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[Abstract]

In learning English, it can be challenging to have conversations with others, even for those who are familiar with the
pronunciation. Practicing communication with a real person is not easy for those who are just starting out. To address this issue,
we propose a deep learning-based virtual tutor program for English beginners to practice speaking English on their own. The
program uses 13 scenarios to simulate conversations, producing direct data. We used deepfake technology to create a virtual
human who accurately mimics speech and facial expressions. We also applied a lip mouse model to enhance speech accuracy. Our
experimental results showed that the virtual human’s pronunciation closely resembles that of a real person, and the lip mouse
model improves speech accuracy compared to when the deepfake model is used alone. Therefore, English beginners can improve

their pronunciation and conversation skills in English using our program.
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Keyword : Educational Program for English Beginner Learning Skills, Virtual Human, Deepfake Technology, Lip Mouse
Model, Artificial Intelligence Tutor

http://dx.doi.org/10.9728/dcs.2023.24.5.999 Received 05 February 2023; Revised 28 February 2023
This is an Open Access article distributed under Accepted 03 April 2023
@ the terms of the Creative Commons Attribution

LA Non-CommercialLicense(http://creativecommons *Corresponding Author; Seoung-Ho Choi
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: 40 OOODO OOOO

original work is properly cited. .
E-mail: jcn99250@naver.com

Copyright () 2023 The Digital Contents Society 999 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.5.999&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X ™ 28l X &5 =&X|(J. DCS) Vol. 24, No. 5, pp. 999-1009, May. 2023

g A AAIY TR Sl A F A 25
FE o] el7], 27, €71, W& AlRte =2 kst i3}
A w7 o) AFEET 258 T89S 7]tk AT Far
o8] do] £ Ul Balr)-2A7] ¢ B At 34.5%2
u]-- SHA] et o) A H7E ol 9] AP oE A
A Ksh= A, GARIEe] vjgod IR Q24 S
o] At WS A A oWl tistel= Aol €l
o] =3k 18 et} ofdl 2000 th ©]% stul Aol A
ol WARZF wiA|H = fofnl o] HEwAl =W e
(EPIK, English Program in Korea)©| A|3&+= w=2o] 7}
E3E] QA A AA 2= H)E, WAl 915 wg g, 7
ARe] A B =y A4 5o o= et o] o]FA
] @¥aL AAxp AofRl AL ang-o] a1 QITH 1]

SHAIRE 20154 717 o]} w& o A ‘do] oJAkA
F AF S SEHE ARG 2w 22 A" F A5
Mom oA L glom At wgo] Bt ¥ ARl % =
Alglol Wl o] AL TS 2EE A} Sk 2],
o]H7 FolE HEA Tt thdellA] Bloju; AA] Al of
st 7hs gl X kAT w AR viEtEE 2-2]lo] Al
3 Qv FE, F2u 19 vlolg| AR HgA oJAkAEe] g
o, IT 7|&e] oz oAl Alglate] 452 do] M
AFs &gl A E ks AEAZE 5E AL Qe FHE <
A5 S THCRIT 7152 =4T ol 33} ws Au|=
o= 235 A(Spicus), Ai FEI(Ai Tutor), ZIL$-
(SpeakNow) “s-©] It} 29t F@ o ® ShEalal 9l
AT 7o 2 il HAEe} dily] AHS g H A |
B9} sl 3lslE b wlolaL, Al FE] €] Aol Aol
2 AU Q5 Ve 2 AF AT} UgkE et tisrt
Fud e S o R g, 18 58 dET g
FollU7= galelt). 28U+ QIEX] 5} A3 upE =}
i3s3 3h Ao g2 FxFo] MHAS At
star, tispt Eud MRS dEFa HEche g4
Sheith 2aube-o] ‘HEd Aqu]zo e A hojdl, <l
EFUA & 7o R wHEolxl 7 QITte] AS glolF
= A8 S Al o]d QIFX TS &8 Jo] uS
ZZ S AFZIl APA] oFar, waET} ok o]
T} gk AA Al diglele Aol o R Wil
, Aeee) S Bl o

o]
-

= r

o2

o Ao Qo] W] Wale] 2HL E Al 7MY FHE
Wehe 2e BEE Ak ol Wi dgel BeS F

dulolL 7]40] WwHH BAow BeT 5 Y= A A
Atz @k Welol B YA as 8% Aol A% 3
b ek A% RS 9 ol S, =9 Ag, A
2] ol e Bl A F1< Flth 123 9

http://dx.doi.org/10.9728/dcs.2023.24.5.999

3 dolElE A7 AR, Sstel T4l Al 81 4
o Ae BE Yok

3 tege] AL thew) gk 2ol A # AT 7t
AR, Fslola, YA 7140 AT Egel o) A,
FOI A 2 =] AR O Al b FE S 283
ol 815 AL AvhEh, Ao TR AR PR
ek, SRl 7t 714 A 8ae ) A4l Akt &
ARE RS Hla AR, A soR 5 AR 2
g ol AN AES Ptk

A 7P AzKVirtual Human)S AFE 19
(Computer Graphics, CG)¢] @ oz Q17k3} A8 B
olx FE3H= AFEH A 33k 1FA) 5 Ao |tk 53]

FRpatole] 2 7+d%-19(COVID-19)¢] gAilo s Alas
2 el = Algto] Z7kstol wheh 2l Ago] K sl
A o) HER 2 Ale] Aoz oo ) FHE /M <l
ZHE ©hEd] Q17 HAl T1X]%] gkar Helde] Wk, ojn)#]
Ae) 58 By, 49 714 0 Sow Qzte] A, AlSA,
wske)l -8 HE| g (Multi-modal)S 838k Q178 &%
Wk e o] o]YX|aL girk. F 7o) FhlElE FAlel A
ajo] Algke] Aot HALS B BH8l] 3D 7MY Azt
oymo] s Az A AAdstE B AFACH3]. 7]

&9 3D AlA BES g xo] Trdlal 3D dF EES
S|

P REths wRe FH)

e
o
o
r-
o

R

off gz o
o o %
> it
o e
2

)

=
A= ARS8 4= 9= MDD-NET 7]uke] 71 1%k
3 71eS AQYTHE] AEATE o83 ov|A|
§Hd 1ol el uhet ek ol A 71
2E ggatar ek diEAe® S 719 HEal
= eAT ES Tte s BAES igsh 7}

o

N
i
it

A

!
ot
ox

ro rko('_vl
[T X
oo oz & B

2

o
o d 2

it r|
o2
ox
o
ox
2,
ol
ol
|
N
>
i)
o2
o
o
oldt
2
3
o
ot
=
o
oflt
>

25k Ault Thaksh oA AFRE T Q] Sa) s &

N

P& (Virtual Reality)& A& G580 85

bl vl &bl 7lsR SeA AREE 3k et
St o gl T EAQl Sy Relth 7MY R
(Virtual Tutor)= 7P3@AeA ARHE= 18 A&7k
TARE thalske] Skl Bast X, )5, =S Algsto]
Sk AR 55 At 7MY FEHE 283 g A



e
el

Hoflo]A(Deepfake) e, 1325 7=l 3= 7MAE
om|3l= Tol]l Hlo] 79| FAdojolr). A O R | g0
7 dHAA | AFALS 20179 reddit®] ‘deepfakes &=
A7 e 7S o8l 7 Aol d=ES &%
Qdoll AT = dvtal ks 2ol ke IS e

o dHHk duo]a Fel== < DeepFacelab[11],
FaceSwap[12]53 &2 & A2~ o] IAF 4] A%

zZ o] wEEHA U SMiE 1
7]zo] 43 Aol A= &85 AL Q=) AR/VR G4-E Al
2R sk A 54 &Y Y= Aeo] 1 ofjo]tt
AN Ao = T v B9 SEES AlfshE S
7)48) ogo g Fhs doy|x Qr]|% st Yeola
Qi & A9 4FS BE ubts 3HE =4
(Extraction)-3H5(Learning)- ¥ & (Merging) 9] A

A&y, o714 Fdeh= AR SRC, 344 Foh=
DSTE} A}, 5 WA= 714V 428 gAse
27 3, Y T SEERErD) S gXET g5
F= WA FE53 A dF EAS B g3l A
Adste BAgolh dE wWldlME AEAE Al 4l
(Generatvive Adversarial Networks, GAN)S ©]-&3}]
ojulxje] A= 9ol Y2 d=S A M2 oln A& A
Aok 7]solth. GANS d&23 2fo|7} §l= dlolHE vhs
o= A AHGenerator) 9} YE3} T2 S Fohf=
EA(Discriminator) & A& ZAARYAA B 5S35
HET FAFgE dolHE wHEojUlE d8E 7] 7)ol
AA dlolHE g5shs FACA BERTE kel frafgk
71 "HolElE RhEould A7) s dlojEe] Z19E
yhasl= A dagsolth nRAE Hao] 1] mix| Rt ThA|
© HEe g NEA el SRCY d#S DSTO FzIth
ojuff F7FAQ1 714 S5 o] HAA] Al FRAGE o]
Al fk. HFA 28 DST o]n|#] ] A= flol] SRC o]m]#] €]
=S A MZE oA & A e)

Halo]a 7wole 9= A (Face Synthesis), £4
ZH Attribute Manipulation), ¥%/3% & W7|(Expression
Swap), €# HH7](Face Swap) ©] 47F4] 7]%0] <)
[13]. AA g= A2 EABHA e G2 oA AAE

A& wFeojUlE 7]&olt) Karras 52 AlZF 9H438] Al 28

At} EFE Ho)=

}..

A

L
= al

iy

=

L
E’_t‘ﬂ"é‘

iy

AU
X oAl
fe o me K

Al

==
o=

1

o
d

O

=

7hde] s Sk, BAoY RS 5 AEHQ 237
S 7158 315 StyleGANS Aokt 14]. F A, 3%

A/ v 7S da 34S dY2 A Ve
2 Thies 52 RGB HlolHE &85 2A|ZHReal-time) 2
2 SOTAS} v)s=gl 5ol BalS- AASH= FacelFace®
AotALH 15]. 54 vH71E 7 AR dES A= uHte
WHO E Perov 5 71& 2E9] Aol A A] g

%of ZBxte| Fof shy 52 B

1001

=]
S

1o

|letgeld 7|dh ot RE 2203

el Ae] e Ao BE sk thekd ol
o] tlolg Alel| wp2 o] FEdrh=

eepFacelLabS 7|&3s}le] Aokt 11].

tlolg] st A HAA(LipSync)d, 202 v S
18kl Bgoz, vuL & 8 52 AYEH e
s T2 ereet dxshs #doltt. HAdAe Al
JH =7} Vekggdo® FUkgel uhe w2 g3} 7
A Zo] FR&AH AF3}, TV, vt A 5 theksh v
o} wiANA AHAT) EdHo|a A=A FE BT
3] ol gHt). HAY A= G 4, 24 A4, A ol 9
Ao} A eh 22 vkt WA Ex)E o] AMSHT &
Ao s AEEE 71A | F35k T2 Qo2 o] HEHE
Tk ol g} 7P oA A 3D oHELE Algtste] ¢
& AFA~HA Fozkgst 44 Q1A Al2="le] A&
TE st o4 olsfigta g3l Aol
EREEF
s7]0ll Aojint
A Bk 57130~
A8 Aol A=

o
LA

il

=]
€l

i

N0 NN oo

18
2 o

o

]_

i

+
s 4
(T

ZF

S o
o

of o filo
oX

R =T
Ac)

o o
)
=

¥ 4@ o

Rui TR

[e]
AR

=

~
2,

O:

¥2 oo
_O|L
2
o
>

I
E
I
2

o
)
Wy S
o2 -
&

12 ¥
o M

o,
N,

0 o offl
o}

s
a

g

jincs
=
o
eI
il

s

o2
tlo
py 2
B
il
Jm
% oX
Wy [o
= o i
WE L 22 o B o

rd
>
-
o
ot

=
i)
urt
lo
N
ol
ot uo
2
oN,

(o
fr
ox
ok
e

i
%
ot
ok
i)
v

N
X
X
o

off
o,

ol
ol
=
rlr
ot
&
o
Gl
ey
N

oo of,
ox 18

=

O 12 HF M RHE 283
Ho)e} Pulo-x 7)%S o] 83 AT 7T
7 go] zuAe] aly] dFo] o] oItk
© 4GAIR E AT (TEHA: 7Pd1gE
s} 3W7): ShsA) 9hal 37 AT Slea) ak

mE
mméﬂ'
ﬂm
r
u g

Level 1 Level 2 Level 3 Level 4

Learner Speech

Virtual Human Speech
The learner listens to Evaluate and quantify

Al tutors ask questions
that fit the scenarlo and -the tutor's speech and - learners' speech
give answers responds content

Evaluate Learner Speech Learner Speech Feedback

Fval

200
28

Provide and progress

- feedback based on

speech evaluation

T *
a8 1. 2E 7 REIE &858 9o g5 oy
Fig. 1. Deep learning-based virtual tutor program system
configuration
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Descripton_En f\s aﬂlappllfant you came to th.e company you wanted for an
interview. Of course you're getting nervous, but let's answer calmly!

oiMe4e,
Welcome, get in.

SLICE ZBEAY Bhe

Description_Ko

Mission_Start

i Guide_Ko
Guide_En
Task. 1 Basic_Task|Geso]

We'd like to ask you a few questions.

Did you already graduate? Or when are you graduating?
Zof 22 Apc == 4 0E0IED EefEN R,
| am graduating from ABC University this February.

Hmm...

What are you majoring in?

HTE o, HEYAS ok TEAge,

My major is Computer Engineering, and | have a minar in Business.
That's good.

What made you apply for Software Development Department?

0| At2j7t B4 Had AHE AU A Hol B3o47| 78 E2
S0[2t2 ChEis] B4,

This position is the best place for me to put my academic knowledge
regarding my major into real practice.

| see.

1S5S Mg

2
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= TL0

TAS AL
qE 2

Can you perform overseas duties as well?

S0 Z3E 10 Ohyat 9] s=0% SR sjelofA
B Hefesa,

| had many opportunities to study abroad thanks to my schoal's
competitive and diverse overseas programs

Alright.

THsk
oTE

7187}

LR Reaction
(*) Korean interpretation of scenario is needed
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Fig. 3. Deep learning-based virtual tutor program system

configuration
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Fig. 4. Deep learning-based virtual tutor program
system configuration
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Table 1. Results of cosine similarity between deepfake
video and orginal video for male subjects

Man Dst Deepfake

Scenario Mean SD Mean SD
greeting 0.50 0.09 0.37 0.14
examO01 0.53 0.13 0.27 0.13
exam02 0.52 0.14 0.3 0.15
interview 0.49 0.1 0.3 0.2
love 0.48 0.09 0.27 0.15
call 0.48 0.1 0.28 0.15
business 0.46 0.08 0.35 0.16
conversation 0.45 0.08 0.29 0.18
opinion 0.46 0.1 0.35 0.14
relationship 0.47 0.1 0.31 0.16
todo 0.46 0.12 0.39 0.13
number01 0.47 0.09 0.32 0.15
number02 0.51 0.14 0.44 0.17

E 2. o{A} &t HEH O[T Fant YA2ARRIS] FALRI FALE ot
Table 2. Results of cosine similarity between deepfake
video and orginal video for woman subjects

Woman Dst Deepfake

Scenario Mean SD Mean SD
greeting 0.46 0.14 0.26 0.21
examO1 0.46 0.1 0.38 0.15
exam02 0.54 0.17 0.33 0.25
interview 0.56 0.15 0.32 0.25
love 0.54 0.15 0.32 0.25
call 0.56 0.14 0.33 0.26
business 0.53 0.16 0.33 0.26
conversation 0.49 0.19 0.17 0.19
opinion 0.58 0.12 0.34 0.25
relationship 0.56 0.14 0.29 0.24
todo 0.56 0.15 0.34 0.25
number01 0.58 0.13 0.34 0.25
number02 0.57 0.15 0.28 0.25
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Table 3. LSE-C results for all scenarios for man
Man Original DFL Way2Lip
LSE-C Confidence Confidence Confidence {(1)=(2)}/100 {(1)=(3)}/100
(1) (2) (3)
greeting 1.945 1.311 2.997 —-0.006 0.011
exam01 1.061 0.568 1.035 -0.005 0.000
exam02 0.370 1.365 1.175 0.010 0.008
interview 0.960 0.858 5.428 —0.001 0.045
love 0.870 0.662 1.323 -0.002 0.005
call 0.866 0.613 2.242 -0.003 0.014
business 0.742 1.224 2.053 0.005 0.013
conversation 1.016 1.391 1.301 0.004 0.003
opinion 0.574 0.633 0.450 0.001 -0.001
relationship 0.847 1.537 1.489 0.007 0.006
todo 0.527 0.904 1.474 0.004 0.009
number01 0.910 0.781 1.445 —0.001 0.005
number02 0.782 0.713 3.389 -0.001 0.026
F 4. A o4 DA AlL2| 201 cist LSE-D Zot
Table 4. LSE-D results for all scenarios for man
Man Original D_FL Way2Lip
LSE-D Conf(l%ence Com‘(ltzj)ence Conf(léj)ence {(1)-(2)}/100 {(1)=(3)}/100
greeting 8.776 9.852 7.746 0.011 -0.010
examO1 10.920 10.449 11.935 -0.005 0.010
exam02 12.374 9.149 11.862 -0.032 -0.005
interview 10.808 11.078 7.910 0.003 -0.029
love 12.230 12.834 13.189 0.006 0.010
call 11.815 11.942 10.656 0.001 -0.012
business 11.225 7.601 12.551 -0.036 0.013
conversation 10.872 9.549 12.488 -0.013 0.016
opinion 11.934 13.487 12.677 0.016 0.007
relationship 11.215 9.686 12.955 -0.015 0.017
todo 10.686 12.141 11.200 0.015 0.005
number01 12.801 11.891 11.434 -0.009 -0.014
number02 12.525 12.153 9.355 -0.004 -0.032

http://dx.doi.org/10.9728/dcs.2023.24.5.999



E 5. 04t That MA| AlLf2|20i ChEH LSE-C Z2t

o TEXLS| Fof

Table 5. LSE-C results for all scenarios for woman

Weimen Original DFL Way2Lip
LSE-C Confidence Confidence Confidence {(1)=(2)}/100 {(1)=(3)}/100
(1) 2 (€)
greeting 2.007 1.937 3.791 -0.001 0.018
examO1 1.253 0.786 0.929 -0.005 -0.003
exam02 1.538 1.602 2.459 0.001 0.009
interview 1.387 1.605 2.649 0.002 0.013
love 0.814 0.904 0.830 0.001 0.000
call 1.170 1.107 1.537 —-0.001 0.004
business 1.556 1.834 1.253 0.003 -0.003
conversation 1.017 1.075 1.377 0.001 0.004
opinion 1.961 0.920 0.979 -0.010 -0.010
relationship 0.922 0.948 1.053 0.000 0.001
todo 1.193 1.482 1.836 0.003 0.006
number01 3.372 2.461 0.984 -0.009 -0.024
number02 2.369 1.204 1.491 -0.012 -0.009
H 6. O{A} L& FA| AlLf2| 20l cHet LSE-D 2ot
Table 6. LSE-D results for all scenarios for woman
WerER Original DFL Way2Lip
LSE-D Confidence Confidence Confidence {(1)=(2)}/100 {(1)=(3)}/100
(1) (2) (3)
greeting 9.516 9.862 7.578 0.003 -0.019
examO1 11.929 12.047 12.586 0.001 0.007
exam02 11.797 11.950 10.331 0.002 -0.015
interview 11.000 11.026 9.614 0.000 -0.014
love 11.783 11.728 11.749 -0.001 0.000
call 12.005 12.124 10.859 0.001 -0.011
business 11.071 11.007 10.869 -0.001 -0.002
conversation 12.458 12.364 11.306 -0.001 -0.012
opinion 9.620 13.614 12.605 0.040 0.030
relationship 12.519 12.719 12.085 0.002 -0.004
todo 13.024 12.579 11.919 -0.004 -0.011
number01 10.163 12.059 13.584 0.019 0.034
number02 10.560 13.123 12.571 0.026 0.020
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Fig. 5. Result with deepfake and lip sync applied,
a) apply deepfake, b) apply lip sync to deepfake
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Fig. 6. Talking to a virtual tutor
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Table 7. Result video link when deepfake only applied
Scenario Gender Url
relationship man https://youtu.be/MMz77stghdY
relationship | woman https://youtu.be/XZdxBwiKsPQ
conversation man https://youtu.be/eamMUN9t—iA
conversation | woman https://youtu.be/2HVOtfePWmO
interview man https://youtu.be/Da9xbusBSIU
interview woman https://youtu.be/cUG11182_DI
business man https://youtu.be/haXVXInN7CQ
business woman https://youtu.be/rODfv_iGWCg
love man https://youtu.be/nMaSffQIN-8
love woman https://youtu.be/H5jh—-ygZ0Bg
number01 man https://youtu.be/eRebDRP0o6P8
number01 woman https://youtu.be/MnFIbfF5Yig
number02 man https://youtu.be/nd1sJEFK32k
number02 woman https://youtu.be/A50n5nERJ3w
examO01 man https://youtu.be/sTIBhMD2eNY
exam01 woman https://youtu.be/gsadA_WHt-M
exam02 man https://youtu.be/WEYwVUc—iR8
exam02 woman https://youtu.be/dju9Gd0ts30
opinion man https://youtu.be/kopiN7RK_0Q
callo1 man https://youtu.be/IrrcRHFORt8
callo1 woman https://youtu.be/ZnVePOPWocg
todo man https://youtu.be/9xGW02c5U-Y
todo woman https://youtu.be/_ulyPZ-CwfM
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