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Abstract

This study proposes a development direction for a maritime-specialized UAV platform to support wide-area
surveillance missions of the Korea Coast Guard. By analyzing domestic and international applications of the Modular
Open Systems Approach (MOSA), the research identifies key technical and institutional requirements for maritime UAV
development. The findings show that modularity, standardization, and interoperability of the airframe, mission payloads,
and communication systems are essential for effective operation and maintenance. The study further emphasizes the
need for establishing a national K-MOSA standard, reinforcing interagency cooperation, and promoting the use of
commercial off-the-shelf technologies. Such an open maritime UAV platform is expected to strengthen maritime
sovereignty, enhance safety capabilities, and contribute to the expansion of civil - military unmanned system ecosystems.
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Endurance 400km 400km 400km
Operational | 24(n) 25(h)
time
Payload
weight 200kg 200kg 360kg
Sensor |EO/IR, SAR EO/IEDS AR MTS, STARLite
vear of 1904 2002 2004
production

MOSA 3-g°] a7¢th

TR7] FREL 7] UF A4 9 B
£ RE3}33, MIL-STD-1553 %% Ethernet 7]4+2]
gx3te  EgE  QEdo|~E °
EO/IR, SAR, SIGINT & THFgh AF-AHIE &
H-Z¢) ©](Plug-and-Play) ¥4 0.2 Al&381A] wAl- &
A JEE Ak st
19 79 MIL-STD-1553BE U5 =WH7F A4
3 & HolEB A~ FFO0E MOSAdA LTEE
T UEF o] 29 tEA Atgo|tt.

F
M

i

Dual-redundant MIL-STD-1553B bus
Channel A

Bus

controller Channel B

Bus
monitor

Remote
terminal

Remote
terminal

Remote
terminal

Command Word Bit Usage

Remote Terminal Receive of | Location(subaddress) of | Number of words to
address(0~31) Transmit data(1~30) expect(1~32)

1123 819 13 |14

15‘16

4‘5 6 7

10|71 12

J% 7. MIL-STD-1553B O|O|Ef B{A F=[11]
Fig. 7. MIL-STD-1553B data bus architecture[11]

T3 FAAHE 433MHz,  700MHz(LTE-M),
868MHz 5 LOS(Line of Sight) SAF 39} Ku/Ka
U SATCOM(HAFTAN S BF AY3=s +4
atof Thekgh 1% SE0lA ARl BAls BA
atofof gt

L}ol7h STANAG 4586 EFS 283lo] gz
2 T T oIE +&7H g
ajjof gttt

AZEY 0] B3-S MOSA ZH YUY dl wit A
&= API(Application Programming Interface)E 7|
"o 2 =83}, ARINC 653 7|4ke] AAZE -9
A A(RTOS, Real-Time Operating System)S 2-2-3}
AT Ao} 7A FFHA A|2E 2R AXES)
o] 33} FAEe FET F Y5



194 7149 opgAE 243 fF53Y FAVIUAV) SHF /Hdel thg A

DO-178 Network Stack

VxWorks Cert AP, ARINC AP, POSIX API LevelE
Application

Libraries

Wind
Librarie: Libraries

VxWorks 653 Module Operating System

i il
|l Math
Wind River
VxWorks 7 Guest OS Linux G os
VxWorks Cert Guest OS

VxWorks Cert or
Third-Party Gusst OS

Level D Level B
Application Application

ARINC Health
Management

ARINC XML Configuration

Serial Memory ¢

Multi-core Hardware Platform

a2l 8, VxWorks 653 RTOS T2[12]
Fig. 8. VXWorks 653 RTOS architecture[12]

13 8& Wind RiverAb7} 713, ARINC 653 &
T ot 7dE thEAQ MOSA 71 &
RTOS AlF< U Aot

ojlglgt Tx= T EEY FITHAHMA,
Integrated Modular Avionics) W29 F&8-& 7153}
A s, ol FEAE Ad HAs, A9 A
&4 S, AZES o o4 A3 T T72A< °]

HE AFg.

9 93 o] sjdE3E Felvlol et o
g Tyl HsiAe ddd dHolH AEE
AFshe ZUEASPLATFORM LAYER), 45%
H &5 93 vloly FAIAR| 9 A4S Fdst
+ EAIAS(DATALINK LAYER), 181 57|
o8 FH FAHRAE  dAFEse= AHAS

ksl

(EQUIPMENT LAYER)O.Z T-i&to] A7Asjof 3
o olgd AFTH Fxe A7 7A-FA-A
AEFo]x 8A& WY Fx HAE 7HssH
3, A#AH o8 A2 T JFgH It F5eE
A& FEG F lthe)

110

PLATFORM LAYER
115

TFP UAV VARIANT

STANDARD INTERFACE

120

EMPTY FRAME

130

SERIAL VARIANT

DATA LINK LAYER

8 9 A3 a2 9t =2 MAl6]
Fig. 9. Design of mounting structures of mission
equipment(6]

AFFAANE EREL 771 v &
, UFAY 9, Aol RS T F

TE&AZE otk A GEAA 2R Tl T
o] TAANIE A¥sty, FEHAAE 7|He
TAE F e 7I5E ZFolof s, FHH L

FRES AL F JofoF gk

3 23 o] ARFEAA LR F917] 2t HlolE
W3l= STANAG 4586, %7 tlolE HAfol=
STANG 7023, STANG 7085, HI§5A] 2 AJefA R
& STANG 4660, 5894 % GMTI(Ground
Moving Target Indication) H|©]EJol= STANG 4607,
STANG 4609 5 NATO ®&g& A&3|oF 3}, o]



Journal of KIIT. Vol. 23, No. 12, pp. 189-197, Dec. 31, 2025. pISSN 1598-8619, eISSN 2093-7571 195

o R o
L0 RT
STy
Lo T
N
R
u,_moqxu
B W
3
T R
> % D
. — B
T LR
Eygi.%
N W
T N e
%mml
O
WL W
RN
oy of
T
do X
o_ﬂ_ﬂﬂ
jo TF
Zo B
o o
7Lﬂum.
N T
K % %
Lo)
DTH.MAT
o 7o B
N o
ﬂr_nsny
) o =
@%%
g .
Emﬂn?
G
.—OL_,AO,_QL
T o o

who

H7HA S= 7

3]
=

& Al

Pt A}

RN
[¢)

A3 5 A dol Bl §8 43214 <134

ks

Yt o8

AA7F

Y APZ
I

5 K-MOSA

S

Aol 43

7FsskAl @

0]

R=NICR
o=

#73}

o

i

2 F2 FAMA 7t e o[A NATO E&Eot
Table 2. NATO standard interfaces between major

subsystems

3l

=

=]

=

] MIL-STD-1553 %% Bthemnet 7]%FH]

¢

E
=

< = H m%m%goﬂﬁzoﬂoo_anhﬂ,qu
K ~ o) o o w7
KN mﬂﬂ‘%wﬁmom_m_iunﬁ_ﬂﬁ
oF B 4 o Jox T 5 T o) o] op |
=~ © o oo N o 0 W T R R oo MY
o) QO <R = N ,._M.E irv ,Alv_ﬂ N _n__ “ﬂﬁ O_ﬂ_ DT O_E
urmﬂ g T sy e, oo
o} o MLMEMﬂMﬂﬂA_IEWTJiqLUAlOT
- o < T la_ﬂn.jlv = T
™ I om LRI U T
N w o TR i R
< — — = O
gy SwNobE omNL T
v o L_v ,lOwEJ_HOZ_U \_&N_LIL
< T So M T P oy 4o o g N
ofwm FTgUlsgam®raw
m o Py Br ,mmﬂ_ or o = ol i E_E . ‘% .
= 2o o'~ Jo 2 o=l g
@ X T kBB RG
oo &8 o R o R e
iﬂumﬁ_aLo_x%o,_t ﬁ.wﬂ]&%? o
AL E_L.r,.rio aieﬂw/ N = o Mo =
5 A R R i LI S et
S 2 H S o B o B AR NN
ﬁﬂAi&lhAr o o .ﬂHMa_EL,..ﬁ.q
T T ™R E ™ o Joo LR T No )
o) Mo oF T T PP T KT M T
- . ° °
al |B1 5| E |E|E
. [@}
~ w | & | = 5
= B m E @ &
= 83 = S | T
— = ©) =
g =/ 8| | < e | E
-~ | B8 5|5 88| 8|8
o ° S| & h ° o} © % °
+— = o o += = =
s | B S m m 1?2 B 8 3
©l s| 2|t S| 58| s| 8| 5
[72] = Q » _nla = IS %)
| L2 8| & £ =
s} i~ k%) 3 2 — s o
= [= = = = . o))
g | = & ' 3| 8| 5| g g
= = €
= = m = @) D =
[ ke = S o) m Py
o
£l s AR AR
I > ) <) S = . =
S|l | S| &£|5|83|2| 2| =2
Omm6%5%0%3%7%9%5%4m5
< 2z38z0z¢8=z023=xg=zhblzoxz
3 < ~ ~ < ~ <
“8bh b 16 B 6B B 6 %

2
=

VI.

7
M0
=
Hi

|_._.
110

—_

==
1o

Mﬂﬂ_&mﬂn%ﬂﬂ,@
X — o N = ~o X
o oy = He m_l
pThreelx
CNCIE -
o % m P oz 9 — o
Nnﬂ# 1_.,_.1“_.:%1_‘;_._1_,N1_.U
oy R T T Nk
IO_ELE —_— Bl
Mﬂoue]%Aﬂ v
NH ‘\_H./HOﬂS‘mwﬁiOf ‘UI
S0 A S ® MR ol
o e S W
oo = X o NoEy T -
dﬂoweqma_dzl zt.ﬂm%
oo %ﬂﬂ%i
,wuiﬂ ﬂK.vH ,AM S\
o, FE xS
2 o oEder.owﬁ%
=S . ) uze)
T I - = S
o B WSRO Uy
mrﬂ@_.mMmﬂEﬂm_moﬂﬂ‘
CHET I TE L
e B T
No J) = o ® % = o of
o W o T m oF [ o) op
wwrwe_ﬁzﬁﬂuwwﬂuwmq
Nl
W R MR o~
owﬁ.zlwm?i%wx o
R of T g ﬂﬁmﬂ%hﬂ
_ﬂmﬂqﬁ.t%@mmﬂzo
2ol E N o
op © m B AP oF g
R el O
oE ok W R K
W o N opk e B X
OL M O_E " W oF Erl <]
SoEPwy ok
o) KR K oo oo N g T
uT%EH@mﬂ%dr.m
N A= — = ~o
i o N o T 2 X
%E%ﬂwrm_;.o%
= my ®oR
E_ﬁAEuTﬂn__g]ATo
S o)
CxPEzH PE
o HLATO . 0°
TRN® SWol T W



196 7HLE olgAE 243 fF53Y FAVNUAV) SHF /Hdel thg A

olF sl = FUIAA FAY 7IE A
oA Bloju, ¥ 7
o] gsltt 9 & =9 ONVIF(Open Network Video
Interface Forum)9} 22 ¥t 39 544 HER

.
o] gl 2ol @ 4 k. o
9]
=

L
=k
=(l){=4
o%
o,
=
=
lo
=k
pr

EF{(Minotaur) ZE

& 8- A LA A

A WA AAA A4

E g1% Favt o} oY W FEF
Q.

A
- ot
e

ol

FORM, U 77 4
kel Y A el 7]efsfoF s,

References

[1] National Academies of Sciences, Engineering, and
Medicine, "Leveraging Unmanned Systems for
Coast Guard Missions: A Strategic Imperative",
The National Academies Press, Washington, DC,
pp. 1-180, 2020. https://doi.org/10.17226/25987.

[2] K J. Heo, S. H. Yoon, and J. W. Lee, "A
Preliminary Study for Establishing the Korean
Maritime ~ Information System (K-MDA): The
Japanese Case and Its Implications", Korean
Journal of Police Studies, Vol. 23, No. 3, pp.
199-226, Jun. 2021. https://doi.org/10.24055/kaps.
23.3.8.

[3] Insitu Mission Payloads, https://www.insitu.com/
products/Payloads. [accessed: Nov. 11, 2025]

[4] S. H. Choi, U. K. Lee, H M. Jeon, and M. H.
Kang, "A Study on Establishment of Roadmap
Using Drone of Ocean & Fisheries", Korea
Maritime Institute, Mar. 2017. https:/www.kmi.re.
kr/web/board/view.do?rbsIdx=298 &page=2&idx=13.

[5] J. W. Choi, T. S. Sim, and J. W. Hur,

"Development  Strategies  for  Representative
Platforms of Defense Unmanned Systems Based
on  K-MOSA",
Academia-Industrial cooperation Society, Vol. 26,
No. 5, pp. 289-295, May 2025.
http://doi.org/10.5762/KAIS.2025.26.5.289.

[6] Design of mounting structures of mission

Journal of the Korea

equipment, https://patents.google.com/patent/US2018
0297701A1/en. [accessed: Nov. 11, 2025]

[7] J. Lee, T. Park, K. Seong, G. Nam, and J. Moon,
"Interoperability Design and Verification of Small
Drone System Applying STANAG 4586", Journal
of Aerospace System Engineering, Vol. 16, No. 6,
pp. 74-80, Dec. 2022. http://doi.org/10.20910/JASE.
2022.16.6.74.

[8] Minotaur Mission System, https:/www.dcms.uscg.
mil/Our-Organization/Assistant-Commandant-for-Acq
uisitions-CG-9/Programs/Air-Programs/Minotaur-Miss
ion-System/. [accessed: Nov. 11, 2025]

[9] C. R. Eilertsen, A. J. Greene, L. J. Loukas, and J.
A. VanWhy, "Research on Potential Unmanned
Aerial Systems CONOPS for USN and USCG
Ships", Naval Postgraduate School, Jun. 2023.

[10] SOSA Compliant Fabric100 VPX, https://defense-
solutions.curtisswright.com/media-center/news/kal-cur
tiss-wright-mou-next-generation-sosa-uav-platforms/.
[accessed: Nov. 11, 2025]

[11] MIL-STD-1553B, https://www.esa.int/Enabling  Support/
Space Engineering Technology/Onboard Computers
_and Data Handling/Mil-STD-1553.

[accessed: Nov. 11, 2025]

[12] VxWorks 653 RTOS Architecture, https:/blog.naver.
com/winwindriver/221066160874. [accessed: Nov.
11, 2025]



Journal of KIIT. Vol. 23, No. 12, pp. 189-197, Dec. 31, 2025. pISSN 1598-8619, eISSN 2093-7571 197

XMAL2IH

Z= ¢l H (In-Je Cho)

A 2

1o

<O

b

Al

i == (Beom-Sun Park)

(=]
=

=

A
F e
X .
ol A,.mz
ol JIOWH

H Ho B Ho

lr_l( —_

= T] (-

I

T HEE o

..ﬁoNNﬁUT

MEI_,_AIMENJ %o

© ® D= o Bo

TN TR W T

& o a1 KkE <P oop

& & )

33 )

2 7 & (Gyou-Beom Kim)




	개방형 아키텍처를 활용한 해양특화형 무인기(UAV) 플랫폼 개발에 대한 제언
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 해양특화형 무인기 운용환경 분석
	Ⅲ. MOSA 개념의 무인기 적용
	Ⅳ. 해양특화형 무인기 플랫폼의 MOSA 개발 방향
	Ⅴ. 해양특화형 무인기 플랫폼 개발 제언
	Ⅵ. 결론
	References


