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[Abstract]

The Augmented Reality(AR) which is one of the core areas of the Fourth Industrial Revolution has been widely applied to
various fields. In particular, the military is actively conducting research on incorporating AR technology in the field of education
and training in order to deal with lack of training ground and ensure safety during training. In addition, the combination of the
5G technology (which has been commercially available in South Korea since this summer) with the core technologies of Fourth
Industrial Revolution (such as IoT, Cloud, Big-data, Mobile, etc.) yields tremendous synergy effects on many domains. This paper
proposes an AR-based Integrated Command and Control Platform under 5G Technologies, combining the high speed, ultra low
latency, large volume of data transmission characteristics provided by 5G networks with the sense of reality offered by the AR

technology. In addition, this paper examines the applications of the proposed platform.

AQlo] : 56, SUHY, XSISHIUE, SLUHY, B2Ux, ZENHLYE
Key word : 5G, Augmented Reality, Command and Control Platform, Augmented Reality, HoloLens, COP
http://dx.doi.org/10.9728/dcs.2020.21.5.855 Received 18 March 2020; Revised 15 May 2020

@ @ This is an Open Access article distributed under Accepted 25 May 2020
@ the terms of the Creative Commons Attribution
EASSIS Non-CommercialLicense(http://creativecommons
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial .
use, distribution, and reproduction in any medium, provided the Tel: +82-2-2197-2822
original work is properly cited. E-mail: kami64@kma.ac.kr

*Corresponding Author; Dongwook Kim

Copyright (©) 2020 The Digital Contents Society 855 http://www.dcs.or.kr  pISSN: 1598-2009 elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2020.21.5.855&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

CI X" 28l =53] =2ZX|(J. Dcs) Vol. 21, No. 5, pp. 855-864, May 2020

.M 2

]3] EA| A 2=8)(Command and Control System)-> 27187
ABEAE AN R AW TR0 2 RS Rt
I, Qe AR S uigho m 41459 X944 S B8l g om
TS 7rsdtAl sk 7IHHAIA O 5, AR EAA T
A F)ke] Fofwl JHE FyAH o R SAE] i8] ApalellA 5

R 5L 7HE-3 AHE 24 ) AR} Aol iAo = A
o] g ek A A1), oA g A$1E AN
2EE T2 ol Z85ar Q7] wiZel i) A= E o1 AA
71 S A, A A g, AL T1E S AR RS T
el FAI ok k= thdk Lofell A &-8-0] 7Fssith2, 3].

IR AR EAE A= 2 gl dheh asEd o] A
BE FHdigh W] T22jal go] ghrsh= Zlo] vids] Fasith
w3k 5E ARE gt Az QU 7HAIskEE 5 lofok
TR A3 S A LE 5= ok 53] SAbbde] B9 &

<] = A} AR EA o] AAREe.

3
2 2o AR THFoA A08ge] AEAT} A95A
A

[e)
© 5o ARV (CoP) = AEstolof &b, Mol e A
o] Hasl=|ofo} ght}. AR A A3 Slol| M= ZPdE o)

AN 2 EH 8] wiitol] o] & sk A2 vilg- ok
A §-2] o] ARgSRaL 9= HMEUIES ] SPIDERY
A& B Z A A Al(Tactical Information Communication Network,
TICN)= E82Q1 A9 A =8 755 918 7 4= 2L
& AR, g8 dlolg & SAlsr]els 1 g5 o] 1l
T A= 7] wiitel] o8- e T]o)(43, vlolY, 9%
S E] EHT &-Falo] 7hset o R Yadel=d
aAdo] ATHS]. ol2fgh SHellA -2 20191 42 H-E] =]
oA EAX o Z AFa35lE 1 9 5G 71<[6]S 83 RS
HAESIGITE gk @A) $-8] o] ARS8l ol T AR s}
E(CoP)= Ui HHE ] 2D FElE AZpE I lo] <7t
ojtjel 9laL ot &2 o] F3F=A] 7t A B = E F(track) F R
o] HH gl =2 B 31 9l7] wiiEol] dAdTte] Wol "ot}
[4]. Wb 2340 A3 5A1E fleiAE g5 AEE 4E
tar @Az A 7N sls e 24 g b}l A3 Ass A
b4 Q=5 3D FE] T8 (CoP)E T d 8
b Uth o1& S8l §-Ele= 2 o ST Hol &85
%7432 (Augmented Reality, ©13} AR) 7117, 8]& A&
A=DE 833D FEj9 3528 =(COP)E T+

1

Weks el

N, oo ol
4 H

" yo
K

32
fl

ol
Mo
U o

o,
ols
ﬂ?

1) vlolARZ AT ER 7} /e S A(AR) HolEE 717]

http://dx.doi.org/10.9728/dcs.2020.21.5.855

o] =H-oll A $-gl= 5G VIEY A7} A Fehe 2ald, A4
A<, 8% dlole] dF 547 S4AA(AR) 71E0] AlF
s AR A 7 (reality) S Al ThgSE S0l b
Aoz ggst 4= 9l 5G 71 S A(AR) B A3 EA
ERE 75 Uk Aljbstara) st o] oA A|AIsh=
5G 7|RF S EA(AR) S3 A3 EAIEAF-S 2019 445
B SjolA] ZA A0 -85l gl e 56 US S8
& 2 dge] XE 2L 74, okt 2 Htol did AR 5 o

S GRS AANTre 7 A J]FAN R AEetal, A EAA

A A EGoNAN dE5E HRE SHANAR) 7eS &

offi oo 2 0%
o

R Ria=

=o)L oS3 ) 2ol i AS Al E R ES
TAB17] 98 7149 56 D A A(AR) 7)<l ]
AR 33 M= 5G 7 SFEA(AR) B§ X135 A
RE 2= LS A|AEHIL 4o A E o] o)A AAEH=
B3 A3 BAZAE] gl gl Bt nix|eto 2
SN i) RS W g A WUEkS Al gk

II. 5G ¥ SLSA(AR) 7|=2| u#

o gl A= WA AR A S AE RIS T3] 9
gk A7|eRl 5G 7]l sl A Ec) v 2 A8 56
HIES A ol A o AR EAl FAES 753817 913 254
2 A7) = BHREAIE 3] 918 7] WES A &to]
2 713 EEE HSASKCMVPY) 7|9 7710k 5 35} 7=
o tha Aw ek v o S5H HRE geksial g4
UA 7N S8R 3D -8 A S =(CoP) M-S flg T4 E
2 (AR) 71=9] AAUE F A Z-go o5l Ak

it
d

2.15G 7|= 294

oxg WA o2 §4 E3ke}t £} AR~ 99l 2G
0] E4l 7142 4G ol F84] 71ER FglEliA 7«4l §
A& AT o] A= A, o5, 1LE, 57 5 vt
AH] 2= Fofell A A A4 E(latency) 9F AE &5 SHOI A Kt
Y =& 5ol 875 a1 917] wisoltt. o] gk Al A &t
53171 9138l 20181 6¥ 3GPP3)+: 5G NR(New Radio) ¥
WhEekelar, 20190 = E & gig =S 72 AA 74
Z5E50] 5G AH|2=9] 8315 EA 3817 | Al ZFITHI).

oo 4T

=0

2) Korea Cryptographic Module Validation Program : =4F &a12]5S
S el oig 3] AR B A s & ASehe Al

3) 3GPP(3rd Generation Partnership Project) : 2 M7 o] 584l A
AL, 2] A ZAL, S A AL A AL B AA] 250 3738 o
Ao} A4713 Fol Frofshs H wA] o] 554 st THA




5G VIES] =1 7152 20Gbps ©]%2] o8- 7% AH] =7t
7}5 %k 2339 A1H] 2~(eMBB: enhanced Mobile Broadband)
7%, AT ol gk A0 2 EAE 918 1ms
olste] A& (latency) S HABHE AR/ ZAAA SA
(URLLC: Ultra Reliable & Low Latency Communications) 7] %, ~1
2]a1 7hgolut 4k Anbel] A A k-2 AFE-IE Yl(Internet
of Things, IoT) 717154 A% AZ4s7] Yall 1km® & Wyt
N GHlE T2l 94T F JE U E A=Al (mMTC:
massive Machine-Type Communications) 7]% 5= A7+
2 E3SRaL k. o] ¢k 22 V)= Al AL wiitel 5G vl
EQAas &8s A A7t el RegEa gl 7
FHA(VR) 7= B Ik vgel ddstd ERad
(hologram) 53} o] 2113ld ] FHHRE LA R 7]
H

& oa 2AE, 2AXA, e AHAE o8-8t

o T

Of
a2
o IF
i

8l 7dE 43l
2.2 5G HIE9|3 £210|4)(Network Slicing)

Y ES A &) d(network slicing)o] + 3}e] E2] 421
ELAE off] /e =24l 7P VIEY AR elste] 7}
o] 7P M ES Anit} S8 M| As P 2 s X
sk 71%=olti10]. olu Z7te] VIES A &Eto| e 7S}
wo] HYE UEIAY sastnz 54 Eefo]z~o o5
U A 7 A s Bh T Lefo] el ek 4] ek )
ol 7t &efol it HHA 1 AH) 2~ Fd o] 753t

71E9] 4G YVIES|FoNX = 24 T4l tlolE] AR AlF
Ak oluf S FAY] Aol A A3k A7) A
SEAARE HoJE] Fale] A= BE A2~ el A dE
SR SIS W 5L Au|2rto] Al F =) SRR
4G YEYFd M= G 56 VIEY M= HES = &2
o] 71as A&ste] oy ol w Aujs SAel wet
2] AR 22 AFE 5= QA HA & S0 AEFE A
H| 25 ks S zoAe AAARRS: HAsle = 9

o N &

shd o] QI RE dFeljof sk Selol M= t8 S

i
u
>
)
9
o,
N
iy
e rlo
i
i)
©
[>
m
%
E%
[
W o
4

S
>
op
Y
pic)
T
O
>
o

2
il
L0 ™ of r|r

S
2

N
mdml
E=)
=2

N
o F
2 ofn &L
rO o T
RS
ol

A ZHAET 2] 48 5G v
Aold& F&st=s 4%
on @ 9N A AP ]
Ast =tk S 7RI wEkA] A
Al B o] Mu|AE dtsto]of dh=
Zetol A Ves A5 dgdl Hobd FHoka s
o] nj2 5T},

2
2
M

>~
=

ful
iy Ho O

#}o

Ho
i
£
N L
o rlo 'VE
i)
et

il

i
2

o o m
Ho o%
2
o e
oo
o
F
>~
>,

2.3 A=2E HSH=(KCMVP) 7|4 2ZIAS 3L TS

o~

oA 2280l A3 Y| ES A Lelo| A 7148 2-gsha A
€ 5G VIESA slollMe o= ALz BHMS Algshs A
oJZ Al AS TAE 4= Tk AN o] =itol| A AL}
sh= 3 AR EAIE I 2ol T Az AT A o=
g-grjojof = S-8AAY] Aol 3 WA =& ] 1ot
o] gt} ofefgh Ao g 83t 4= QI Vo] vk
AT RE ASAH=KCMVP) 79 7719158} 7)o,

A E ASAE(KCMVP) = ARPAER #5600 o)A =
73 B8 7|3 ARG A A E AFRe] HEE flEiA
AREEE S RES] QP XS SR AlEol
TH11]. oW FERES sh=go], A ESo], Felojo] 1
o= o]Fofx 9o, 2 Fgr= d% duFoRs &
=95.9] U521 ARIA, SEED, LEA, HIGHT 50 It} ofuf -
et AR |ERTd e wslE 54 daEles A
B3l%== tAskaL Stk

o] oA skl sk S A1 e AE ST 495G Ul
EQAs} AFEE BE X dHolHE Asd v 43 wE 7
SAEKCMVP) 7 Fikesl ves 283 gEs)
(encryption)7} |51 4] 3L, Hlo]E} & 42218 wjel = Fo iE T
A E(KCMVP) 7RF 7319158} 7]4-5 2-8-3)) +5.8)(decryption)
7} o] Fo)Kt). b H|E A5G YEY TS S-8317 )= 3A
T 2lEE BE vlolH e ekEste] 7] wikel P8-S
1A= Q) vl 2240 YES A SEfo|A] 74w s RE
AZAEKCMVP) 74k 7195 3] 7]450] Al o] Z-8-rhd B

O ] B B0 5 Qe Aol

2.4 SLUSH(AR) 7| 270 & A &2

7PFEA(VR) 9] okl S AH(AR)S A A B 7t
&) Aol AHE A ske] AA TNER
A5 2 S EA| 5 24 AR
ofe] @I} AT Tofol| A A
st -85k &8t 53] SN A dA &
7 Sl A 7 AR E e A8-S dfof sk vl E o]
7]zo] Folut}h F st oju TP AR HaE
dlo] gxi= ZA Weel] 2-83K= HMD(Head Mounted
Device)2t th 2~ R10]u} FolE, PDAS} #o] B2jo] 28
& 1 97} §li= Non-HMDE -5 =] A o S8 A o] A
o] =AML I 2 A Te] T Rsk] wiitel Bt e =
7+ Algshs HMD7F 72 28

S7FEA(VR) 22 A, s, o5, W, Alx

[}

ool 7hvke 4 AE Kol 9]

o,
N
N

% 9

F3hl Yol TR 7] A FREE 2L v
ST, FZATAVR) 7148 W7k} ek oLz} Al ol
OV A FAAA £ % A1, 875l 9)

FARE EAEIG DY Flok SH 2% T, 193 waLe

http://www.dcs.or.kr



CI X" 28l =53] =2ZX|(J. Dcs) Vol. 21, No. 5, pp. 855-864, May 2020

Field of Operation

COP Info

Status Info.

: = = Drone video
f Tactical video .
—_———————————

C & C Room

SKT 5G
Network

Video Trans.
System

Video Senver
—
— = a g p OP Situation Info.
AR Sener :
—
= Combatant
= Status Info.
MILES Server

T8 1. 5G 7|gt SLHH(AR) & XgISHEAZ 75 7HE

Fig. 1. The Concept of Augmented Reality-based Integrated Command and Control Platform under 5G Technologies
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