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[Abstract]

Based on the studies on the effect of social presence applied to 2D media, it was applied to the situation of interacting with
digital humans using a new media called VR in this study. Looking at existing studies, social network services using avatars in
virtual reality (VR) have been studied, but there has been no study using digital humans. In the experiment of this study, the
user's reactions for avatars and digital humans were compared by creating possible situations in social network services. From the

results, the social interaction was extended to the concept that can be applied between users and digital humans in virtual space.
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- A-2 Human Avatar
" through what the Digital Human/Human | _ B Subi
Cognitive Avatar sa Biocca et ubject
) ysS. - -
Social al.(2001) A1/A2 Hi. My name is Jenny.
Presence | felt like | was in the same place as What is your name?
Digital Human/Human Avatar. B 10 Seconds
Percep| | felt like | was meeting and talking to |Choi Yoon A-1/A2 Oh, | see The weather is really nice today.
tion a Digital Human/Human Avatar in Hee et al., Did you eat?
person. (2015) B 10 Seconds
| am satisfied with the conversation The weather is getting warmer these days.
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. ale ?
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1117

http://www.dcs.or.kr



7] Aap= ofef o] 1y 33} Ak WA i HE
Aala tAd Fe] 270 diole g 24 71l

#|(Retoplogy) #t1% slirh the-e BlEZmx 2

meshell 24 74+ d|o]E] 2]}l H) (Retargeting)S 9

[e2]
=

=
-

%
l%

CIX|E 28l =5t5|=2X|(J. DCS) Vol. 21, No. 6, pp. 1113-1122, Jun. 2020
IV, o1tk
4-1 MgsA
B Aol A= VR @0l tAE FHT} A5 2-g Al AL
814 2kl M GFL Aetaa ok nheh 1 AT
= 7129 AFE WHES 7o 2 Ho W 24 78 (Facial

Motion Capture) 4]
o} AES 9Igk 3t

I 6. AMEsHY

Table 6. Experimental environment
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Table 7. Specifications of the Oculus Quest
Oculus Quest

AP Snapdragon 835
Display OLED
Resolution per Eye 1440 * 1600 per eye
FoV 110°
Refresh Rate 72Hz
Headset Tracking 6DOF
Technology
Controller Tracking
Technology 2(6DoF)
Wire/Wireless Wireless
Outside-In tracking . .
/Inside-Out tracking Inside-Out tracking
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Fig. 3. Experimental procedure pipeline
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Table 8. Advanced Skeleton 5 Face Rigging Steps oA A Z=}] ofjH|o) A = ] 2} RFA~H 31 A A

Num Face Rigging Steps /\]_aLo] Wal= A 28 A o) /\}/ﬂ o] T o] 7FsAH o
1 Create Face Fit Skeleton Node _

2 EyeBall =g Aie} the 2A3E 7S 5 vk A, ARk
3 EyeLidOuter [

4 E);/eLidMain sES H1A3) HHZﬂ}‘]ﬂ B WA Z2E ARSI
5 Evelidinner AA 2E W 2A W] Aol 7+ 2ol eeAgst

ipOuter

7 LipMain o] H2E3I =1, Face cap2 0|83l 2|EPIH HIAE Y&
8 Liplnner -

9 EyeBrowlnner < 3£ 102 2k

10 EyeBrowOuter

1 EyeBrowMiddle _

12 ForeHead F 10. Face cap= O|&3H Ho[2 ZMH 2|EMIE EHAE

13 JawPivot Table 10. Facial Motion Capture Retargeting Test with

14 JawCorner

15 Jaw Face Cap

16 Throat Category Face cap Digital Human Human Avatar
17 Cheek - ] T |

18 CheekBone

19 CheekRaiser

20 SmiIeBnge Retargeting

21 FrownBulge Test

22 Nose

23 NosUnder

24 NoseCorner

25 JawCurves

26 Bake

¥ 2 o|l2st 2EZ|A
9. Advanced Skeleton52 0|& B2l V. eiqzn}

Table 9. Auto rigging with Advanced Skeleton5
Digital Human Human Avatar

Category

Auto
Rigging

Bake
Controller

2) Face cap application
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58t} Face cap2 507112] H-#= 4|<] dlo|E{(Blend Shape
Data)E 71538to] dl= #1212 314 gk, o] =24, 54
S5 5 ©] 7FeskaL fUE|(Unity)$t $Eate] glo]n REk
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4d, Houdini, Blender 5 o128} L2133} $310] 7153l &
A A2 57 A Sl A B ool E 7]HE B AR

AR A A e AR o R F 267
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ol 4] Al Pﬂv} LE-OJ W% 74 Aae] AHS AR,
YIS 7O 2 26.9%, 9142 19O 7 73.1%0 2 YEbTh
AHS B, 200 934 6%) 0th+=9 Dﬂ(34 6%), 40T} 878
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Table 11. Frequency Analysis of the Common
Characteristics of the Subject in the Study

Category Frequency Ratio

Male 7 26.9

Gender Female 19 73.1

20(20~29) 9 34.6

Age 30(30~39) 9 34.6

40(40~49) 8 30.8

VR Experience g 197 gig

5-2 A= M
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Cronbach ¢35} 7= o]2}aL 3t} B% Cronbach’s Alpha %k
o] 0.70)1/d01H A2 =7} drhar agic) WA Q1A A ARs] A
Az ol & AR, AFE =9 gho] 0.785% HE 4lF]
S5 Hola 9ok A|7he A K, A1E| 9] gho] 0.887°.=
2B EE Holal gtk tha- XA ALS A AAlze] =
AVgE A, AE %o Fho] 0.866 0% & AFEE B
ola ok FUTHS AH R, AF 9] gho] 0.9442 v§- =
S AF &5 Hol L 9t} tiAA o= XA AL A A A|FEe]
AAA AR A AR 52 AE| 25 Ho L JlT

12, Mol MEE &Y

Table 12. Reliability analysis

Variable Numb_e e Cronbach's Alpha
questions
Understand 2 .785
Perception 2 .887
Cognitive Social Presence 4 .880
Immediateness 2 .866
Intimacy 2 .944
Emotional Social Presence 4 918
5-2 HIPEB| HE
lAE st Q17h oflebe AR Weko] ALslH A4
ol mA| = g gol] el {EA8h7] 918l A3 2 7= SA
A t-testS AHE-S] = 2bo] A8t

71% SARA S A S AEgler, At H=
& &3l setslalet. sPSSelA] slitei= duigh 3 o, M=
AYgh 7 oD B AR Aol ZA7F )l Ao ek
gk 2 ddde] S Ams A AR A3 G A
7Hell e el mst e EA7E e 2loR Vet

HFEREL U} QIA| 2 ARS8 4] A A gdel] 352 e v Aotk

AAA AL 2] AAFEe] o3& HH, H30] 3.73, A}
7} 1.0120.2 YElG 1 X2k Hito] 3.19, FFHA7T 1.172
2 UERsieh QIXA AN 2 3.46, AR 1.0102
UERRLTY.

A2 AFEH AR 7] AL B, o] 3.57, B
A7} 1.094. 0.2 LpEbaL i zk-e =
1.301.0.2 Uepgt), A2 Aazke] ke 323, FEHA}
1.124% Ve,
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Table 13. Technical statistical analysis

Standard | Skew| kurto
deviation | ness | sis
3.73 1.012 |-1.049| .782
3.19 1.172 |-229| -.848
3.46 1.010 |-.627| .098
3.57 1.094 |-973| 475
2.88 1.301 | .145 |-1.207
3.23 1.124 |-.310]| -.521

Variable min |[maxjAverage|

Understand
Perception
Cognitive Social Presence
Immediateness
Intimacy
Emotional Social Presence]

Alalalalala
ajoajajioajalo

I 149] 13 2po] HAS B, AXAALE] A A A7te] o
3] Ux e FH FHL 4,04, olulE} HHF- 3422 VERIT
2)zFe] tAY FH O 3.60, opbEl HtS 2790 % e}
Yok AAEAES B, o]djoll M(t=2.281, p = .027) &S 1+
ERIQLAL A 2ol A E(t=2.624, p = .012) FHOE o] B2 o
= ol gk 2oletar & 4= glrk

XA AL A AR SA1S AR, TIXE FH o
S 3.85, opulEle] W& 3290 7 vehdar, AUS B
W UX g g o] Fio 331, ojulEle] WL 24602 E}
Bk AATAES B, SAA (= 1.884, p = .065) 7S
YERQlaL 7ol M =(t= 2.458, p = .017) 3L o]= £
A0 % frof gk Apolebar e = vk

E 14, Z=xo|EY
Table 14. Standard difference test

Digital Human
Human Avatar
i Stan Stand
verable N /:\;/e dard Q\; ard ! p
eg devi A devia
ation g tion
Understand | 26 | 4.04 | 677 | 342| 1197 | 228 | 0%
Perception | 26 | 3.60 | .959 | 2.79| 1.242 2-5'2 012
Cognitive
Social | 26 | 382 | 750 | 3.11| 1421 | 289 | 01O
Presence
Immediaten | 56 | 385 | 745 | 3.20| 1.313 | 88 | 065
€ess 4
Intimacy 26 | 3.31 1-;)8 246| 1.378 2.;315 .037
Emotional
Social 26 | 358 | 854 | 2.88| 1261 | 200 | 020
Presence

xp<0.05, **p<0.01
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