

2

|
St B EaH

3 p BEgo] A7)of A So] wpe
ghm A|7ke] §olg Aol WASIATE (Wolfe, 1998)

> d L

aas
shol A Holze 7
A AARE A
A

Rosenholtz et al (2007)8] Aol A=FEZE AFEH A9 Aut
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eature congestion, Sub—band entropy, Edgy

density 2 AlZb 232 Aolotdrt. (Rosenholtz, Li, & Nakano,

2007) Feature congestion= A (color)¥} ®9(orientation) 12]3L

A= (uminance) 9 ©IHEd= Absks Aotk Heo

Subband entropy:= °IH|X|E FoF EE F4s5t= Zlo]|il, Edge
A

Density oln|A| 9] ®A 2] & Artste] A ofnz]of A 2|5}

AL B2 AHAA BEES dESchked 289 =9 &4
Al 3

Sl (Foet ol W 1 RHA

= o o
ZHRo)o] HA5EATE. (Boersema, Zwaga, & Adams, 1989) &%
SAl Aol FRA ] Bagh A S7HA71A, wAAte]

a2 Aokl ®91E F3oh (Miura, 1990)

U F4 99(Central Area)o]il Ur‘ﬂz] o stte 9 99
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A2 fovea)oll fIX|A|AHOF st=t], o]& F&A|oF(Useful Field Of

View)2} Sttt (Eriksen & Eriksen, 1974) S8 AJof= &
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Zr=th (R, H. S. Carpenter, 1988) SHA|9t 1140 A2t ofo] E&)

7 AHE Aefstale ol=et mAstal #E

™ (tremor) 22 A =
o HiF-29 ofelEdA AHzE o] 2AdE S4Y + 1 o

2o 2 =wolAE aHsHA] =t

Y (drif)e 23 AHor LA A5sH= ok £
ojth AAE A7l TS didE Sl AAT of 2-15
arc min( 1 arc min= 1/60 degree) ©] H<| ¢tollA A w1123
t}. Martinez—Conde, Macknik, & Hubel, 2004)

A = F(microsaccade)2 22 7] (AZF 1~2%)9] ToF &

oh vy Fof WARIE oA FraAlCF ¢te g ?474*]7]71
gAglolehs ATE gloit golo] E¥elE Lojsich

(Martinez—Conde et al., 2004)
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BB 1~20° oA dojdrt (R. H. S. Carpenter, 1988)

=9

LOF 24 AJ7HSaccade Latency)S Hol% 150~175mso|H

600° /soltt.

A
—

5007 o £EE 7HAAL, FHd £k

UEtf= 5342 HIrt (R, H. S. Carpenter, 1988)

or

o

AN el =
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=

)

el
i~

olJ

=

9|

ojtt. A ofzo] <
Fol wat A1 §EA (visually—

S
T

St
=

om 2

e|F A= glol ZWA7L

oF
2

719 FZ4 (memory—guided) =

=i}
=

guided) = 2F

o
—

o}, 2pFA T oK(spontaneous saccade)
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P

X (smooth pursuits)

Azt

t
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==
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(4) Al 5 (Optokinetic reflex)
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A A Adi= 187099 FRHEE 1920d o] o]=27]7hx] 9] A
TFolH, F= £ FAdl digt 7124 AMdES A
g4 T Tl BHEHE e EoRt 2Fo A
(Saccadic Suppression), 7 =89 Al AJ7tof] I ok Qb
259 A7) (saccade latency), & AlZFF S ou|st= 1A] 7
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2] (perceptual span)] 7] 59| ApHo] gis]Fct,
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T 94 Aldi= 1930dtiRE 1960l o]27]|7k2] 9] ¢i+to]
AdAeEel FokollA w9 FAdel 5 B AR
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|53te] ZFH 21X (scene perception)F2] SH 250
7 (Buswell, 1935), 9171 Fdefl et Fak A7t 5
t}. (Tinker, 1958)
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4e e ATelAE, A2 TR A gaR el 7} 5
ATt AL ST Fold A2 DA A S A&7
o] fulatA AolE BPom, HRE HAANA e FuA e
7} 27HE §FSAT 5 SA A% A7 5O A FHA A
SHE WY BAH foIg oS Bate] A7 GAelM e ag
o Holg Fal AR AR @] fede WAL (Bojko,

Gaddy, Lew, Quinn, & Israelski, 2005)

Oz 6. SA XIEAZE

o

8t C|XI2I "I} (Bojko et al., 2005)
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AREAE T T oSkl AA 2 7 S8 AR tar
A TjEl-S AHol=t] AFHEETH (Byrne, Anderson, Douglass, &
Matessa, 1999; Cowen, Ball, & Delin, 2002) ¥ M| A9 A=A}
E9] A Ee “F” I &2 “Golden Triangle” 522 YEh =
Ax B3 At (Hotchkiss, Alston, & Edwards, 2005; Pernice &
Nielsen, 2009)
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T2l 7. Google's golden triangle (Eyetools, 2005)

YA EoA AlFEe ot ofn|x], 9lAE &3, T3 [AA
Q1 vjz] gl wjhe] ot Tz}l Foll tieh Aoy st 3§
7He Bl o AtelEL] AREAd(Usability) 5= ASoloF sh|gt
71&S] A7 WRECcRE 1 wEA 3 5 gle dHol
t}. oA oA, 71£9] & W (Observational Method)o]u AF
87 W7HUsability Test)oll A &3] AMEHe= AS524 dEHFIn-
Depth Interview)®4] Tro == o]2]gt A|ZH4 g AFo] AgLY]

A AolE A W] olFA G AEAS YA vop



Al s Aol 282 @F11 ok (Goldberg & Kotval, 1999;

Jacob & Karn, 2003; Poole & Ball, 2006)

244 =9 Xl =X A (Eye—movement metrics)

Goldberg & Kotval (1999)2 4 A4S H7tst7] flste] AlA
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1.1 2A| 24 (Fixation Count)

-S4l B (Fixation Count)e AEolM ARt Fold A=A
HrAget -S-A1 ALl 7H4=(number of fixations)E Eetth.

A Sl e 22 oujz 2AHEM A Slae oAt
Al sfjof oh= 2452 et o] ok (Goldberg & Kotval,
1999) wrebA] SA] Bp7h B2 A2 AdolA Foi ARle|A o]
dA7E Ao st AlAA A=9] ATt o Brks Ae oH

st SR o2 Algbo] wet sjdeEE PA Gelo] S Hel
M7t Bobe A PEATF 1 ddd] we g sdrta @
2 olnt. wabq g4 B4t PR gu] AEE EAss A

2 ARRS 4 9ok Mackworth & Morandi, 1967) Z+-& Aol A

t© BE FAAol £2 FHM w2 A ST SAHEUA.
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4229 AT AP AW FFHY adlolk 4] Ark
Bedt AR Aolo] WATHA GFE Wit 55 SR 4
B A% AL 059 $A AR e AL Megaw &

Richardson, 1979)

—

A& (search efficiency) & 29 A#A 7}t 3l
Al Foi7l k] A[ZRe] dolof met A 3l
toll gl A& 1Hdfof gttty @i Ag A
o F QA (Critical Stimuli)®] £AES =2 A

. (Gould & Schaffer, 1965)
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1.2 2A| &X|(Location of fixations)

1_0 ;q.oqxqo_el_ l-:a}-7%]4_ 1:17].% 7/_1 E:—‘I\f 7(__)]%1‘%_ o]—Oq _6“—9—01'
ol AAR = G99 ASH Ht. (Loftus & Mackworth, 1978)
mebA Al QIR o@AAPE RSt FHE Fo] A E AnE

% get.

1.3 2A] X[&A|ZKFixation duration)

A B A ARE AYT 5 e AT AR 100-150
msol™ AP 1A HtA] AZE2 250-300mse|tt. & H
ojgle AEAZA ZAl AEAZFo] Aojnal A QL
(Buswell, 1935) 2t1 &7t =2 2248 Y= HgolA A2 59
a8t 71 SAI7F dojdtt, (Kolers, Duchnicky, & Ferguson, 1981)
TojE k= 3J7to] Aol o go] dojidr

Al AEAZP] 1 A2 sidske Al H w2 Albe aHdt
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. (Goldberg & Kotval, 1999)
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(Fitts, Jones, & Milton, 1950; Goldberg & Kotval, 1999) = -4
&A1) Ao A=A HE Ayt e Adty wg g
T Ak wEbA SA AEATEY] B 2 SA HolAd AR
Ao Hagt ARte F4ste AE= AEE & k. (Ho,

Scialfa, Caird, & Graw, 2001) B A A|&EA|7HS

rr

A ARG 94 ASARNE ERATA e @
sk R WA SAE ASEE o SASTHE 4T oz
R gA A&AZe AA st Asty A Eoke Evlshs 2
3} palo] Q7] whge] olojAlE SA A&AZke] Hlste] WA

o}, (Scialfa & Joffe, 1998; Zelinsky & Sheinberg, 1997)

A AHFAIZRE Aol FRl wEb g 2EE HQ
(0.1~10sec). At FA2FA (detail search)olA= 71 A7)
=, Folk 7] 9] = HS ARl £8FHE AFS HQlth
(Ohtani, 1971) tEES] A4 FY(inspection task)ollA A4 A9
v A AEAREY] it di=f 300msH = oty (Megaw &
Richardson, 1979) &A] 7Ite] Aojx& ZA> &M AJ7to] 7
a

AT P ol EH RO

T o

m@2prt Wl AFH st EREe] wE & 2¥d I
< T} op7] Qg AtollA= ol HAE d4E 71 SA A&
Al g QF-2-59] 2]7 (Repeat Fixation)7} ¥H2HE ATH(P. A.

a

Carpenter & Just, 1981) ¢t 52 3|7+ olsfe] Aufjo] 7]<l
t}. (Blanchard & Iran-Nejad, 1987; Frazier & Rayner, 1982)

1.4 & 2A| AlZHCumulative Fixation Time)
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An eye movement analysis of

perceived outdoor advertising clutter

Hana Kim

Human Factors,

Department of Industrial Engineering
The Graduate School

Seoul National University

Objective: In the present study, a comparative analysis of perceived
outdoor advertisement clutter and visual search performance before

and after street improvement projects was investigated

Background: To determined the perceived clutter we examined the
edge density (Oliva et al, 2004) and the search efficiency as a
measure of subjective visual complexity of scenes that were the
execution of the improvement project for the outdoor signboard in
Seoul, as well as the difference of eye movement pattern. Features
of their scanpath with respect to various saccade and fixation
parameters were examined to determine whether they behaved with

eye movement strategies.

Method: 30 Viewers looked at images of outdoor advertisement as

their eye movements were recorded using an infra—red recording
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technique (Tobii x60) during performance of visual search task.
The edge density was measured to be determined for complexity of

signboard and precisely quantitatively specified.

Results: The Longer latencies for previous scenes resulted from a
greater fixation count and longer scanpath length needed to locate
a target. The results indicate quite clearly that perceived visual
clutter correlates with search performance in scenes as assessed

both by response time and by eye movement metrics.

Conclusion: Eye movements helped corroborate increased visual
search efficiency of the new outdoor signboards under visual search
tasks. The signboards before the street improvement projects
produced more fixations with longer scanpath length, which meant
more difficult searching. The longer reaction time indicates less
efficient scanning behavior. Fewer, yet longer, fixations were made

with the task of after street improvement projects. Shorter

scanpaths indicate that the given signboard names were easy to find.

Keywords: Eye—tracking, Visual search efficiency, Perceived clutter
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