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Abstract

A Study on the Determinants of Defense Standardization for

Drone Combat System

Kim, Young-eun
Dept. of Defense Acquisition Program

Kwangwoon University Graduate School

While the 4th Industrial Revolution and the development of military
science and technology are bringing about changes in future warfare
and weapon system, the ROK military is reducing military units and
troops due to population decline. And entering the 4th Industrial
Revolution era, combat capability, military strength and efficiency as
well as low-cost high-efficient military operations are required.
Accordingly, the Ministry of National Defense, the Joint Chiefs of Staff,
and each military branches are promoting drone combat system as part
of an unmanned combat system as one of the core tasks of Defense
Reform 2.0;. Instead of reducing units and troops through defense
reform, the military has continued to develop efforts to expand its
operational area and improve combat capability and efficiency through
the development of military science and technology.

As a future game changer, the military is interested in a new concept

weapons system using unmanned aerial vehicles and drones and started

vi



to deploy it in 2018, reaching about 2,000 units as of the end of March
2022. Military drones must reflect the specificity required to perform
military missions and must be suitable for the purpose of each
operation. However, so far, each military branch has been pursuing R&D
and procurement without guidelines for military drones required for the
deployment of drone combat systems.

In a drone combat system, one system can simultaneously perform
military missions such as reconnaissance, surveillance, and strike, thereby
demonstrating real-time combat power. The weapons system is being
developed in the direction of improving interoperability so that it can be
operationally operated by integrating systems that perform multiple
functions. In particular, drone combat system has been receiving great
attention for its utility based on commercial networks, and the scope of
application is expanding to even military purposes. Our military is
expanding the scope of application in connection with the development
of military technology for military application of drones through various
combat experiments with the possibility of military application of drones
in mind.

The drone combat system project is divided into weapons system and
military support system drones depending on objective and there are
various drone systems suitable for different purpose of operations. A
clear classification for the electrification of drones and a terminology
concept for drones are also applied differently by each military branch,
which raise demands. Accordingly, the Ministry of National Defense, the
Joint Chiefs of Staff, and the DAPA recognize the need to first establish

a defense standardization that can be consistently applied to the

Vil



classification system and terminology of the unmanned combat system
including drones. To this end, the classification criteria and terminology
of other key countries have been identified, while details specified in
the current regulations and guidelines of the Ministry of National
Defense and the Joint Chiefs of Staff were specified and analyzed
including detailed classification criteria and content applicable to the
Korean military. First of all, it is necessary to re-establish the
classification criteria and terminology required for the electrification of
unmanned combat systems including the drone combat system.

In order to properly operate a drone combat system for military
missions, it is necessary to examine whether the development of the
drone itself as well as major factors affecting it are sufficiently
considered and reflected. When the military acquires a weapons system,
major determinants of whether it meets the operational requirements of
the military are selected in preparation of a force requirement paper.
And the final deployment is decided based on R&D, testing and
evaluation. To this end, the ambiguous classification and terminology of
unmanned combat system were re-established by applying the current
classification criteria for each mission and function.

In this dissertation, we have accomplished to identify the
determinants of defense standardization for the drone combat system
which is necessary in near future. We analyzed at the first step the
determinants for the electrification of the weapon system and military
support system in the existing military strength through various laws and
regulations. Based on our analyzed result, we could derived the

determinants and factors necessary for the R&D and purchase of the

Vil



drone combat system as well as defense standardization. And then, we
have gathered opinions form fifteen experts about twenty-four main
factors of application for defense standardization.

For the next step, we have investigated which and how determinants
and factors are affected and considered to be important and primary
from the current weapons systems to develop the future drone combat
system, which have drawn on eighteen key factors, To review our
consequence, we have accomplished the survey with asking more than
one hundred persons in charge in relevant areas such as managers of
military strength, developers, operators, and researchers. Though this
process, we could arranged the various document about various
specifications and elements of the future military drones, as well as the
detailed specifications and elements of the current 1,800 army-unit
drones.

Finally, we have shown the accuracy about our survey with the
Delphi factor analysis technique. Based on the performance results, we
could conclude that our propsed determinants and factors for the
deployment of the drone combat system are major and importan keys of
the drone combat system for defense standardization. Also, our proposal
can be expected to contribute to apply to R&D and purchase projects
for drone electrification and to adopt as basic data for deriving key
elements necessary for the establishment of the present drone combat

system at this time.

Keywords: drone combat system, defense acquisition system,

national defense standardization
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<Table 2-2> Classification of Weapons System and Power Support
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<Table 2-2> Classification of Weapons System and Power Support System

SRS z25 P
ARG, SAE, AUE
B ), e, 2AAY | £, EYR, 210, 9%
AwAQ | e, S, weysEe | v, FaAUGe, Y
ANEE) | A AEAQ dugul B | 6. FEzy gl g
WA GBI | &% ZHH) 5617 F2
W) 5
TOR, NERATR AT | 19E AunEi, 554
A=A | F, HHEAR, 47, E44 | 7 DEASE, QiiF, Do
A 24 | #24, golfEw B4, A | F TAARE, A0EA, 22
o N AA BA 5 25 5 420 3%
AEEEE Agpgn) o) gpgn), o ofF, o
> TAE =1 ) s =
4 e A, A FEs 2 A, A 5 A 9=
x
A | ZaEd | nsEagw, wsEded | wgsdeqn, aEAR, o
2% | mgEdsder A 27n), AR B
718 - AA ABRAA, QAAL- 5
v} %] 5
P ERERE R A ARAA, P AH R
2=H A 5 9N BB
IR, AEFEN, weEA,
7 Hre) ; HAAY 5o Wag Ad =
agA A | e TE B Al B AT B A
A, AATE AL 5
F71AA S A, w9 dFd we FAFAFEAAUCS: Unmanned
Combat System)E X33t E/3t Aok FIAA B/ 45, ST
& ANERANAA-AGRAANA-AFE L AFADEOR ER}L, 3
2 FAFIIAA-FAFAAA - 74 2 FTFAAAZE &R/, &
2 FFF7IAA-FRJAFZ7IE E/stal Ak AHALAA E/FA=
FAAAH Y FEF FFAHo FRAvAFAXE Z3eta o A
%% 25kge 2TSE FANPAZ Aelain o} @Al Lot
nxel #§ Sgo| o]dd ERVIE FAST YA B3
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AR Fo 544 AF 9 FA, AAAE 5 FL 15 B
of tialiAe WA /37 o8& el Aok mEka UCS 2
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UCSEA EEXFEAAE otz HEsHA 8§14 Mds AHsA Esta
ATh o] FoI7](UAV: Unmanned Aerial Vehicle) =& F213837](UA:
Unmanned Aircraft), F<21&-&AA(UAS: Unmanned Aircraft System) ZE+
& T 0¥ 802 I7iet A9E, B4 V- gAEE g=24 Aojst

T Q7] wEo|tt =28 oo ou|B ZFAVF AA BEstA &1 A

4 a7
EEAFAAE S/ e FHoR FAEHE AAClH oArlde
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e @A %Fo] cE¥ 2R FUS L8 Jr =R

Jowx zBAQ

ICAO(International Civil Aviation Organization)= 20073 ©]% ZFAL7}
gsolA @2 HgAE UA =& UASE AHosta o I8l UAE
RPA(Remotely Piloted Aircraft), Autonomous Aircraft, Small UA, Model

Aircraft 502 AEF1 QO RPAE FFTnETA oAl Folgz
718 zZH o7 A A Y}
n] AuslF(FAA: Federal Aviation Administration)& ICAO9} &4+

AYE YA L o, 25kg(B5lbs) ©]3Fel 9o Small UAZ
Aolstar ok 1] 5E(DoD: Department of Defense)= 2005 o] & 7}
=] Drone, RPV(Remotely Piloted Vehicle), UAVE}= &0]E A3l o
2009\ - Drone, RPV, UAVel UA % UASE xEgste] A3k, 2016
dFE Drone, RPV, UAVE A9t A ol5& FF3ste] UA 9 UASE
BEste] 599 Adez Agsta o3l
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<Table 2-3> Various Names and Definitions of Unmanned Aerial System
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<Table 2-5> Classification of Unmanned Aircraft System
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W Tages] | SEE 3 A9 g Al Assre TAgs/]
4% Tggs] | AN RAARE FAS A%l Asse 2dge
o v | DA ATNA A S A AolEst AEehd A
574 FU3 ot AEE WA ABFHE PAFE
A% 9 24 vy | 79 A=/18 oA, 45§ 9 Edests TadgE7]
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29GAY) NAA | 28-%4de PendA, CES Acel 72 99
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54 o257 T4 9 Fe BA L8 54 o 45 Tl
A ol% FAsl | ASuA 9 2A8A0 8 LARE Fa]
x01 8| =AW, qeta AA, 1EY H53A Fel]
53] Maise BE R
AnE TIP3/l | 6:200m oISHeF 20,000f o15h
235 FQlsE7] 6,200m~14,000m(<F 45,000t ©]3s})
3% FRl3t3 7| 14,000m ] 3(F 45,000ft ©]Ah)
IEEECREE
=T Sl | 50km olaielsts olat AlTD
Sel welares] | 50-200kmOATe @ ek At
FTAE T3] 200~2,000km(F-+ B A AbE A )
A TR/ | 2000km ol HEE 3 AEAL A
AR AR HE R
AT W FAFEA [ 5A el A
o) Wd Telags] | 5-10AZHATHIA T AT
F71 M9 Felges] | 10-30A0Ees A
A7) M Felggs] | 0% ol dEAAE, DAL £& A
E
%28 o] T5om N91(Z0 % olet A0 3 555248 A48)
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NATOE @4 ©§ 59 PAFFAAS tgoz A7) A2
A AEH FEAM] FAYR FHo] bt 71FS MAsh] A%
oA A%Y BHE 93] eTHE FAYR) I, FAFA 5¢
13t B/ o <& 2-6>0 Fst A AISHH TH 5]
(i 2-6> NATO FR1&&AA &+~
<Table 2-6> Classification of NATO Unmanned Aircraft System
Class Cateoor Normal Operation | Normal Mission Example
Bory Altitude(ft) Radius Platform
Class | SMALL(>20kg) <5,000 AGL 50km Scan Eagle
(less than MINI(2~20kg) <3,000 AGL 25km Skylark
150kg) MICRO(<2kg) <200 AGL 5km Black Widow
Class I
(150kg to 600kg) TACTICAL <10,000 AGL 200km Hermes 450
Class 11 Strke/Combat <65,000 AGL Unlimited Reaper
(more than HALE <65,000 AGL Unlimited Global Hawk
600kg) HALE <45,000 AGL Unlimited Heron
W SR RAGFAA thete] AYA-AAA - AEH FFo|A Y

FAYR} ol FHT & e FY FHHL
7 eRIE &5 58 FQ Q4T 3lo FAFFAA I BF{7
T <& 2-TO>F Zo] AAstaL JvH16]
< 2-7> vl= FRAGFAA &
<Table 2-7> Classification of U.S. Unmanned Alrcraft System
Z = = a:
UAS &5 ﬁngT ° | SEIEE) | HEKIAS) g T
N Pioneer, Dragon Eye,
Group 1 0~20 <1,200 AGL 100kts Raven(RO-11), WASP I
Group 2 21~55 <3,500 AGL <250kts Scan Eagle
Group 3 <1,320 RQ-78, RQ-21A
Group 4 <18,00 AGL MQ-88, MQ-1A/B, MQ-1C)
u - - -
P 51,320 4% 2 : :
Group 5 >18,000 AGL MQ-9A, RQ-4
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<Table 2-8> Classification of Korea MND Unmanned Aircaft System
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<Table 2-9> Classification according to the Purpose of Drone Operation
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<Table 2-10> Classification of Drone Weapon System and Power Support System
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<Table 2-11> Classification of Unmanned Combat System
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{Table 2-12> Definition of Standard
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<Table 3-4> Defense Standardization Possible Components and Parts of Military
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<Table 3-5> Elements subject to standardization by the National Institute of

Technology and Standards and defense-related technologies
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T 25 M5 HAY ol EFFH
R
ﬂ] S T [ ] _ GOOkg O]}\o]'
(large UAV)
39 PogEs
e Fge] - 150kg~600kg
_ (medium UAV)
T =8 Do|zan§ A
B 3 A FaE TAER YA 25kg~150kg
UAY) (light-UAV)
L= RS- 427 FRAsYngaX
- 2kg~25kg
H] 3 - (small-UAV)
243 BolZgn A
FelEE g g o5
(mirco-UAV)
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<E 3-1D v 39E FRAAA 229 EF/FAA
<Table 3-11> U.S. Department of Defense Classification System for
Unmanned Aerial Vehicles

T F tho] 55 F(Ibs) FENE(ft) < = (knots)
Group 1 0-20 < 1,200 AGL 100
Group 2 21-55 < 3,500 AGL

< 250
Group 3 <1,320 (600 kg)
< 18,000 MSL
Group 4 _
>1,320 Al =
Group 5 > 18,000 MSL

o) ZupRo] o)X g X (MNS: Mission Needs Statement)oll= o] &F &,
Hg 1%, BPAY, ATANEE FAZ o2 28317 93 JdFe =
Aol FHE T (F 3-12>¢} 2] 10FAZ EFsle A &3t A

CGE 3-12> ] FRE QR TA A% % $UAFES] BE

<Table 3-12> Classification of Unmanned Aerial Vehicles according to the
Performance Criteria of the US Department of Defense Mission Requirements

T B H] 3 A 2] (km) | ¥l 8 1 =(m)| A 3~ THhn) | o] 55 #kg)
Z243Micro) <10 250 1 <5
2~ (Mini) <10 150 - 300 <2 <30
=7 2](CR:Close Range) 10-30 3,000 2-4 150
@7 2](SR:Short Range) 30-170 3,000 3-6 200
Z 7 8J(MR:Medium Range) 70 - 200 5,000 6-10 1,250
FAYUAF _
(MRE:Medium Range Endurance) 2 500 8,000 10-18 1,250
) 3.5 %4 S(LADP:Low i ]
Altitude Deep Penetration) ? 250 50 - 9,000 05-1 350
A1 =771 % F(LALE:Low
Altitude Long Endurance) 2 500 3,000 > A <30
T 1577 A F(MALE:Medium _
Altitude Long Endurance) > 500 14,000 24-28 1,500
AL 87 A & (HALE High > 2,000 | 20000 | 24-48 4,500

Altitude Long Endurance)
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{Table 3-14> Classification of 5 Levels, Defense Drone Standard
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CE 315> HUjo|5FF WAE =8 BF

{(Table 3-15> Classification of Drones by Maximum Take-off Weight
Aoy FAgF7] A%
TEL NS ey | AW [ IE [ ASAT [ @A |
T | TUEOUIY | zakkg) | (km) ) (km)
e Global Hawk 14,500 18 34 22,780
e Reaper 4.500 15 30 5,926
_ 600kg o3& 1,150 7 24 230
(3] 23} e Predator 1,035 7.5 40 740 2L AL
e Hunter 725 7.5 15 222
7.5~ 15~ 222~
B2 - 18 40 22,780
o XA 500 3 5 100
o &3] 290 3 4 80
i1 3 153kg e pioneer 205 4.5 5 185 oo
° e Shadow 170 | 45 7 200 R
600kg 80~
1A - 3~4.5 4~7 200
o AIHUAV 150 3 5 60
25kg e Black Jack 61 5.8 16 -
e "% [l Skylark-1I 43| 48 6 50 | oAe~
o Exdrone 41 3.3 2.5 120 Ak
150kg 3~ 2.5~ 50~
H] - '
5.8 6 120
e T-Hawk 8.4 3.2 0.7 130
okg o Skylark- 1 7.5 4.2 3 40
v N o B o} 3.5 0.3 1 8 2~
° 95k e Dragon Eye 271 0.15 1 5 =g
g 0.15~
B3 - 49 1~3 5~130
e Raven 1.9kg | 0.15 1.5 10
e Marvelink 1.1 - - 15
vV 2kg e Wasp-11I 0.43 - - 5 A~
© o]a} | eBlack Honet 0.016 | 0.05 0.4 1.6 20
0.4~
B3 - - 15 1.6~15
& #4 8oe w7IsEsdodA AAR =7 AAFEES 527 F

;WY 8o E woly TARR oA W
2 &0 FolA Toll H&T 5 Ae 127 &olE
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(E 3-16> =& 8o X+ 8 W&
<Table 3-16> Drone Terminology of Standard
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o @0 47 Aol BoaA olsln AAEE T A8 .
Al e B S T | medum
o A o] 5% 150-600kg

oo light UAV
;5 o A7 ZTL A9 small
ol - UAV
B3y o A F3F 150kg ©]3F F-AuFA m=E FAs)d ] nlPAX micro
A UAV

o 339 Tt A FEngA L] AXE ZHshe AXA
_ o I RHE & FA & A= GPS L

3} e ol } navigation

IR | e 2am Buzmad ou 23 Avsd AAs T | TE
TP IHAA
o A= MatE FA3I AAE Fee A FHAA T

ol o FAuFYA Ao FHIEEE FT #, A NEes aircraft

HIPA | o ug) = ﬂ_‘%_’tl}’_"ﬂ oa Wsd £ goens weight
Ok Hdjol & AAFFE T34 2ol FAH2AS BESHA w71
) maximum
= o Tl HIFA} o] FE u) 5T & Ye ANEH takeoff
T weight

e AT HAE AFS Wl Fol vgA o FFOFE A9 empty
o NS 9 1A HAEL I3 ﬁ%* weight
o T2l HIFATE F7] FolA HlAsty] el Fr]el g
5] IIEERE B airspeed
e HPUE, F7 2%, tIY 2 UE T ¥
o 7ol HgA Y HPn=et FHAX Al 3] o o]
dEdst] olE e 1%
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(£ 3-17> =8 AFAA a0x2E3 #1229

<Table 3-17> Defense Standardization Road-map of Drone Combat System
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<Table 4-7> Total variance explained

pe 27 a5 2 AFY AAZ A AFT A G
T oAA | %EA | Ay | AR | %R | wEy | "dA | %EBY | FEy
1 5.846 | 32.475 32.475 | 5846 | 32.475| 32.475 2.967 | 16.486 | 16.486
2 2.423 13.461 45,936 | 2.423 13.461 45.936 2.961 16.450 32.936
3 2.094 11.634 57.570 | 2.094 11.634 57.570 2.935 16.307 | 49.242
4 1.251 6.951 64.521 | 1.251 6.951 64.521 2.750 15.279 64.521
5 1.023 5.681 70.202

6 .801 4.448 74.650

7 739 4.104 78.754

8 724 4.022 82.776

9 .638 3.546 86.323

10 .500 2.779 89.101

11 .420 2.332 91.433

12 337 1.874 93.307

13 315 1.751 95.058

14 .247 1.373 96.431

15 .233 1.297 97.727

16 195 1.083 98.810

17 133 739 99.549

18 .081 451 100.000
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<Table 4-17> Operational Factor Reliability Statistics
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<Table 4-18> Factor analysis results(Comprehensive)
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