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Abstract

Virtual training is a training that recognizes the virtual environment as if it were a real environment using the Virtual-
Augmented-Mixed-Extended Reality is used in various industries in various ways. As the industry 4.0, the country is actively using
virtual training for learning elementary-secondary-higher education, production and maintenance in machinery-architecture, and
education-training in medicine to improve immersion, interaction, safety and economic efficiency. In this paper, we will look at cases
of developing education and training systems with digital technologies such as Virtual- Augmented-Mixed-Extended Reality, summarize
positive influences, purpose of use, and composition, and explore their potential as effective educational tools.

Keyword : Virtual training, Virtual reality, Augmented reality, eXtended reality, Head-mounted display

a) 238ty 343 Dept. Aircraft Maintenance, Chodang University)
b) FHEEU Y HAFE 38N Dept. Computer Engineering, Mokpo National University)
¥ Corresponding Author : ©]% % (Youngho Lee)
E-mail: youngho.lee@gmail.com
Tel: +82-61-450-2440
ORCID: https://orcid.org/0000-0002-7341-6619
# This research was supported by “Regional Innovation Strategy(RIS)” through the National Research Foundation of Korea(NRF) funded by the
Ministry of Education(MOE)(2021RIS-002).
- Manuscript August 27, 2024; Revised September 10, 2024; Accepted September 11, 2024.

Copyright © 2024 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”



Industrial trends and Cases study of Virtual Training Using Extended Reality)

(Jongtae Yoon et al.:

M E

o B B Ml M R R ool M oEw MR M op ) Jo kb X i I o
mEETILITT 4 TEET BER DN I L T
= N R r I = T =y B W o 1
A o pixE JdFarg TE TP em wwlzw
o oo_ﬂﬂ}duoi N o ) T X W o _ELMﬂo_,_LtHoWoﬁULCQ]
ST LHRmPERB T AT W PN T sk o, TR w R T
FrrEEE s g OE BAL e I o PP S
HE g TR os @agy oy B o s Doy Ty oy oy
=P By m L Ty BRET N ma ¥ Bl g g LpT L e
Woo B ooy o BT R s ®OT iiﬂuﬁ% oo W BN W oo W
BN am T X R T E b=a ¥y <o R W
B e e AaT®TT SREE L T =T B g ok W a
e]io_u.@.Lﬂﬁ‘mqul__/IMM ,ﬂoﬂé.wmlﬁ RMﬂHOTﬂo m._._._ owﬂlﬂ%l‘%o IAT‘OIM.LHO
FiFyrescfiTErne SoHAnl @ BNoATsg cEd
LSBT EP g Bagy % T w 2 Wy K om o<W
R T O R i - S AR S A ATl )
SESUREIR PSRRI EELEE 8 =3RS iioiaTE
p P ERAFTETE g W o PR Ee AN a TR
N R i S - L VI I T WP g mdes N B
O T IR RN i - MM Q- S X uT B M o
wumﬂwmuwﬁwa%mﬂﬁ%%mwmambuwﬂr%?z Rl @;Wﬂ%mu%ﬁﬂzaﬂhﬂx
PR BN g oM T T Nl gl By KM g N E e B
I HT T W T e T st TR BOSTE & WTRMT O WX g
"B RO o uu m T ool o %o WSS M omR W = Mo %o W T T v e OO <
W o T holzH R WPR TN O T oo W W N
%_ﬂmﬂmﬂﬂ%%%ﬂ _@aﬁﬂew%ﬁﬁ%@ﬂ%%%ﬂﬂ@ﬂ%%ﬁE%M
N = ~n B ) o— B0 A R W OF o b o ~ 0 N <0 o B TN .
g MEETRE GRS v s uEeePH Lk e
T o B om KT 6 T w e Sl = m g R o =
Mﬁ\h%ianQ_OATﬁroﬂm \nﬂﬂﬁoﬁeo#ﬂoi;%AoL77.nfﬁumMﬂ|ATﬂLdLN|0Mﬂﬂo%A
o £ N ol Ju Do WHT g oW om e BT MDD g
N A T R W NG N . A I P
_UEWLﬂEMm%uMoﬂ«_E Namuﬂo_nnﬂotmﬂ_‘%e_#ot.cvﬂgeaa ﬂWMATﬁLLEAE}mM
s o= UrmMﬂ:_o Bl = jasis mﬂoﬁro,_@lﬁoo»ﬂa\ro_s]A
TELCsRETREY SRR AR T I R N S
o ™ o o o Ar 56 7 Ko < L pp BR 780 R4k oo oop W o B Ko7 mR
ﬂﬂmﬂ\Ez@mﬁaﬁzoﬂ PR TN omE D o m MR ST R W o
) ~ = o . Pl OT ] :_o "o = ﬂyl O—E 1Dl E F oV
i o MR K S = g B g
m B R T N g Er gk PP E RS
o R < N i T A . G
Al ﬂ%@ﬂ%ﬂié@o»wﬁM\a‘_ﬂ%mudu.,%q_/orﬁW@%Liﬂﬂ%%@ﬂ?zoio
oK %WmqummﬂwﬂﬁiLATMoNe__o_.LﬂWmEEzf;otg_o%iWlo@lﬂ;@?ﬂ@ﬂ%mwoﬂ?
o N BN dn S A BN B go do Ly o B — < S o= A oA
R IRl I e N P
- < O B o R _ o <V ool W — = _ ~o o o <
X o ol o Jo i do _. R N m ) <O oly <M T o= Mo T
T oxFotwrrbdE el de getps ¥ N T MR w
3. wr e o < Ho BK = B 2 o = (L - s ™ 0| ™
BT e P BT e T XS E g B Y e B g oo gy Mo
) m%m7ﬁoo1a17rM%Amua:oamgilﬁomuﬁm__ﬁoﬁgﬂmgéﬂﬁ_i
Sl E R M B dr HORN RO R G R W Hy No we s oF mp o) N @ onl m o

ATk Aol

i3

b

[e]

i

)

seha 4]



7PEEES TMIEA(VR), F4AYAAR), A4
(XR) 71&< AMEste] AAl 3 AR Rodd
(simulation) 3735 AFFO2N FHS Fefst= Wyol
ol 1990t el =t gk 7] Al FAF Bl el
& Z9(Tom Caudell) H3-¢k g 7] A4 2HE 9
St 71es NEstaA S7FAAAR)OlEE TolE A A
SR v)g) 7= B REH Ao adHe BE
AR &, FHWS At BE 7AEAE ddske
TAE YT s 7l BEE L AoE A
A E o AY ol F= YA A7k v 8-S Aok
317] sl SFFHAXR) 71ES A Rolth o] AFe
TPEEREL 27] FHIE, o] F thger Aokl A8
ATt

THEEES FEAHERE oh gl AbEAF Aol gl

R S ESSEE )

tlo 1o

N
=
o
f

= o} |y
1o,

o
339 SIAE metsly] S8 vk 7k 24716
STh THEAS HMDE #-8-3kaL vi7] flol BojAl=
A

%)
E Y OYeR 88 AR WS AT 1
=z Z

=
]

podoat B T ojo T og® XNt
=

oo 2o |

-
2 5otk E e o2 27 2349 F29
oF FEOE WANE AYS AU AT 34

(AR) A 2251 s AEH, o] A9
Wt A9 919) W) e WA

X
B
Ry

rl

o

7}

=
k)

ol 7S TMEEA(VR), SHEAAR), =
HHMR), HEELXR) 5= EE5te] e FAkE &
B BTG =N Stealse] vt Fs AP &

iy
>

WY 5 Y= US BASAG. I BRopIME
8 SJAbE o] 4

f g
M AF AU LS A& st

iy
o

,,
oF
X
=
QL
H
2
> =
>
oo M
2 0

]
2
)
El
Ho
e
o
<
=2
>
k1
tlo e
ox
[
©
i
Y
¢
o3l
=
N
)
)

b

i)
o
syl

ol
bt

30
o= d
Moo

=
ofo
o

i)

N

K
ol
ol
4
>,

4 *

ol
oty
fu
(o
o Y
fo > MY ot oo
ol

X
%
iy
gé
(o3
o,
ofr
o
O

i
o
N
wy T
2
&
Mo
ué,
ot
o,
Sl
x4
tlo o
%
rir
__\T(_l’

ko 1

g
12 4
i)
o
o,
Aui
L2
[t
il
=
N
o
A
i
i o
:Olé

o
03"':,]:‘"
> o

s ox M4

it
AL
n
b
o
tilo

= N rgﬂo%rzomrg

O oz N

o fu [0

;‘E‘ ol i i

flo 2 f

o P
Ju
N
N
=
ol
Y
:log

(o H

L

Ir

N

0—1

=

2
S H
o2
e

g otk o' 7M™ Jleol vE st
AAAEokll A del A A
S|
=

J
A0, 1A B, g4 A A

o
o

29 27]
5 ofd BAF oby ol ik ol @ BASS A5
918 A5t o] A&NA ol FolAok & Zoltk

. 7tatE A At

B =l AE W el waE 7P A(VR), T3
2(AR), <FHHMR), FFALXR)S ARl tgh A8
AAE7] Q8] Shed A BA R 2(RISS),
ZHl = Z Y F(DBpia), ¢ A E(KISS)oIA
| el e =i At SR 7HEA
(VR), $74dH(AR), EFHE(MR) L& FHOR o548
A3 97 =F(VR-37, AR-571, MR-171)S #43}

ek

ste] Qlelgle] Zrlvlold #94ol BE5TY. CAVE
(cave automatic virtual environment)©

3] SIGGRAPHIA 22 3714 33 899 /M4
2A(VR) A2"o g% %719 CAVEE #HEY ~330

2 A5guAe] e HEY, UEZAHZ G4 TH F



SEH 9 29 $HEALE BL9 /PEE A9E FEFH A AT 637
(Jongtae Yoon et al.: Industrial trends and Cases study of Virtual Training Using Extended Reality)

Atstel ¢ =9 B4S e 53] HEEAHE FHL AFAAATE HAURAN, ALY AFE Al
o]-&g 5 32k taFg ol 9 3ak AREAL AY A E Aste] 71717k AW Abge] B = QT o] =&
ALl Zo] EAolt) 2023\ 3YHE 6¥ Atold) 155 o A= 7k FE A& 2H-(human-coumpter interaction,
¢ A9 o FHlZHAI A A sttt HCD) 85 Al2® AAE 9 AREEsER F53) =
(29 1). 71 FHlA = 220 o|rA & HAle] A3 A At AZ okl A A &F 7IEs ShEat] 9
S IRISIATH, CAVEE ©]§3te 3ad =93 73 3 XR &= AAle TS 7, 35 2E HAlS ARSS
HA(VR)OIA AHES S1eta 7F AFE ot & Ty Jls dgdd S5kE 7PHEE AlEdEoldE AAlE
AATE A 3D AlEH o)A I TR AFHEH § Atk o] =EelA Bl MY ZA AN AE 1" 2004
EA wifAe] &80 A5 E AUYAl ok AE o] Azl A= mebx FHE FYdte Aol
Okl el 28e AT 3 Ao E 7k ozl A AAY AFAH Tt #H9e FAE T A
gl AdES JAHOZ glsty, HHEEo A9 FHE L5 sk Aolth A& 5o AR &Y =417 HaiA|
A QAE ©F, drtaT Y BEe 5o vkl A 33 ARG} etel] whel F S 4= Qi) o] AAE
ZZA2E AT § AT Meta Quest 2 VR 3| =AU} Unity3DE ]85 72k )
=g

A7} o] Fol A3 itk 23| 1€ Universitat Jaume 19

D21 1. JRABIAL JjEte] CfE CAVE AlAEIS 0|83 lE2|of ef® AT A197371% A2 (Institute of New Imaging Tech-
ELQ-VL-U':IH rz;ﬁtr;%z class using a Multi-Faceted Cave System Based nologies)| A= 837) A1) 8L 93 B8 733
(VR) Al2"& A Zstdnil?, o] Ajxgle] Bxe s

H= 9] MITOA = A2 ZokellA 714l 7H 71es o] &% £ Y o|F Mo F9 ¥V GH] AP AFT
TR Slet Ax"E skt 719 J1A 7Hy T S sk Aotk o] AAE S 5L o] F7] Fof

= L)
am i SA \""‘t"" “H- “‘

» DEBURR

» INSERT TOOL

g ‘\ ‘\ I‘\‘I =, Dy i ! l 4 _:mm“m_

» TABLE HEKGHT

a board full of tools R is milling machine whiteboard for instructions
and guidance

T8l 2. 717 718 71& EHS S5t e VR AJAEM
Fig. 2. An open-ended VR system for training machining skills!""!



638 W3 w=EA #2998 A5, 20243 92 (JBE Vol.29, No.5, September 2024)

J2 3. 83| Hel DS 98 B TH HA AILH™

Fig. 3. Immersive Virtual-Reality System for Aircraft Maintenance Education!'?
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E 1 JHEE AR 22

Table 1. Summary of virtual training cases

Case Technology Application Field Purpose Key Features Results
@ University Interior Provide immersive 3D .CAVE_system, ?’D Improved class efficiency
CAVE System VR . . . simulation, real-time :
Design Class simulation space . and design process
evaluation
Machine Tool VR Manufacturing Prevent accidents and | Open framework, Meta | Enhanced practical job
Training!"! Machine Tool Training | learn psychomotor skills Quest 2, Unity3D performance
) . . . Octalysis framework, Increased motivation,
Aircraft Maintenance!'? VR Aircraft M.a |.ntenance Pra(?tlce key aircraft Oculus Quest 2, gamification elements
Training maintenance tasks . .
Unity3D applied
Radiation Safety MR Radiation Safety Train for radiation safety HoloLens2, mixed Improved training
Training!™ Training incident response reality scenario efficiency and focus
. . . Enhanced clinical
Nursing Training™sI7119 AR Core NurIS|lng Skills Self—stgdy of.core Vuzix Blade, GTM-200, performance, self-efficacy,
Training nursing skills smart glasses L . .
and training satisfaction
AR Chemistry Bonding AR Chemistry Bonding Provide chemistry Element cards, mobile Increased learning
Learning App'?%21 Learning bonding learning tools app, ARCore motivation and immersion
Fire Safety Manager Fire Safety Train for initial fire Aunglented realllt}./ Improved inspection skills
) L o008) AR . I education and training ) o
Virtual Training Management Training situation response system and practice opportunities
. A . . . Reduced learning time,
Aircraft Maintenance . . Problem-solving with Unity 3D, AR-based .
L [26.28) AR Aircraft Maintenance L . enhanced learning
Training™ reference manuals training device .
effectiveness
Design and
Implementation of AR Educational content | Provide korea language E.book, Increased learning
Immersive Educational design learning tools Mondly app motivation and immersion
Content using AR
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