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FAL 55, AFAE thS, A e, S
TN/ BBl 5o wokolld 5, 4, 35 =
Sk 22 k=Rl Fae] Al7|=a 9o

w4 s Fo stz A sk X (Mantlme
Domain Awareness, MDA)E 13l th=9] 45,

7, 5% BRERE FAE o|SRHUESNA
(Heterogeneous Collaborative Network, HCN)Z
85k A AR Sk Qleki-2l.
a2, i YRS 7o 3 HCNO| 7|
o 282 v, AIRE 9194 52 SHA o

upo.
Ak Ba2 0], AR H
o] 7R Alo] o,

o]t ] 2AF YRR (Micro Marine
Robot, MMR)< 1, AIZE, $1#14] 5] 2ol
S 7HA AL Sk HIE MMRS 2717 2b=
AR Qlsto] £4A12L B2, oA
594 :ﬂ]-x%oﬂ/q AL 7].}]_,—_7 %l\x]u} HCNPJ /H:v_
Q1 At A-gofl QlojAl - BaFAIQl Al E
7} kol

SNFZ S Tl qloiA] 2] st=dlo] A=
CATIA(Computer Aided Three dimensional
Interactive Application)®} 722 324 =l
(modeling) &2 &-8-31= 7lo] drkxely| o] It
A Eofl o3t dafEEA o] AAutdS 33k #
E¥(rendering) B3} 3.3 7552 R 7MLl R
- (Virtual Marine Robot, VMR)2] 742 -g-o]3}
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7| gtk VMR o &22t0] =514 mdlof 7pA|35} TAIE siasHaAE 7adss 7S 4 Sl
(visualization) 7|52 Z3et FEE on|sl=], AT Y] AIEB7F i S 2 A= MMRE 12
MMRE| $p4& 57Fshe $/d< 7HA1aL Qlek 2 4= ek,

oJ=+9] Douglas WestwoodAle] oJ51H, sjg=

H]S VMRS 4514 meeo] 2ty 1 7hAgke]
1

AT sl e HolA|Th HCNS| 4 Bo] d%Fol AUV(Autonomous Underwater
S22 A} A-gof| JlojA] vl Al E ot Vehicle= 4% ({100kg), %% (101-1000kg), %
£ A AB7} =ol, (>1000kg) .8 e 4= QITH4]. ofef o] (& D&
ejuzte] Z-9-ofli= MMR 9 VMR #H4 7] 4 A EH A% AUVE o APollA el o= 2t
Q1] 7|gto] mi- FE3t Ato|m, 7129] U sk 2 HhHo) A o= 2 A & 5 =T, ole &
25 A ARIE AT EE olE AIFE 771 P AUV7Z} =2 ARAS 7S SJvigtt,
O] HE0 2 7|eAso] 7t =S o 4= Sdth3l, 2 2oz 27 FolA e Rbo] 7hsd A
aofetd, AAY SHYEE(marine drone)dl & A7|E 24P OoR HER ERTTH 24FS
MMR 9 VMR s =5 7 9 282 st A719] ARMY o= sl &8 H 8T
A9 A H7L THERA =R AsdlS oA = THilo] EASHAIRE Zidn]-g-at ZEA|
A A5 s 7IedsS 7 o Qe e 2F59] HAolA = 10”‘401 }—XH?EH:}

CheRt Gl O%EP
1 FolA =9l frARIES =] Afol=
. MMR 7 I% %éf Nekton Research®] Micro Hunter, Ranger,
Transphibian©] 3, 7uttte] 7-9-ofl = Hylands
sfoFzi AN B AE Alof] Hl&/AITH 1A A Underwater Vehicles®] Nano Seekero|t, =

CE ) A AUV AIE

Models Hybrid Inspection Military Research Survey Unknown Work Total

? 1 1 2
large 2 1 16 14 3 1 37
medium 1 13 13 2 29
small 1 7 14 1 23
Total Models 3 2 36 42 6 1 1 91
Units

? 1 1 2
large 2 1 36 29 6 1 75
medium 2 79 38 19 138
small 1 30 152 231 414
Total Units 3 3 145 220 256 1 1 629
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(H 2) ZLH2| MMR S22t Al

Year ‘ MMR ‘ Nation ‘ Image
2006 Micro Hunter USA
2008 Ranger USA
2008 Transphibian USA

2009 Nano Seeker CANADA
2011 S-Shark | Korea
2012 G-Shark Il Korea
2012 A-Shark Il Korea

o] | FAYEL Yl (Research Institute of
Marine Robot Education Technology, RIMRET)
9] S—Shark, G—Shark ¥ A—Shark A|&]*0]
=2

S—Shark I += Surge, Yaw®] 28+ 250 7]
FdolEol 7hset 24y PAEECRA A
, 5, 259 3Ad FA7F s AollEs] v
U(Obstacle Avoidance Sonar, OAS)S A2}
. S—Shark I &= Surge, Yaw?®] 24-3-%= &
ZoAJo| o] FRaBt 248 SAJTRO
L shyel 49 GA7E o)
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G—Shark ! Pitch®] 3A&-=
5ol 7123 £5olEo] 7hs T 24y pEEE
oA A, 5, 25 9 she 43d "A7H
7F&st OAS B 33/ g50] 7kt SHTA
AU (Side Scan Sonar, SSS)& A2skal 9lcH6].
G—Shark I + Surge, Yaw, Pitch 2 Heave?] 4
RS 5ol 7|28 S0l Pt 27
+FERORA WY, 93, 32 U e 444
HA7L 75 OAS 2 SFI4 g5l 7hed
SSSE A2FstaL Slt,

A—Shark I &= Surge, Yaw ¥ Pitch®] 33-G-=
5ol 7123 350lF0] 7hs e 24y FFEE
O g FeFhet W FARF0] 7Rse R/F A

71E Azkelar Q7] A—Shark I &= Surge ¥
Yaw?] 2412 250l 7|%3 350lE0] 7Fsdt
2% T EEo=A A 1d g7} 7hs

ot 31AY A2 HAMAM (InfraRed, IR)E A2FstaL

I + Surge, Yaw ¥

B
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o 6Ps satelite
~ridium satellite constellation
constellation
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N
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gateway node Shipboard e ARIES ULV
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\\\\,\\\\ S
SIPPRNY ocw | SNk
- Sk N =
Y 8
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6 Seaweb repeater nodes
fixed on seabed
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Optical Image Processing
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o}, olFo] 7] 4E FeEe A2 94—611 o4
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= HA7s FGHE T3 = AdE 7}
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}Jn

off Mz HU
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. VMR 7|& S&F
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VMRE] 50lE 245 Eol7] fleiie 8t
2 mdlglo] Il dRkAQl sjefmie 37F
A 74 Surge, Sway, Heave2] HX1e-53}
Roll, Pitch, Yaw?] 3]4--5-2 3xgste] 62+
5= 2=tH12). VMRY] AdsdlE avE S
3}517] YAl = 7HASHvisualization)7} £ 8.5t
o, A= s 71 FEoz 7HA 3t g
7F EA B 71 Avte RESIGIH,

F o= dYes LdY 2 7SS Bt 7t

AF& A (Virtual Reality, VR) 7199 AlglE 7} 2
NFAS mdlg 9 HNEE s SAEA
(Augmented Reality, AR) 7|5+e] A|EH71E 2
Aot VMRS @A sl = B7Fs3r ot A
S5 % HSE 7hssit) o714, 1 mdleg 9

7hAIERe] At B A P&t Sa%kd SPH
(Smoothed Particle Hydrodynamics) ¥ #&
GPU(Graphic Processing Unit) 7|< 59 g2
71 o] 7hssieH13,

ol FH5Hzo] VMRE| =] A7 A
So] Z7slaL Q1) ol (G 32 o] fx
A &2 A RIMRETY SRAVSim, URIVsim,
ARAVsim ¥ URAVsimo]tt,

(H 3 T VMR o712 A2y

Year ‘ VMR ‘ Nation ‘ Image
2014 SRAVSim Korea S
2014 URIVSIm Korea “
2015 ARAVSIm Korea 4;'/ ety
2015 URAVSim Korea T g D

SRAVSIim, ARAVsim % URAV+= Z+2t E-3]
2 TIA7L RS T SAIER s R 2
& So]1, URIVSImE A& 2+ 71317} 71538k
71 22T 2o},
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A2 7P lom NHH ERE 2 2o
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