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Abstract

Virtual humans are implemented with dedicated modeling tools like Unity 3D Engine in virtual space (virtual reality,
mixed reality, metaverse, etc.). Various human modeling tools have been introduced to implement virtual human-like
appearance, voice, expression, and behavior similar to real people, and virtual humans implemented via these tools
can communicate with users to some extent. However, most of the virtual humans so far have stayed unimodal using
only text or speech. As Al technologies advance, the outdated machine-centered dialogue system is now changing to
a human-centered, natural multi-modal system. By using several pre-trained networks, we implemented an
emotion-based multi-modal dialogue system, which generates human-like utterances and displays appropriate facial
expressions in real-time.
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Figure 1 : Interaction with virtual humans : Overall steps
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Figure 3: Blendshape targets on Unity
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Figure 4: Blendshape model
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Table 1: Emotional action units

Emotion Action Units
Happiness 6+12
Sadness 1+4+ 15
Surprise 1+ 2+ 5B+ 26
Fear 1+ 2+ 4+ 5+ 7+ 20+ 26
Anger 4+ 5+ 7+ 23
Disgust 9+ 15+ 17

22 9 A7

2.2.1 GPT

3t S Y= GPT2 Y2 &8 3l Generative
Pre-Training(GPT-1)[10]-2 th¥2o] 2|y Taskol A 24
e BAIY Eo U B o dolEs) dad
2R BANA RolumA AR A T4 A% o
;\ﬂzz% éi;j—?l— = ]Es]—’\ﬁ 7}(3:.& ;\]._Q_—(g].oﬂq. ok7].9,]

£8=
ZAMO 7 T}kl 279 taskoAE ELE 4 U= H

F8S 29AE AA S5tk 71€ RNN 5ol ws] %Li
sk HEEE & 4 Sl el sdth 2018de] Hx F
EHo] dAle AR A 7HE Hold deAlsol
s GPT-374A] 3ot

2.2.2 RoBERTa

44 E%E $1sidE RoBERTa RHg ARg3Th A

Robustly Optimized BERT Pretraining Approach(¢]3s}
RoBERTa)l| 7]¥te] Zl= BERTE= #2204 713k x1dof
Al AFY Fxom NG S w7 oS INSP)
o A 7R d(EFE)E dASMIME & Udth
RoBERTa[11]+= 7]& BERT R @A Hyper Parameter %
% olE Aoz 52 2AROEM 45e 5 o]
oh. BERT: o483 5t 497 Ba thaiel 2ok,
3k 3hF(training) % F+Ed(inference) o] 22| o] 917] w2
of, 2|42 8} (continual learning)o] 7HHsHA] Qith ule)
Al RoBERTat 7]&¢] BERT R dojA NSP-£42 A A3t
T E dloly Ao it A, 2 wol #7254

A (7128 BERTOIM = i o5 dAlolA 22 wkx

_25.-



3E EA F+=t| RoBERTao|A+= © epoch wit} wpA~3 &

ANz A98)e d8ste 59 o8 7K mAzAdS AA
A Aese =4k

3. 2 Ay

3.1 737 3
E =gdAE 7F
er A=l 34
AHgstgich
Genesis 3 female®] 9= Blendshape-& EMFACS(Emotiona
1 Facial Action Coding System)ol] 23 weightghS A7 3o
Paul Ekman®] 67}A] 7+l 2= dF EHS <Figure 5>
3 Zro] AHolstith

TIS2E& ~3SRE ] AXT &4 34 7S d7dh=
3] Akl Cereproc®] Cerevoice SDK 6.1.0-2 AR&3F3th Cer
evoicer= A9 I S4E& AFT B oflzt FA4H
=49 S4EF 1 BoldE AlFdty] Wl o]& ©]&3F
o] lip sync7hA] @& 4 U3k

73 Wy

F.EL ){lE

oz

ol7r NEE 2 el =® 3D virtual charact
©] Daz3de] Genesis 3 female 222

i

O:

O

i
b

Surprised

Disgust

Figure 5: Implemented facial expressions for each emotions
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Figure 6: A conversation and matching facial expressions on each scenario
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