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Abstract

Background  As the role of conversational artificial intelligence(AI) agents expands to encompass
emotional aspects, akin to the significance of nonverbal cues in interpersonal emotional exchanges, there
arises a critical necessity to integrate visual cues of empathy within user interactions. Therefore, this study
aims to propose an eye-shaped user interface(UI) design for Al agents to naturally convey empathy to
users during joyful emotional conversations.

Methods Through a review of previous studies and preliminary investigations, joy was defined in
three intensities: mild joy, moderate joy, and strong joy. The study focused on human eyes as a medium of
emotional expression, analyzing the forms and movements of eyes corresponding to each intensity. Based
on this analysis, eye-shaped UI designs for conveying joy were proposed, and experiments were conducted
to verify the impact of applying these designs on user empathy (cognitive empathy, affective empathy,
attitudinal empathy).

Results Eye-shaped UI design significantly influenced user empathy (cognitive empathy, affective
empathy, attitudinal empathy) towards conversational AI agents, particularly enhancing attitudinal
empathy, characterized by actively listening to the user’s story.

Conclusions  Providing visual feedback through eye-shaped UI design effectively enhances user
empathy towards conversational Al agents in joyful emotional conversations.
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Table 1 Expression of joy by intensity
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Table 2 Components of empathy
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Figure 1 Description of eye shape by intensity of joy
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Figure 3 Eye-shaped Ul design proposal

4.2, =g UI ORI HE
S UL HARRl0] ARgALNA o= 7182 B FolsH Aesh=A 455t sh 2279(d4 8%, A4
1479)] 4de ez e APshinh. aAE2 221 482 0 4 4xd 9 49 A=see

ARE 5, g GAIA =7 A4 FRE Aueha ojo] 74 A5 =7 A4 ol3E Adetel

A=!
349 A5+ [BM SPSS Statistics 29.0 Z2IE o WAk B4-& AAstAtt. £4 A, Al 71A]
G B 718 S L= ACE YEsten, 78] el QAdat 74 oo digh wat 24
A7} Table 83 Zo] p<0.001E Uett} TAZHLZ ot Aoz yepgt), wabA, Al 7k4] 94 49

A3 AR AT A olFlel folula Aalel glor, ol 7 AEH = e UL tiAele]
AHAA S 7| Be ALHLS ofulgit.

Table 8 Verification results of eye-shaped Ul design
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Table 10 Empathy experiment results
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Table 11 Empathy experiment results by empathy components

nEA m OZ=mMx}
x| E T o= _
8 N ) (D) t p
A 44 3.75 0.81
QIX| 0.806 0.211
B 45 3.61 0.81
A 44 3.67 0.70 .
of HA 1.804 0.037
B 45 3.38 0.82
A 44 3.82 0.97
HE 4.135 0.000
B 45 2.86 1.20
A 44 3.75 0.87
QIX| 1.867* 0.033
B 45 3.44 0.66
A 44 3.90 0.65 .
= HA 2.432 0.009
B 45 3.58 0.59
A 44 421 0.55
= 6.324 0.000
B 45 2.96 1.20
A 44 4.03 0.83 .
QIX| 3.157 0.001
B 45 3.58 0.50
N N A 44 4.16 0.80
2 A 5.507 0.000
B 45 3.33 0.60
A 44 4.45 0.62
HE 8.195 0.000
B 45 2.82 1.18
*p<.05,**p .01, **p.001
6. 3. M= QlE|H ZHat
= I Ul 3¢ AW & = Ul v 23S Ja@)olA 242 2234912 Al 4] ddzE AAste] & o4
P& o g AF JAgRE APsHet. 1:1 did F v g HES APty on A A7k oF 408
AE 24853 AEFAAE HA AT e do|dEe| gt 43} FHE A& S gt
FAZQ o] 45 ARSI Table 125 A% A8 H Y82 aoF A3t Ao},

Table 12 Interview responses

= =2 SEHUE
40| JotiE5 SHU0| HM O ZYAX| 5| AR 2= AUCH
QIx| A2 etHA = 2 E SEY0] 25[H HBA LIATIC
J&H SHYNM SEH 7I20] S Si=tE.
A e Lto] ZEE el SRote Set Lol 0t
Lto| &&tS Ofafietttal H2tey thatE X&sta Mot
B BHSol =7t JoliEaE W 20 MIHoZ ZAsH| floi St AHTICH
Lif O0F7|E Et7t2iotn e tiEsta= #HK2 WOkAE AT
oIx| HELAOIA Ltol|A SE5H7| flal =2 etths A0] =AZIC,
Lol 3= & QAo AL LIATILt
5 e L ZEE OlsHet SatLt 27 7St X ZRI= Tt
27 QO] MHIAXQI DA X|0FE 7|20] EOt
B HoliE gHE St SAEnE
Lit O[0F7|0ff R 2tafsl HICt

326 Archives of Design Research 2024. 05. vol 37. no 2



502 Shele, uet
e,

o <l

1

A
<!

I
o Ul E]Z o
]’J‘S‘ /\}%1}94 o
TOE 2
S

o ®
X7 T
¥y oamey
]HI_E §Eﬂ7u__o o
ﬂﬂuow %ocyiwmowﬂmn%
lgulcu ﬂnﬁmmﬂdnﬂm,__m
Mﬂﬂ 84,51 IS
5 T u_oooxlﬁanmmu._ae%
Mn_%‘_r AuﬂwLoVL_‘_WWmEmo
7n_o:=d.ﬂ H_Wﬂu Hmewﬂluﬂou,zlﬁ
10..__/di|0 ]low_ﬂ&o‘.rﬂﬂmeu ,I
ﬁlowq. Mmﬂlnx:%}io T
R ow_uwﬂﬁﬁﬂﬁ R
LS TP F3TEES
umgo%o %@%ﬂkﬁkmnﬁ D: ﬂ|7§xﬁnomﬂﬂ|
__ooprﬁa_q %Qﬂu%muw@ﬂﬁr <3 8 %MEM%?%
s o Lﬂ@. B o 5 o = V]S
REE % e E@E@& i ©: uuo_ﬂwi%
ﬁﬂ.ﬁ% T B w ool 24 o T s @%aﬂz 4
o_ﬂW7 ﬂ_ﬁﬂu.wmmﬂﬂmﬂmﬂ = mmmuﬂuﬂwq_&,i
ﬁEA% uleH7x§1ﬂnﬂo w_zfutﬂiu'
%E__ﬁu‘ L.;Hqﬂoamﬂﬂ L__qfdl.a__;. 3
IR A Vm_qurg}ﬁqu z Huo14@4
> z 2 o prk Tod N N ™ S = Nt = ost n%d
EEQEAT .zmﬁiﬂuzoﬁ¢%o_e = ;.Jﬂ.ﬂaturﬂ_a
ﬂ%g; _Joﬁo_L_Lﬂwne_e, 2 uﬁﬁfﬂoﬂ
Flo_o B oo W T ® . e Ry
5 X | W T o oﬂ%d o : _#o_.a_.me ut,ﬁwo
oﬁﬂqo o X ‘l;om,_rlu g = O o
Ho i F xﬁoT_A_._mo 5 g 5 aoo_aa_/ﬂuimm
c %aag%gmqa : 23823 :
ﬂr.,_moxﬂo Hi@n_,_meﬂuﬂu7$1 - oz__@__oﬂ.uw_eﬂ
m_mﬂoa_mﬁ wEﬂ@E%aaﬂ MWLS_Ewﬂém
Aurmu__pg eg_doé@mﬂ%% g.at;. O
Hla,—zuxo ﬂﬂﬂﬂLmHlﬂoY_c,_ﬂE .VW - dlul,muﬁﬂ_qﬂplﬂu
ﬂoM@ ﬂunﬂuﬂuﬂ_ﬁﬂuumm' 1 - ﬂﬂ;%uﬂ%ﬂ
ﬂu | X T Ho %0 = N B No .m_ﬂ 8 a X g ° RO reo <
ﬂ.&o&oﬂo a__o.a‘.ﬂﬂ.ﬂuu B v Téaj_;ATH op
..n_ulq_A|1r ‘kﬁﬂlﬂﬁd ,m.o_i_‘Lé7 = Xa T Ltﬂaﬂn
o K lﬁamo_:o__}c.:mﬂ 5 ) o o —
ca_aﬂuuma A ,moj.uhdé i E]eduaﬂ]ﬂwﬂx7
pmfolu‘aa o_wheeﬂuxéaoﬁmﬂ 5 Rﬂ&@ﬂ&%
o 0T B mﬂxu__um.,vélg T S 731]_fz,.§®
M WEAT@:;EQO_HQ o a;awqmuo_oh
o B oE T wo_elkmﬂﬂﬁox% £ moﬂwwﬂﬂ_ﬂom‘
) L o =]
__dﬁmﬁio @Mm#_wﬂﬂumﬁ{‘fiﬁ 2 7um.._,%_o1m.ﬁnn
(A or 103LOE}E © auaquoﬂuf_m
@ﬂ% },MV%EE_QS;&M R e ﬂﬂuro
5 0 E@ﬂﬂpﬂﬂﬂ# g goﬂyumawﬂo7
WNEHN%QJQLQ 2 Lﬁmgfﬂuog
; iﬁiL_‘_M 1,7' o %U_qu/om-faﬂo
s%ﬂmo e l@@ﬂ%%@
o i e : mnﬂ;;]ﬁg il
u .o 110507.1:,_2
or @0 N #oﬂwl,_
3 ,_‘_fanégﬁ ~
Klo et _Ll o .ﬂLI]
> J|OMHE1r L|7
*0 wn W .|7_I.A0”E|‘__IOM
n o _,T.AT__o_euEHOMme_I
B ﬂ._LOE.E%ATOIE
S % & A G
ﬂu@ﬁﬁ%@.
ﬂEoHEAI

WWw.a
~aodr.or
org 327

742}___
]1_ c‘)le}jl]—

=

37]9] 3
]v’] 9‘]’?‘;01] E%EIOJ_Q_EH



Acknowledgements

The video stimuli used in this paper were created by the author. To access the video, please refer to the following link:
Cho, Y. [StimuliHub]. (2023, Nov 2). Video Stimulus: A [Video]. YouTube. Retrieved from: https://youtu.be/
SL7fxf1FFQE

Cho, Y. [StimuliHub]. (2023, Nov 2). Video Stimulus: B [Video]. YouTube. Retrieved from: https://youtu.be/
fGg3zZbHsxl

Cho, Y. [StimuliHub]. (2023, Nov 2). Video Stimulus: C [Video]. YouTube. Retrieved from: https://youtu.be/Kw-
wO_Nc3fg

References

1. Baron-Cohen, S., & Wheelwright, S. (2004). The empathy quotient: an investigation of adults with
Asperger syndrome or high functioning autism, and normal sex differences. Journal of autism and
developmental disorders, 34, 163-175.

2.Cho, Y. (2024). LH3tE Al OfIO|FESt ZZHE A8 5t = FE Ul CIAFRI M2t 7[E9] ZHEE S4HOZ [A
Proposal for Eye-shaped Ul Design for Empathy with Al Agents: Focusing on the Emotion of Joy]
(Unpublished master's thesis). Seoul National University, Seoul, Korea.

3. Davis, M. (1980). A Multidimensional Approach to Individual Differences in Empathy. /SAS Catalog
of Selected Documents in Psychology, 10, 85.

4. Davis, M. (1983). Measuring individual differences in empathy: Evidence for a multidimensional
approach. Journal of Personality and Social Psychology, 44(1), 113-126.

5. Fong, T., Nourbakhsh, 1., & Dautenhahn, K. (2003). A survey of socially interactive robots. Robotics
and autonomous systems, 42(3-4), 143-166.

6. Hatfield, E., Cacioppo, J. T., & Rapson, R. L. (1993). Emotional contagion. Current directions in
psychological science, 2(3), 96-100.

7. Herbert, G. (1861). The Poetical Works of George Herbert and Reginald Heber. Edinburgh: Gall &
Inglis.

8. Hwang, M., Han, J., & Kim, B. (2021). ¥tS¥ JHE BY TS I8t 244 H Mt [A Proposal of
Emotion Map for Facial Coding on Reactive Character]. Journal of Industrial Design Studies, 15(2),
65-73.

9.Kang, B, & Jun, S. (2022). A4 2RO L& B} 0I5t JEHOI| CHet ALEA Q1A AL St C|AQIS
A SE0f| CHEE 24 [User Perception of Social Robot's Emotional Expression and Forms of
Anthropomorphism]. Archives of Design Research, 35(2), 137-153.

10. Kang, J. (2018). 2fgte] SZ|0|2E 0|85 K T WA ZF2H 7 ¢4 [A Study on the Development
of K-pop Dance Emotion Model Using Laban's BESS Movement Theoryl. Journal of the Korea
Entertainment Industry Association, 12(3), 249-266.

11.Kim, M. (2015). OfLIM[O|M & FHH O] ZH0| 2 EHI X A7 | [A Study on the Facial
Expressions and the Gestures of Emotion for the Character Animation I]. The Korean journal of
Animation, 11(4), 23-42.

12.Kim, Y., & Kim, J. (2017). 2& AT J4gt L EtE 3} [Development and Validation of Empathy
Scalel. Korea Journal of Counseling, 18(5), 61-84.

13. Laban, R., & Ullmann, L. (1971). The mastery of movement (Revised 3rd ed. by Ullman, L). Boston:
Plays.

14.Lee, S., & Yoo, S. (2017). LA 229| HE| 2 &} QIHHMOM 2] 28 EH CIXIQI ¢ [Design
of the emotion expression in multimodal conversation interaction of companion robot]. Design
Convergence Study, 16(6), 137-152.

15.Lim, Y., Lee, E., & Kwon, J. (2017). &8 HRUAOIME 23t X2 = 2= B3 217 [A Study
on The Expression of Digital Eye Contents for Emotional Communication]. Journal of Digital
Convergence, 15(12), 563-571.

16. McCloud, S. (2006). Making comics: Storytelling secrets of comics, manga and graphic novels. New
York: HarperCollins Publishers

328 Archives of Design Research 2024. 05. vol 37.no 2



17.0h, Y., Shin, Y., Lee, J., & Kim, J. (2017). Z& HE{0f| 2 HIHLIA 229 QlE{24M CIXFI [A Study on
Interaction Design of Companion Robots Based on Emotional State]. Journal of Digital Contents
Society, 18(7), 1293-1301.

18. Park, D., & Ban, Y. (2019). &8 222| ==Xt S St Q7222 ZH HF LA 0]M0f 25t AL [A
Study on Human-Robot's Emotional Communication through the Movement of the Eye of a Social
Robot]. Journal of Korea Design Forum, 24(2), 129-138.

19. Russell, J. A. (1980). A circumplex model of affect. Journal of personality and social
psychology, 39(6), 1161.

20. Srinivasan, R., & Martinez, A. (2021). Cross—Cultural and Cultural-Specific Production and
Perception of Facial Expressions of Emotion in the Wild. /EEE Transactions on Affective Computing,
12(3), 707-721.

www.aodr.org 329



rol AAA mzol A vl

of wet e
o weh 2

=]
1=

w7k S

=

=

ol A4
AHgRANAE B2

A o= AlF

=
L=

A

Al

7] =
A%,

|

1 Aol

)

et

He= = G UI A1 S A

° -
Z:!—E@EO

7t AR A AALAA

E

S ke

4

b3l
S|

o]

1 248249] olobl2 A%

S

T AREAR] SR

oflo] A Eo] of

i
o

o, diekg AEAl

el = Fell UL A1l frejmgt

oA u, &

SEO
OOE

gl 33

.(:31_

€] 37 sl A diztg AEAS olloldE o

H
=l

Higo R 7]

=
=

79| 23

(NRF-2023S1A5A2A03084950)

12492} 4 2)4 (jech@snu.ac.kr)

330 Archives of Design Research 2024. 05. vol 37. no 2



	대화형 인공지능 에이전트와 공감적 소통을 위한 눈 형태 UI 디자인 제안: 기쁨의 감정을 중심으로
	Abstract
	1. 서론
	2. 눈의 감정 표현 연구 고찰
	3. 눈을 통한 기쁨의 표현
	4. 공감적 소통을 위한 UI 디자인 제안
	5. 눈 형태 UI 디자인 공감도 실험 설계
	6. 눈 형태 UI 디자인 공감도 실험 결과
	7. 결론 및 제언
	References
	초록


