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Analysis of Visual Attention in Negative Emotional
Expression Emoticons using Eye-Tracking Device

Minhee Parki, Mahnwoo Kwon”, Mikyung HwangTH

ABSTRACT

Currently, the development and sale of various emoticons has given users a wider range of choices,
but a systematic and specific approach to the recognition and use of emoticons by actual users is lacking.
Therefore, this study tried to investigate the subjective perception and visual attention concentration of
actual users on negative emotional expression emoticons through a survey and eye tracking experiment.
First, as a result of subjective recognition analysis, it was found that emoticons are frequently used
because their appearance is important, and they can express various emotions in a fun and interesting
way. In particular, it was found that emoticons that express negative emotions are often used because
they can indirectly express negative emotions through various and concretely expressed visual elements.
Next, as a result of the eye tracking experiment, it was found that the negative emotional expression
emoticons focused on the large elements that visually emphasized or emphasized the emotional expression
elements, and it was found that the focus was not only on the facial expression but also on the physical
behavioral responses and language of expression of emotions. These results will be used as basic data
to understand users’ perceptions and utilization of the diversified emoticons. In addition, for the long—term
growth and activation of the emoticon industry market in the future, continuous research should be
conducted to understand the various emotions of real users and to develop differentiated emoticons that
can maximize the empathy effect appropriate to the situation.
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Table 2. Analysis Result of Statics,
. Igwaticon Ompangi
Section(Elements) AOI AOI
TFF | TFD VC TFF | TFD | VC
Face Parts AOI 1| 2441 | 26.29 61 |AOI 1| 657 | 49.89 | 98
Character

Body Parts AOI 2 | 1267 | 398 20 | AOI 2| 1456 | 331 11
Right Pillar(door) AOI 3| 1449 | 5.09 15 - - - -
Right radar AOI 4 | 2665 | 15.19 41 - - - -

Left Pillar(door) AOI 5| 2279 | 9.02 18 - - - -
Secondaryl | Image Left radar AOI 6 | 6.17 1.93 6 - - - -

Hitting effect - - - - AOI 3| 528 1.27 3

Ground - - - - AOIL 4| 92 1.93 5
Bird - - - - AOI 5| 2318 | 1064 | 24
Stay out of AOI 7 | 1321 | 19.74 42 - - - -
Secondary?2 | Text -
Ttekki - - - - AOQOI 6| 1858 | 1057 | 37
. Yeosinl Yeosin2
Section(Elements) AOI AOI
TFF | TFD | VC TFF | TFD | VC
. Face Parts AOI 1| 765 | 46.83 77 | AOI 1| 11.02 | 4469 | 81
Character -
Body Parts AOI 2 | 1995 | 652 24 | AOI 2| 16.30 | 4.98 14
Cleaner AOI 3| 504 1.88 4 - - - -
Hair Cap - - - - AOI 3| 188 6.09 26
Secondaryl | Image Angry smoke - - - - AOI 4| 16.04 | 454 19
Chair - - - - AOI 5| 366 0.25 3
Gown - - - - AQOI 6| 1524 | 381 13
. Body is stiff AOI 4 | 2582 | 2441 48 - - - -
Secondary?2 | Text -
I'm mad - - - - AOI 7| 0.85 0.76 54
Hand-printing1 Hand-printing2
Section(Elements) AOI anc prmis AOQI anc prntis
TFF | TFD vVC TFF | TFD | VC
Face Parts AOI 1| 3810 | 16.59 46 | AOI'1| 3295 | 21.7 44
Character
Body Parts AOI 2 | 1058 | 1.22 6 - - - -
Cloud(left-down) AOI 3| 268 0.47 2 - - - -
Cloud(right—up) AOI 4| 5.06 0.92 5 - - - -
Rain AOI 5| 11.28 | 2.53 10 - - - -
Sigh effect AOI 6 | 10.34 | 2.76 10 - - - -
Secondaryl | Image Wooden stick(right) - - - - AQOI 2| 498 0.47 2
Wooden stick(left) - - - - AOI 3| 2152 | 6.61 20
Background - - - - AOI 4| 183 | 1482 | 55
Fall out - - - - AOI 5| 92 1.12 5
Red star - - - - AOI 6| 118 3.38 11
Things don’t work out | AOI 7 | 9.27 38.85 81 - - - -
Secondary?2 | Text -

Suffer patiently - - - - AOI 71| 1034 | 4667 | 91
sore iy SARANTE D SANES g ol el 4§ Aol AU ey BEWL AL
E] Z(Igwaticon)?} &F°](Ompangi), *411(Yeo- (B147, 954 5)9 22 AF4-0 FAHA &
sinl), H412(Yeosin2)2] 75 N EH e A= A1A HQ A7 TheFate] Alddo] d=nt ofyzet Al AR
o FABI) AESE, RAA HAED o|mE  ROE AFHE ACE HorEer. @ A=z
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Table 3. Analysis Result of Visualization (including AOI, Character(C), Graphic(G), Text(T)).

Section Igwaticon

Yeosinl

Hand-printing1

AQ],
Heatmap,
Gazeplot

D Gtk

C>T—->T—=C

T—->T—->C

Section

Yeosin2

AOI,
Heatmap,
Gazeplot

C—>T—->G

El1(Hand-printing])& 71 e 4dF3 g 2Ed &
AFsHAl, =2’ 2(Hand-printing2) & B 2 E0|
HAsdhe Ao E e, ol #4884 5 24
o] FAgE dojoio e Hs= #Ho] 52
Zo = ote et Aol FH R A¢ o|HEZ
(Igwaticon)® ©1411(Yeosinl)2] 7%= 71 &€
Aol MR zEou o] o] FE]E(Igwaticon)S 7H
YE 9 o] Aoz =y PFEikSa o,
o 411(Yeosinl)-2 7HA o] FASHE Aoj @i Al
o] AFHLE HE ALE Ueet), ol A3
A AAEY o BEZY A5 PFHkEolu Ao}
2o BHzahd Ut et AHo] 2 Ho=
stetE ¢t

HIhH AFU Al ¢ BAZE Yol Al
AN & Jde EFAR AlHE =Fo] %ﬁ
2, 7t o]HHF Y TR L00A "]Z]'Ziii
FskA717] A E A

—r" r“-'

u\l
N
L T oo [0 o

o) 7Fe® Aeick, Ea olmEjzald 3y
991 A PEol}h 1o I W, 7
5 sl TR F o o
UHEE ol EHZ /el 7hed A
FUACl A HHL FRetT
Vg Fad B w 2o
4 gom AA A8 5 9l
olt}. o] & 93
°H§4%ﬂ“41ﬂ}
olUel Azt o2 d
SIS P s Rl s RPN rd s

a

o&
N
Rlooxd gt

o
)

>

o
Ir

=t

N
)
o
ol
o
E
ruZ: oft O i

%
e
re
-
é
_>L
r{r rlr

9 of _<a
fr oy
N

>
N =R
offt
)

o BN off
-1

U1 )
z
2

2
3
ﬂlz
e

d ru{o

=
4r -

lo
"

= >

_ﬂ
e
b
e
%

N
)
ofr

Aol A Thepsta ARsl g et sk of
9% Ao testsolbs o BEIEe i AHg
AEe] Q47 BEAE olalse NXABE B
2 o AUt B FF o] ET 43iA%]
A7)0 34T BHEE AL B Aol A A
A R oFA - WA ATPEE Wastel Al
$AE] TR 7S ol FT FTol AHY T

ZEINE FUEHE 5 Y sk ol wEE A
& % ASHA ATt o) FoiHof & Zlolnh

REFERENCE

[1] M.H. Park, M.K. Hwang, and M.W. Kwon,
“Analysis of Visual Attention in Mobile Mes-
senger Emoticons using Eye-Tracking,” Jour-
nal of Korea Multimedia Society, Vol. 23, No.
3, pp. 508-515, 2020.

[2] J.E. Shin and J.H. Eune, “Study on Emoticon
Design Elements for Emotional Communica—
tion,” Korean Society of Basic Design and
Art, Vol. 18, No. 6, pp. 351-362, 2017.

[3]1 BR. Song, A Study on Meaningful Association
of Emotion and Sensitivity of Emoticon
Design’ Centering Around Emoticon Com-—
munication on Kakaotalk, Doctoral Thesis of
Konkuk University of Visual Communication
Design, 2019.

[4] 9th Anniversary of Kakao Emoticons. 73
Emoticons with Cumulative Sales of 1 Billion



or More, https://www.yna.co.kr/view/AKR20
201124081200017 (accessed June 12, 2021).

[5]1 E.A. Lee, A Study on Emotional Communica-
tion of Emoticons Based on Mobile SNS
(Social Network Service) Messenger, Mas—
ter’s Thesis of Sangmyung University, 2018.

[6] HK. Jung and HK. Kim, “A Study on Users
for the Development of the Emoticons in
Smartphone Messengers,” The Korean Jour-
nal of Animation, Vol. 15, No. 2, pp. 79-103,
2019.

[7] U. Pavalanathan and J. Eisenstein, “Emoticons
vs. Emojis on Twitter: A Causal Inference
Approach,” arXiv Preprint, arXiv:1510.08480
vl, 2015.

[ 8] H.J. Kang, Cosmetic Color Design Process
Based on Emotional Analysis of Emoticons,
Master’s Thesis of Yonsei University, 2018.

[9] YN. Ma, H.J. Lee, KH. Lee, and Q.X. Li, “A
Study on Emoticon Expression Types and
Preference according to the Emotional Depth
of Sender and Relationship with Receiver,” A
Journal of Brand Design Association of
Korea, Vol. 17, No. 1, pp. 223-236, 2019.

[10] H.J. Choi, Emoticon Design Guidelines for the
Global Market, Master’s Thesis of Kookmin
University, 2019.

[11] C.W. Song, Effects on Empathic Communica—
tion according to the Implementation Types
of Emotional Icons, Master’'s Thesis of Chosun
University, 2018.

[12] D.E. Lee and S.E. Shin, “Perception of the
AAC Graphic Symbols and SNS Emoticons
for Emotional Words in Normal Adults,”
Communication Sciences and Disorders, Vol.
25, No. 2, pp. 334-342, 2020.

[13] S.H. Chang, A Study of Directing Users’ Eye
Gaze Movement in Virtual Reality : Based on
Eye Tracking Techniques, Doctoral Thesis of
Hanyang University of Visual Communication
Design, 2019.

[14] ML.H. Park, MLK. Hwang, C.Y. Kim, and M.W.

S&N 2XMHES OIDIEI2S AN FIFET 2M 1587
Kwon, “Analysis of Visual Attention in Bank
Brand Logo using Eye-Tracking,” Journal of
Korea Multimedia Society, Vol. 23, No. 9, pp.
1210-1218, 2020.

[15] J.A. Russell, “A Circumplex Model of Affect,”
Journal of Personality and Social Psychology,
Vol. 39, No. 6, pp. 1161-1178, 1980.

[16] L]. Chang, “A Study on Emotion Classification
and Design Elements of Mobile Emoticons -
Based on Characters of LINE,” Mobile Mes—
senger, Design Convergence Study, Vol. 14,
No. 3, pp. 47-59, 2015.

7€ ~20199 6€ 94
s FACANENE
A AYAT

BAI ok A 2TIAL, ALSA EAX B BA, BT

A9, 417 348k
1987 29 I Tjet A TS

A oo g

e 1989 2¢ 1E i

L T
_ 2006 8¢9 et st
(A3} uha}

19979 39~ @A) ANt gAY
By ok AE mio] WA, EA

J_?l_i

&

>
E <)

g o &

2009 5€¢ Pratt Institute(MS)

20179 2€ AANEn Ykt
(A1 HRAL)

2014 3€~3A BN o
Agu| o] i Zu s

Thal okt A TR, AHl Tl ARl 417 7t




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


