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Abstract

Artificial Intelligence(Al) has moved beyond existing as a concept mainly in science fiction and has now firmly
integrated into our daily lives. Interest in Al has surged with the advent of natural language generation models such as
OpenAl's ChatGPT, which can generate text and engage in conversations at a level similar to that of a human.
Consequently, there is growing interest in the potential for Al to exist not merely as a technical entity but as a virtual
human companion. This study originates from this background and aims to develop an Al virtual character that can
interact with humans through voice. To achieve this, we use the Unreal Engine's Runtime Speech Recognizer plugin,
based on OpenAl's Whisper model, to convert user speech into text in real time. The converted text is then sent to the
ChatGPT API via the VaRest plugin to generate natural language responses. The generated responses are converted to
speech using Text—to—Speech (TTS) technology and are expressed through facial animations of MetaHumans using
MetaHumanSDK. The developed system allows conversations with virtual characters to appear as actual conversations
with people, thus providing an immersive user experience. This research explores the possibility of Al coexisting as
virtual humans and companions to humans through such a technical approach, serving as foundational research in

preparation for a future where collaboration and interaction with Al become commonplace.
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& 5ol =549 "gAEE VaRest 231918 AR85to] ChatGPT APl AHE A5Hc} ChatGPT API=
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H dojrdn} Hlweh & AARE 24 QA4S AlEeith
Whisper+= 20229 99o]l OpenAloflA 7t 25 240 214](Automatic Speech Recognition, ASR) &2

Z 227 F/H(Whisper, 2023)%212™, 20229 1290l= 7|& Large B@ oA B-% 7§49 Large-v2 &
s SAIY oE AA2 FUNESY] Wil HEAES U Whisper &S 2HA1E9] At AlEol &
Srek 4= Qlth. ChatGPT 942] 24 214] 7]50] Whisper RS 7[§to g2 ghEojF=d|, @A ChatGPT ¥

\Whlsper _E]_t-ﬂo] APIZ 7\1145401 Hl:ﬂ-x}__t_ /:_'12117_“ _,,];Gl:} 0101 =i 2&-1 Eﬂ/\E 7]L o) /\}-_Q_O]- S oh;]. ]
API= A A" A 51E 53] ChatGPT H|-890] 90% A= 131, Whisper Large-v2 REE ¢ w217 FA|2
o2 ARESE 4= itk Jtk(Brockman et al., 2024). OpenAli= ChatGPT 2E-& 2|&4 02 s Adsto] 4
5 7158 RSO A Alsstr =], 20239 119 3099] GPT-3.5-turbo A2 EA|5t3t & o+
oNME 3274 AEsty Sl S A FEolA o ChatGPT RdlE AREsHl Ql=d|, o] RE
ChatGPT A|&o] AF8H 59 ndl2 1,000 B9 $0.0022 7]& GPT-3.5 X} 108 *Hsict. dAY
£ GPT-4-turbo7}#] 7fdt=lo] 2023d 11¢¥ 6 57H=Iet. oFdh, Runtime Speech Recognizer 2271912
ChatGPTolA Algsle S8)19lo] obd v ChatGPT APIZ AlFH Zlo] ofy™, ChatGPT Rdlvh= ##
o] gltt. Tt @F 442 AlFE Whisper RHO| 755 AdAIZ7] dhzell ChatGPTeF SARE 452
=4 A 715 Fs) U Sk
Whisper 2&7}t GPT-3.55 AAIE2] f 52 Al&of 595 Atall(Brockman et al., 2024)+= o]u] A5} &
Foll A& ZrolE 4= Gtk Snap Inc.oflA] AH|A F<l vl=ro] HEFY #4114 Q1 A3 (Snapchat) 2023'E 2
Aol = QFAY] A WA+(Snapchat+) AFHEAFHE My AIE =Y. ©] 752 GPT-3.5 APIE 7§t =

r°1‘

211—%6}'151:1], A]—%Z}%Oﬂﬂ] ux}%%] ;gi/\a 7""—10_0]'1]% ;}H/\E %6H e :Zr‘;:(_% 7"”/‘10}'—77— X] = -;45_ 6}0]&[—1
T 2P &SItk Quizlet2 1 A|A 639t 1§ o)4de] sMiEo] sha2 floll ARgSl= 2 ‘?—i 3—?% EHEC

2 A5 342 OpenAlsh Wefsto] o1F] ot U A% A 5 ofel Swold GPT-38 B8 o gl

Instacarcs 71 B Atioko] AEe] Al chol AR BBE AT | Opendle] e AL

o el AR Speakis AL 7|9 o] sl QoR, Fo] $34S FYAIE Fol Qolck. ol Al
A3l sloo), 7
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=, Whisper 2@-& A}oi == 01011 Qo] Akt 0] AR g Al Fste] AAR Y tisht 7hs
I Eli=g

WA 2 LHA

mE
Hi there

Hey! What can | help you with? mpre
€ ——— Onion rings and fries. Both.
Can you write me a haiku about my

cheese-obsessed friend Lukas? oom ' = ¥ 123CarrotStreet v @\

Q lunch

Yes, I'd like onion rings and
fries with my order.

Lukas's love for cheese,
Gouda, brie, and camembert,

| Melts hearts, not just cheese. + @ What should | have for lunch?

What are some affordable lunch options?
What's a healthy lunch for ity kids?
What are some easy to make lunch ideas?

i
i
H
i

What are some vegetarian and vegan lunch ideas?

Snapchat+ Quizlet Instacart Speak

<™ 1> Whisper 222 AL235H ME(Brockman et al., 2024)
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= AFNA Whisper 2&o] €21% Runtime Speech Recognizer S271%1S AMEsH] flaliA = S21%10]
A AXShe ree AAA L Bix]siob sk, & =wolde wERRRll AIE Ak sH3] whie
of MletrH-S A HEXE Fofl A9 & ARt mlEkRH e SF Y Eo] Runtime Speech Recognizer®]

7165 FI5kt}. Runtime Speech Recognizer®] 24 14171 A4S ¢34 Create Speech Recognizer
e Abgstelem, dagt miieE s ik East dE|Alo|Ee] HieIgdsty] flsiAd On
Recognition Finished, On Recognition Progress, On Recognized Text Segment, On Populate Audio Data,
On Recognition Error %_4 5 AFEo31 2™, Runtime Speech Recognizerol] APA A ojH ofj2] g ¢
= o A ok 55 955 ©] % On Populate Audio Data == AATTO 2 A2 Wol= &
g 3HE B Zt—r ol 13]_ PCM @4]9] oHe dolHz gttt d8H @)X On Recognized
Text Segmentof|A] E]IAER Hgto] H=d| Wl "gAELE th2 T@AQl ChatGPTO] dHgrez Eoj7itt

Runtime Speech Recognition

(o) On O
. . s Recognized On Populate
Recognition Recognition Recogmtuon
A Text Audio Data
Finished Progress Error
Segment

<3 2> A2|AQo| Runtime Speech RecognitionS &85t 24 QlAl(29l 2tM)

3.2. VaRest 7|8t ChatGPT APl 95

3. 134 &S Runtime Speech Recognizer &8 1%1& Fal 54 E}i L ChatGPT APIQ] AH=2 A
g9 Qo] H Fo 8‘%}% qhS 4= 9tk of7)A YdEske digkas ghbygog "TEIE (Prompt) 2Hal

SR, AP AF88H= 79 28 (Request olEhTL SR Wb Bol AMgieh. 121 olo] tigk Ale] g
e o g H<Response> o ATk E@TITE SHL W] S E2(Token)oloh o] AHg
=, o= = 5AQ! ChatGPT Plusg of-&aliof B 4= urt. & =wollA+= GPT-3.5-turboE AH&-st

I =g, 2023F 399 OpenAlQ] A1 dlojrdlel GPT-49} 1199 GPT-4~turbo7} SA|E32H, o] 4
Al ChatGPT Plus 7FaAME ARESE 4= Qlch

ChatGPT9} 5412 517] YsliA= VaRest 28191 (Alyamkin, 2016)2 AX]5loF gt} VaRest= 18] <Q <l
Zofl Al REST APIe}e] Ao RS 47 & 4 Q&= TolF= Za|12lot) o] &4 /dAl= C++ FE
S AT Ze glo] %—‘?—E AEE ARgsto] REST HEQA 7ee &4 78S 5 doH, ot

HTTP/HTTPS 8%4-& sty dlolgE AP 4 Utk ChatGPT APIE= JSON(JavaScript Object
Notation) EF¢}1€] HloJE]5 ¥ % =T, VaRest £2]71%-2 JSON EIJo] 845 Hll 4= glrh. JSONE
dlole] et P40 2 We) AHGEE, ChatGPTS} 28 dolndlg ALget 1 23 2Jghe @k, ChaGPT
APISF 412 o, AH§A7L APIE Fol W8S U, 84 dlolet JSON g4l A9, nhiie
ChatGPT9] S JSON @2og urshect



ChatGPTE &&%t 7t 728 T

curl https://api.openai.com/vi/chat/completions \
-H \
H \
-d

(4 - T LY

5
7
9

<% 3> ChatGPT API2| 2 (Request)2?t SEH(Response)2| COf|A|(Create Chat Completion, n.d.)

Aejde] EFmYER FAT w= Construct Json Request @<5 ©&3l VaRest Subsystemo]| 123},
(9 3)2 OpenAl7} Algdk= ChatGPT API Reference 412 dH<1d], APIo| f75k= foll digh oA
E B ok %9 dAoA & 4= Ql%0] JSON mdefli= Model# Messages7t Y& =|ofof gict, wh
2k Make Json 545 Fofl 9IAE B9 HPES Aot s itk XL T 7]9] sejutdo] EXfjst=
dl, Set Header 5 Fdll sitiutds AP 47104 OpenAle] APl Key7} Hagtd], ol

ChatGPT API ZH|o]2|o|A ZAQlobet 242} vhg 4= Qiok. upxjete & URL F45 HoiA JSON oS ¢

)=

SHH APIC] RequestE B4 4= Qlrh. <1d
#0890l

ChatGPT APIo] 93& HUY1 ZA
MetaHuman®] HAIE 9%

I SetHeader

»
Target Target

Header Name Header Nam

T3 9] 9% NS BRI FHE ojnolr),
25y,

Hvro.
= 1

S "wARE 3.3% Aed

nd Eventto On Request Complete
»

(8 Make Array

[

[ Take Jzon .

Input Prompt

ChatGPT API?] 2 (Request)(&

Array

m =27 )
m 23t (=)

ol ZtAM)

Mo
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3.3. MetaHumanSDKE &23% HIEEH =2 ojjL|gjo|M

et AE XS et ol AYA(Epic Games)ollA Algdhs 7HERITE AIAR 02 A AFES
2705ke] ZE-L HolH Ho|AE F53137] mhzoll AMATE Hohs vkt ZejAlS AlgRte (R, 2022).
S, wERHe &8st vEEo] txE §9 9 Hold 218 &4 Aekal &8 4 gloH, A
A ARA ofyHo] S HiE A8 4 ATHEANY, 2022). whebA, 2 dAgtellA= mlekgo] 7H A
] FEoto] ARgARe] Awg B ChatGPTR 392 AT & oo Sh= vl A= ofyHo]ido]
e = FASHA
e A= ofyold A/de Y15 MetaHumanSDK &2]7191-& ARESHE=H, oid &2 718& AR
ot7] $laliA= Epic Games Launcher®] vl Z#o]Ao A MetaHumanSDK E2]71%1-& AXx|sfjof 3t
MetaHumanSDK 2] A& o]Zo] wlet&H (MetaHuman) ¥ ZAL517] wfZo] of| g AldAofA A4 &2H A
olgtal E£FE o ot olF AlxeA NE A2 opdr tel MetaHumanSDK7} M-S v
= THEolR7] wiZell HebEHt oeh/do] ml-¢- Fod E2]71¢1(MetaHumanSDK, n.d.)ol2tal ofsfistd
o}, wERFHT Sebdo] mi-e- FHojur] ol A wWEkEH ZoolE® AT 4 = o] wEks
ol 243 2 o}
MetaHumanSDK&= 2] QIZlofA ARE 7hset g3t Al £F402 or)e 9 HAE Qg 7[fios
APAA Q] A offyHlolde Alsstth =] wEkR T ePds] FtE o] 7] wilZell Facial Rigell H
Sl 1’/’r" ‘?—i% 3—{7@—% e 4 31~ ARKito|«} FACS®} 22ts]= R 215 2|t #Ekel API
= %**é% Sk 9o, MetaHumanSDKE] 7158 Saf offyro]d 244
‘:’_}%ﬂaﬂ 7]“—2}0}04 IEH] AVES o WEA AR ¢ ok B 24 S R 94 BRER
o] 7] wlzell "lAEof TTS(Text to Speech)7|&2 A-8AIA Totes da ofiywloldE AL 7=
. 2 dAoA= FA BEHAE Fof ARt wERrHl MetaHumanSDK @] 7]5¢1 Talk ComponentE
7t o =N FAstH o, ChatGPTolA ¥he SHS HIF SR ol g ofyoldE eHdskalrh

AT WA GRS WHFT 9l AR A7 Ak ZAQ AV QIzhel Pele EAsH oM g
2 AT Sk PAROR HYF Al BFS BT & OpenAlA] ChatGPTE 122l o
oEkFHol e 71 AeElet AFstol A datelRol AT 4 A=S ALt o] 4 Az

rlo R mkﬁa



ChatGPTE 285t 7h 7H2lE i

AR

-{Oh

ARgALe] 3ls £ ¢lA|gte] BJAES F&3%F & ChatGPTol| AFgAe] ARS Adstal o]

& 24T 4F ofudlelder SHshe TS Eteith

e 7MS Izto] ARgArete] tishs S5l oA % 7Fe?t ChatGPT(https://chatgpt.com/) 2k SARH
& AEsheal HAESY] fistel ¥ 71 AEE dAESIT (O™ 6)2 A&l tiste] ChatGPT=4F

~|
o
)

(]

N

b

)

B e RS Woks JM lEe] B0z, didshs dolo] uet 92 ofumolde] Al A A4
£ B5S T 4 9k

<1 6> WR0| CHESHS THA FHRAE(RO 2HY)

7M A=) ol olrt 2] thote] ChaiGPT7F SHok Zat 2& Adzee tfsre A U]

A4 Bl 2A517] 915to] OpenAlAE FH|o]|o|A Al gote ChatGPTo: £ AZ& AASIAH. 222
2 U SHEAY A2 A4l Hadt AHuEs dRbAoly Ayl oz Akt He A
5 deA wteshr] ot At AP ALY AR =2 A de 7lse 28 & Qe ARew
et ANdE AEHE dige 5422 5P| mieel 23ES &elsk] fsiA tirke shiel &5t

=5 sfo] ulmi,

A A RS “What is the ocean?’olehe AR olo] theh S (E DollA Shelg & glek. ot
RS SHA AT Zo)7] o] 7HEAo) i Bolxlt el fsh nle] kS PR ChatGPTF 444
@ Ale]7] Wgo] 7MF AAeElo] el el BSE CharGPTo] o] 100% Asks] AA|se elet,
AAHOZ MR S AL Gk ACR seheh, et 7MY AE ] B9 AAE vlehan] Ba
W RG] o] 22 AW AR F o A2 ke & gk

<E 1> “What is the ocean?”0f| Ci3t SEHEQI 2t4)

CH

=
Sd

IMt P

The ocean is a vast body of saltwater that covers about 71% of Earth's surface. It is divided into five major
A oceans: the Pacific, Atlantiq, Indian, Southern, ar]d Arctic: Oceans are crucial to life on Earth, as they regulate
ChatZPT the climate, provide a habitat for countless marine species, and supply resources such as food, minerals, and

energy. Oceans also play a key role in the water cycle by facilitating the evaporation and precipitation that

replenishes fresh water on land.

T B AEe ALY ALY A 22715 HAESH] St ARS WAEITE “Write a poem about
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flowers. et WEOE 2ol thg NS sht Aueka sttt 714 AESt 9§ ChatGPT B Zolehe
FAO) e AT NS ARG G Dol HEol= AP A BT A9 o % At g
ChatGPT7} Al Al Tt IAI($)2 ShIg 4+ 9let.

<E 2) “Write a poem about flowers.”0f| Cist (&0l 2tMd)

Tt FH2IE] Y2 ChatGPT

In gardens where the soft winds play,
The flowers bloom in bright array.
Their petals whisper tales of spring,

As bees and birds begin to sing.
The roses blush in red and gold,
With secrets in their hearts untold.
The lilies stand in purest white,
A symbol of the morning light.

The daisies dance in fields of green,
Their faces turned to skies serene.
And violets, shy in shades of blue,
Hold dreams of evening's quiet hue.

Each flower tells a story sweet,
Of nature's art, so pure, complete.
A fleeting beauty, brief yet bright,
They grace the world with gentle light.

upz]eto 2 “How are you feeling today?”gh= 222 GH =0, ChatGPT+= AFgo] ofy7] wj&o] 7Hgout
ke Bolri Ao Al BdaA A Azoltt Aol gtk ek gHoz Adg) A e

o) Y oA s vt

<E 3) “How are you feeling today?”0ll CHgt SEH(=0l 2tA)

oct
od
S __
g 'm just a program, so | don’t have feelings, but 'm here and ready to help you with anything you need! How
ChatGPT | can | assist you today?

T AR AZE LA Qo] w2 FREelA AlY] Zleol HEEAL vk A A, X, s, S0

S FHA 2obel A AEEIL glom, hog H W2 2ol o] A A 2 Zloz dSHnh Al

7h gdigel wheh d7ke] &F FRo] o w2 Al 7ol AR A s, 2 ATl Zled EAY

Al 7oAl A=t FEHE Foldo = oz trhE Alete] FEo tiste] s Hil Alg oz Y
Bk Al 713 e E et 22 /PEE ChatGPTe 22 4o 1325 T2 IME2 At

o] thE AT HistehE A3t FARY 2] Hiet 7hs s, ol AMEAR M A7 Histe

i

Jpu
-



Aot s Hm o] rtet AR dislels A B2 AES :
Al 7V QIzFo] Q17ke] 2zt wlof Zi7HQle] FHlo] MRS 7hs/do] ml$ Ewow o]F 283t AH|Avt
ATd Aog AHL olo] B A= ChatGPTS &-g35to] AMIZS] 714 7l EE st

7V N8 E7F ChatGPTeF 22 QIHHAAS F17] Qoixii= Abgo] ol W olsfisfiof gttt AMY ZFdo]
AFAs dojrde 7SI 71A7E of 7] HiRe] A4 Thofut tiske] ol g olsfishe e dojd 4
guct. ot ShsE HlojHE ISR thge] & dolE SEAH o R At P TERe B Aokt
a=7] Yelide 94 Abre] AES Qlagor qith B Ao o 915l OpenAle] Whisper 7|&0] &
g A2 L2l Runtime Speech Recognizer E21 191 AMgoto] AlgH AFde] @H]Q dlolelE EA515tt
oglE orjel HAER WIlo] Hid) #glE EAEL ChatGPTY ¢Egto= Sojzitt 2w dlolH
9] ChatGPTS} 5412 £1of VaRest Z2&7181S ARgote] J=H thAbs Adgstsint. ChatGPT APIY| 8782
Bz ZA] 58 gto] EHEy], ¥e 29 wA2]E MetaHumanSDKe 4 =0 wlekFH A= ofiy]
Hlojdo] At e 7MY N7t FollA FEEl= ChatGPTS} HItt A5S AlgsheAl HAES
gtz A4 Alo]7] mhge] RE tigo] S 4= AT vSeh W2te] gisks s e A
d = UA

AtollA AE ALYl 71aS A-8at] At tisirt 7hatt AFEER] 7 AR EE sl o, oA
742 HARE 7HAAL Qleh MetaHumanSDK 7|2 &2 offyHo]Adof| thel &24d0]7] wjge] Aol
vit] ool a2 AlFE L QA et eyt tistel=s P9loll= vy oy dol Ak EotE]Y] wjEe] T
& o 2] ot Fo] FH o] At TS, FA FEEE A7t Fol= T e, oA
gHtol2 S-S oFA] Fotlet. mEtA e o] Aol ARl ARl TS Hdstarzt gt ol=
o] QIZIThR: Al JHEE 1A} k= oA o= ©f QIZIthe: AIE Zfdstaiat sh=dl S4o] §)7] wiiolct.
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