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Study on Building a VR-based Rotorcraft Pre-flight Inspection
and Start/Stop Procedure Training System

Ran-Hee Lee*, Ki-Tae Bae**

+ 7= Uo7l i AFIAR 3 H A5 U TH22-SN-AU-02)

ek & =RolAE 4F 2719 437 234 4ERY ARUOlSH VR EAEA=E AT $37) 0
42 47 2 AB/AA AR el Edkdeld BUY dE B9 48 ATHE VR A% FeA 29
T2 goks Aokait) Aokl VR TUA AL AA AA AT AR $AL AT TN 2EASY
T9 59 e 9la B8l e

Abstract

Training on aircraft pre-flight inspection and start/stop procedures is an important element in ensuring flight safety.
However, a training based on real-world aircraft is costly and time-consuming, and there are time and space
constraints to construct training environments for various aircraft. To supplement these problems, VR-based training
contents are being developed and utilized. In this paper, we propose a method to build a VR-based training system
that combines a full-size aircraft cockpit mockup simulator with VR training content to provide an effective and
immersive training experience for aircraft pre-flight inspection and start/stop procedures. The proposed VR training

system can be used to improve pilots' training abilities by providing an environment similar to the actual inspection

environment.
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Object of manipulation Operation method
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publications and various charts
are provided

- Check aircraft records
(remaining maintenance time,
delayed correction defects)
Operating manual, normal
procedures, and emergency
procedure checklist

Helicopter cover and mooring
ocondition removed (ground wire
removed)

Remove tie down state

Publications: Check
- Required forms and
publications

Avalilability of operator
manual and checklist

Helicopter covers
Locking devices Tie
downs(Removed and
Secured)

Fuel check quantity as
required

Fuel level visual confirmation

V. VR 7[tt SiEel &3] bl
SR B3t B2AAY 7

A2EL 7|2

=xoA Adkss VR 4 &
g THAA A 2E, w

=2
HARHESY 74 849

VR Training System #1

k)

VR Glove #1

Ser\.rer ﬂ

Pilot System Internal

inspection 5

(UH-60) I

Momtor

(k)

VR Glove #1-2

Co-Filot
System 1-1

F8 BAA2E Ao | AE Y olg} AERF
o] z2F4 AEYoH(Mock-up UH-60)2}<] %715}

BN QWAL 12 Axgd
A AR FUNzRe

Mol
i
L
Lo
Jki
o
E e
2y
ol
H
Aol
re
L
Lo
o
i
k)

ro
%
s
1=

[o

=
o o
il

8 e oo

SN

ft
D
)
o,

290 w o
deld 4 YES TG E
#9938t ¥o] Pasith mes
B3S FAs ole FAAL MR

ot THE o &
Al )

o o

= o

M
>~
Pl

o L Hok
ofN i
>

2
e oo & ol

S
N
_QJ_‘
L‘mlo:‘%i
5 s

[
juisi)
Jlm
oX
ox
o
rig l“
_>|~1_
re
1o
oX,

=}
=)
%
B>
P
i
r 2
1
ro
DY
ro

Management system
for instructors

Moniter for
training Instructor
management touch monitor
& kiosk

ol

i858 8988 wee  Network

VR Training System #2

Pilot System2-1

&H

VR Glove #2-1

External
inspection
(UH-B0)

HMD 82-1

VR Glove #2-2

Mock-up UH-60

Co-Pilot
Systemz2-1

)

HMD#2-2

= N e
Fig. 1. System configuration



Journal of KIIT. Vol. 21, No. 11, pp. 193-201, Nov. 30, 2023. pISSN 1593-8619, elSSN 2093-7571 197

3t & $AYS 23she Fitols WSl A

7t 2= = Atolw i A7kl a3t glvha VR 719 EEA 28 FAM EYTS 9

Atk oldF oled 2AE R ML T S e AAls SUYT BT UH6P 327

A g PSR e olF W, AlEdelE ke o A} WEFE 3 7}@P§LL7§2§ T3} 8

< st VR THZH=E AA3. ] -9 F8 B 9 FAF U 3D =
= T3] 7}/\15}?%} 3D 7HRA S A &

41 3™} g=z57| 2HAI2H T4 719 & 2719 Z¥3 VR FH=d dAE

8 WA AR nE o Fh) A

B =EdlA Agkshe EHA2Ee O9 13 2 W A dA AA AR} 22
o] g7 2FA AEHOIEY 2FA; FE2FAL 2 A, A AR F HupA 33 AR A
£ VR 7|5t EAAAE, g FEAAHOE T g BAo] WgEojok it 7 FHAY FHA
ihzleg gled WE AVZE 2 AA 4o Ui F

g7 2FTMY AERY AEdolHe 19 2 A 5 Ago] Basith 7 A2 Y ESY
o} Zo] YiRole s ZAF 23d 234% 7 2 AAFo 2T} FxFAY 4T Y, &4
ZFAo] WX = AA) 111017} 7bs3 ZEE § A5 w@e AARE AT Iga Al2E Aot
H(Control ~ lever), Alo]EH&IFHEH  AA VeeteE FEdity VR 22HE 53 &5
(Cyclic&Collective device), Jﬂ“/‘(Pedal)Jf} <% 539 lAete]  Fel= o] AR QAE|FH O] 2(User
£ 9% 297 a2 @y 3x7] So] A" interface)& Ao ge}. 7HdERE Ujoll A Al ofs ok '5‘}
‘:} AL AA "= FHAUE L 9 FHA = Nz EAF 4 7ee &gA A

B FEA AR FY ol F wHo] FAg o] Ae & WY 7hEAol & UIE B ?_'—Eﬂlé
H 2 w& & AAHE HolHE Hshe AEH 5 24 5 RS A%

283 FAANZE Ao 9 #HYE A3 T

Inside the Mock-up

Air conditioner with
cooling, heating and
dehumidifying function

chair vibration device
Base Shaker

Speakers

Physical Cyclic Rgil ;Ed;l
& Collective x 2

Bl nterface Module

Real control device & Interface Module

Real engine
control lever

DP Cable
MNetwork Cable
USE Cable

% 2. =&A Algeole MR
Fig. 2. Cockpit simulator diagram



198 VR7Iuk 34337 v A A4 32 Als/A4A 23 FEALY 75 0 A

WAE AYALFAM A AR me} =
7zt VR 3| EAHMD) VR 2
d Adow FHS Yt

>

i to
-z
BN
ol
>

— rr
d

.Y
ofo
ol
o
]
o,

Wi

ol

Nl
% e
1
U
2 fir
-
N
T'-u
ok

o
>~ FN
< o
L=
o qo
i

N
o)
o to
o e

(U'S)
w)

d
bt
M
o,

A,

d s|Heayy) U 8 #4484, 7
FAY FoiA A% 9 QR A, FoiApE g
e #d 4§ AA, 7] AR, 234 A
Hl A4, 7l Als A HA, A7 AlE, AR AY
A, AF 9 A7 AR AYeleg pA"EY &
AAUg el A 2Ed s|uksle] YA
#2Ae wo] NP T2 FHo| Q3 QA4S
Adste] wjAEt FEAYLLE ngoz Mg
37 U9 3 A 2 AEYREE fdste] A
A Aol wet 8o IPE F JEE VR T
AN2EE A3
AEAAE FF7] ANEEOIE FAA IE
Ul &3] 7 B2Ee ko g AFHn
HAAL AEHoIH URe 23N st
s, Wi dAHe AES AXER AFS
3 AA Anet fAR 23RS AFdY E
& IPFET UellA 2 2939 A st
Y& 4

lo

P FuelCheck ™

AgstdA APHES 43T A 259 A
A AL %ol AEHCIHY A FEEE
-10C~40C, 7PdEzr 78 e FHD
19201080 ©1, 29 Z#HY F+= 90fpseld, ZA

il
ko
ot
oxl
[t
lo
>
)
e
AN{
N
™
o;?‘;';
it
A
)
ol
o
el
W
)
=2 o\

4 %
gt 4RE A, 0F A 4ge 1
S ARG Aol & 4 YEF et 1
o 5 UH60P 9l%7s yegz Ed &
Aol o 3 T4 9 = Aols % 3w
Aol

% 4, UH-60P 2/fHMd stH
Fig. 4. UH-60P external inspection screen

%l 3 UH-60P VR =3HZH = =7|351H
Fig. 3. UH-60P VR training content initial screen



Journal of KIIT. Vol. 21, No. 11, pp. 193-201, Nov. 30, 2023. pISSN 1593-8619, elSSN 2093-7571 199

el A28 Aol ERAGL Y, &
4 J.ij_ﬂl /\-l-] /\1/\]{

3 33, 7, iﬁ}, FA4I AAL D A,
A ASEFEEE A5
A W ARE ¥ 4 ol 89
g FAAGEL AY 2 FANE
HolHE A 4 Y AW AzdE AT

% 5 UH-60P e =t
Fig. 5. UH-60P internal inspection screen

432 749 N2H

43 NEE TE[AAH

VR FHAZE S A8Ae] AYs 9 23E
AL BEA2ES TaZ o AAAe 4 AL B e AAES FESe FEA
ol2 o wAe 93 Wre Hi mugs 7o 9 T F BES Ao 7]ia}1 EREERY
23 Az AZse A FE Ay P gd NI AN 2d A4S AR 5 slefer
ee gst Ao 5 ok 1Y 6 mpg AT wO] ARG AW AR AARE ol
BN 28 FHATEEA A 2H JH= EF o9 Bl $74l0] 7hsste, A AR BUHY, B1
N2E A9 A2E Aede] Az w3ET A e, A8 A7 o2 TR AT 2y
HY 282 1y A 34 3 Ae4A 24 14
431 5% +FN=H FEE AL Ade A3 Hd &5 4, 2
A 3% v, AAE 2UEY 8 8 53 7]

T 2Nz Hrfel~ At AR wo yain

Function to switch virtual .. - .
object display method Training management function Basic data management

[ = Management of target

| equipment resources
Relative Common Individual « Management of instructor and
point point point trainee
of view of view of view =
e ¥ t reenactment
itoril Managemen! 3 . .
Monitoring function Training scenario management

Controlling the number of people

who can manipulate virtual objects Real-time Automatically
i transmission generate report Reenactment « Create/Edit Scenario
. Ablegg mfa?lp_ulate the total and reception after of training = Save/delete/load scenario
. E:nmberg r;ﬁ:?&}eéy specific of trainee analyzing/inguirin material » Creation of educational
personnel designated by screens g training results environment

instructors ) / j

e g

User - i @ Registered
equipment
(instructor) . : ‘m‘ﬁ control

J% 6. WEE HEA A - M
Fig. 6. Management system configuration for instructors



N

)

2l

=

O B RS ofd A

dob of

2
=

4 o

ol o
0

>~
w Bl rlr fo

[

Mo ro mok

2L

2k

iy O

N

do 1>

2L

(U]

fr K

g o

D

b

i

oZ ofr o\}-I]

t:otl
Hir
o
kl
=

=

l‘-?ﬂ ['1{011

o

[e)

Mo o ok o o B > o2 rr
aud

o =

o
[N
i
2L
N
(U o
>~ [0 o\

r2 X

o

o

oo
Y
o
N

fru

(u
=
o
(e )

>
il
o o Rl

{0

i:)

N

off
N

= Ol‘N
O

A

offt

o
>
o

HgY Ag A
7FsEl Al

-

N
R
Og{:,“
>
2l
k)
a2
>
offt
o
N
i)
_>|~[_IJ
ot
SO
>
\

References

[11 D. Y. An and H. K. Park, "Case Study on the
Development and Use of Technical Training
Contents using Virtual Reality", Journal of
Practical Engineering Education, Vol. 5, No. 2,
pp. 117-122, Jun. 2013. http://dx.doi.org/10.14702/
JPEE.2013.117.

[2] S. Y. Han, "Domestic Application of XR in the
Untact Era", Monthly Software Oriented Society,
No. 75, Sep. 2020. https:/spri.kr/posts/view/23060
?code=industry trend [accessed: Jul. 20, 2023]

[3] E-J. Song, "A Study on Training System for Fire
Prevention based on Virtual Reality", Korea
Digital Contents Society, Vol. 17, No. 3, pp.
189-195, Jun. 2016. http://dx.doi.org/10.9728/dcs.
2016.17.3.189.

[4] J. E. Kim and T. Woo, "VR Content Development
for Racing Drone Control Training", Journal of
KGS, Vol. 18, No. 3, pp. 113-122, Jun. 2018.
http://dx.doi.org/10.7583/JKGS.2018.18.3.113.

[5] J. H. Ro and C. W. Hong, "Technology Trends of
Virtual Augmented Reality and Application to
Military Education and Training", Journal of KIIT,
Vol. 20, No. 8 pp. 151-164, Aug 2022.
http://dx.doi.org/10.14801/jkiit.2022.20.8.151.

[6] SanupinNews, "KAI’s future aviation training
system unveiled for the first time", Oct. 2022.
https://www.sanupin-news.kr/news/article View.html?i
dxno=4065 [accessed: Jul. 20, 2023]

[7] DefenseNews, "US Army makes headway on
Synthetic ~ Training Environment”, Sep. 2021.
https://www.defensenews.com/training-sim/2021/09/3



Journal of KIIT. Vol. 21, No. 11, pp. 193-201, Nov. 30, 2023. pISSN 1598-8619, eISSN 2093-7571 201

(0/us-army-makes-headway-on-synthetic-training-envir
onment/ [accessed: Feb. 15, 2023]

[8] M. H. Park, S. S. Lee, K. S. Jeon, and H. J.
Seol, "A Study on the Development Direction of
Education and Training System based on AR/VR
Technology”, Journal of the KIMST, Vol. 22, No.
4, pp. 545-554, Aug. 2019. https://doi.org/10.9766/
KIMST.2019.22.4.545.

[9] J. Y Park, J. H Lee, S. M Lee, Y. H Lee, and
H. J Jung, "Suggested Application of the Army
Aviation 2nd Stair Maintenance Support System",
The Korean Society for Aeronautical & Space
Sciences, KSAS 2020 Spring Conference, Jeju,
Korea, pp. 784-785, Nov. 2020.

[10] S. H Bak, G. Y. Yun, T. J. Choi, H. B. You, and
J. H. Bae, "Design of Immersive Experience
Training System with Virtual Reality Technology
(VR)", IDCS, Vol. 19, No. 12, pp. 2289-2295, Dec.
2018. hitp://dx.doi.org/10.9728/dcs.2018.19.12.2289.

[11] D. J. Harris, T. Arthur, J. Kearse, M. Olonilua,
E. K Hassan, T. C. De Burgh, M. R. Wilson,
and S. J. Vine, "Exploring the Role of Virtual
Reality in Military Decision Training", Frontiers in
Virtual Reality, Vol. 4, Mar. 2023. https://doi.org/
10.3389/frvir.2023.1165030.

[12] H. J. Seol and K. S. Jeon, "Case Study of
Military Training  using
AR(Augmented ~ Reality)/VR(Virtual ~ Reality)",
KOCOSA, Vol. 22, No. 5, pp. 107-113, Dec.
2022. https://doi.org/10.33778/kcsa.2022.22.5.107.

[13] Weekly Chosun, "Sit in front of your PC, drive
a tank, and infiltrate enemy territory... Now train
in VR!", Jul. 2020. http://weekly.chosun.com/
news/articleView.html?idxno=15904 [accessed: Mar.
11, 2023]

[14] S. H. Bak and J. H. Bae, "A Study on the
Preventive Maintenance Daily (PMD) Training
Method of XR-based Rotary Wing Aircraft",
JDCS, Vol. 22, No. 7, pp. 1025-1030, Jul. 2021.
http://dx.doi.org/10.9728/dcs.2021.22.7.1025.

education and

[15] Technical Manual, "Operator’s Manual for
Sikorsky UH-60P Helicopter", 2009.

[16] A. R. Kim, "Spatial Movement in Virtual Reality
and Trends in Motion Simulators", IITP
TechForum, Jun. 2021.

[17] E. H Chang, H. T. Kim, and B. H Yoo,
"Virtual Reality Sickness: A Review of Causes
and Measurements”, International Journal of

Human-Computer Interaction, Vol 36, No. 17, pp.

1658-1682, Jul. 2020. https://doi.org/10.1080/1044

7318.2020.1778351.

XMAL2IH

o| 2t 3| (Ran-Hee Lee)

2015 29 : Adrista
AFE A LEA F (L)

20079 9€ ~ 2022'd 2¢ :
A7t AlY&B A&
g

2022'd 39 ~ @A
AgHtoj ettt

AsEEas
WAL : VR, HEb s, Y, AFAS

B 7| Ef (Ki-Tae Bae)
i ' 2006 29 : Adthetw
HAFE A REA TN F A
20099 349 ~ A :
Agu|tojgistd sty
njoln| 2y 28ty a4
FalEok 1 AFAG, HERH 2,
VR



	VR기반 회전익항공기 비행 전 점검 및 시동/정지 절차 훈련시스템 구축 방안 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 회전익 항공기 비행 전 점검 및 시동/정지 절차 개요
	Ⅳ. VR 기반 회전익 항공기 비행 전 점검 및 시동/정지 절차 훈련시스템 구축 방안
	Ⅴ. 결론 및 향후 과제
	References


