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[Abstract]

This study investigated the visual forms and design characteristics of virtual humans, specifically comparing live-action and
animated virtual humans. The study aimed to assess the familiarity of each type based on the uncanny valley phenomenon.
Findings from user surveys revealed that animated virtual humans were perceived as more familiar than live-action ones,
suggesting that a unique, stylized design has a more positive impact on familiarity than simply resembling actual humans. The
most likable virtual human can be designed when stylized appropriately. However, the study also highlights that multiple factors
such as visual expression, storytelling, and user communication, influence the overall attractiveness of virtual humans.
Consequently, further research is necessary to explore how these various elements combine to shape the appeal and efficacy of

virtual humans across different digital platforms.
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Table 1. Definition of virtual human in previous studies

Researcher Definition of virtual human

3D human body model modeled after real
human characteristics and appearance to
replace human roles

Y.H.Seo'M.S.0Oh-K.
H. Han(2021)

B.E,Kwak-S.H.Jeon | A 3D human being who can speak and
g, J.Y.Heo(2022) look like a real person

D.Y.Lee'J.Y.Han Realistic 3D objects with shapes similar to
(2022) human appearance or behavior

Y.K.Lee'H.J.Kim Presented a Cartoon-type Virtual Human
K.W.Park(2022) with a stylized character's appearance

D.K.Ahn,S.I.Kim Digital data with human-like appearance,
(2023) persona interacting with users
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Fig. 2. Uncanney valley graph for animation character

. HxY FHO| AZH [EE ER
m=t W3 FHA (virtualhumans.org) oA 253+ <R
o) M3 Fug B9 o Aelsidnl13].[14], o
SollA Q17te] &S Alwler FEAgA o] 7hsek HEa
e AW, WEFD F Aolol] afd s QEETHS st
Qrk AFH o= 20244 69 AW B BEskn
Sl AN 59, 7HEE 57 % 109 M3 Fue 44
sholtt. A4S 5D FHe thet gk
T 2. AAE HEY 8H
Table 2. Realistic virtual human
Number Picture Name Platform Nationality
1 ,@ Lu do Magalu| (2 Brazil
AT a
-
2 Lil Miquela USA
3 = 7" Rozi
iy ozi ©d Korea
4 z’ RuiCovery | @ (O) Korea
(80} i
5 ﬁ Han Yoo Ah | @2 () Korea
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Table 3. Cartoon-type virtual human

Number Picture Name Platform
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Table 4. Demographic information of research participants

Category Frequency (N=95) Percentage (%)
F 65 68.42%
Gender

M 30 31.58%
10~19 10 10.53%
20~29 32 33.68%

Age
30~39 47 49.47%
40~49 6 6.32%
E 5 3¢E 54 28 2 MEE

Table 5. Familiarity Measurement Questions and Reliability

Virtual human (variable) Cronbach’s a
Lu do Magalu 0.821
Barbie 0.825
Rozi 0.840
Lechat 0.824
Any Malu 0.868
Lil Miquela 0.879
RuiCovery 0.878
CB 0.778
Apoiki 0.866
Han Yoo Ah 0.881
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Fig. 3. Virtual human familiarity mean value and rank

http://www.dcs.or.kr



¥ 6. 34T =3 K-IA gl EZHX}

=2X|(J. DCS) Vol. 25, No. 10, pp. 2763-2771, Oct. 2024

Table 6. Familiarity measurement questions and reliability

A BR1sk) 13, HER HFY Fue W AR o o
tFol F71AR1 141 Maaigich. 48, Aalge 3D ol
Urilold N EE ARdA I FAs), oFghe] AL o
Tl “HE BDPﬁl Z1Ee R o] gAER xg#z Fe

4 52 AAEIlaL, oS 2o T B w0 Htet
thzste] A E 9 o“ AT} AR miAE e 2
Astgiet22]. 57, RS 3D vAE Fee] AlZA
2dEs R GEE 2] A8 A3t 2 S A
afo] AABIAAL o= 3 73 ErH23]. B Aol o]
olA] 2D 7HelEle} 3D elEo] @A o #8359l
A, ol E], IR, Wevbe, 24, 24 F 671
A 'fﬂE— ZIEow JhEE wEd fue] FH RS

Nt shlet. 97k o me @g oa%% Farste] A}
AHRY, BB, FH8H37
Fhstgom, Avks 5 83} ek,

EI.l..
FXL
)
T
¥
2

EL

E 7. 97 BE 85 (240, 0IR)

Table 7. Human features standards

Features Human standards
Body — 7.5—Head proportion
proportion — Ideally 8,9—Head proportion

— Distance between
hairline~eyebrow~nose~chin should be
1:1:1

— Distance between nose~upper lip
line~chin should be 1:2

— Between the eyebrows, length of the eye,
end of the eye~edge of the face should
be 1:1:3/4

Facial features

— Skin texture

— Degree of pore distribution

— Degree of blood vessle distribution
making it look red

Skin texture

Hair — Depiction of Hair and body hair
Lighting — Degree of light projection of face
reflection — Natural,flowy lighting and shadow

Pupil reflection Depiction of reflected light from the pupil

Facial muscle movements for emotional

Virtual Human Questionnaire M M SD
Comfort 3.92
Friendliness 2.95
Lu do Magalu - 3.140 1.316
Attractiveness 2.95
Warmth 2.75
Comfort 5.66
. Friendliness 4.89
Barbie - 5.147 1.092
Attractiveness 5.06
Warmth 4.97
Comfort 4.36
) Friendliness 3.60
Rozi - 3.671 1.415
Attractiveness 4.01
Warmth 2.72
Comfort 5.29
Friendliness 4.19
Lechat - 4.334 1.267
Attractiveness 4.24
Warmth 3.61
Comfort 5.54
Friendliness 4.07
Any Malu - 4.313 1.471
Attractiveness 411
Warmth 3.54
Comfort 3.14
o Friendliness 2.75
Lil Miquela - 2.858 1.297
Attractiveness 2.64
Warmth 2.91
Comfort 4.80
) Friendliness 3.98
RuiCovery - 3.992 1.629
Attractiveness 3.72
Warmth 3.47
Comfort 5.40
Friendliness 4.55
CB - 4.587 1.152
Attractiveness 4.01
Warmth 4.39
Comfort 4.92
. Friendliness 3.94
Apoki - 4176 1.483
Attractiveness 4.27
Warmth 3.58
Comfort 412
Friendliness 3.55
Han Yoo Ah - 3.708 1.560
Attractiveness 3.75
Warmth 3.42
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Facial .
expression expressions
— Anger, disgust, fear, joy, sadness
— Motion to achieve a certain purpose
Motion — Motion for emotional expression

Motion out of habit
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Table 8. Total stylization level

Realistic(1) Average(2) Stylized(3)
Body Apoki Lechat
proportion Barbie CB Any Malu
features CB .
Apoki
CB
i _ Barbie
Skin texture Lachat Any Malu
Apoki
Any Malu
Hair - BaCrEie Lechat
Apoki
CB
Facial _ Barbie
expression Lechat Any Malu
Apoki
CB
i _ Barbie
Motion Lochat Any Malu
Apoki

Barbie i i i

co p————
| m Body proportion
h m Facial features
Lechat = Skin textures
‘_ | Hair
Any Malu = m Facial expressions
‘ m Motion

|
Apoki [0 _

0 5 10 15 20
38 4. JIEY o3 FU oAjst H

Fig. 4. Cartoon type virtual human stylization level
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