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o JFopollA 5, A, 5 =
230 FaAo] A7|=aL qlomn,
SR 59 shtE Al afjFeh7d Q1A (Maritime
Domain Awareness, MDA)E 9l3l] th2] %,
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(Heterogeneous Collaborative Network, HCN)&

285k A7 A= Skl QlcH1-2],
a9, Y sigERe 7Nk = g HCNS| 7h

W 282 HE, AIZE, 914 5 SHollA o

2l 7H ZAIEES 7L ok, &, W2 v
AR e R shH, A7 A= &
59 770l &t

ol ], 2AF 2 E (Micro Marine
Robot, MMR)-& HI-&, AlZE, 919174 52 SHolA]
S8 7HAAL Qle 1S MMRS 2717} 2=
ARt oR Qlsto] LEAIZE, HAAR], A7
2 TR T 7HAIAL MARE HCNS A%
AQ1 A Aol QlofA] wl-p- AapAQl AR E
7} ol

SF=R Aol hofAl 229 sh=glof AAl=
CATIA(Computer Aided Three dimensional
Interactive Application)@} 722 32} wdl&
(modeling) &= E-&ah= Zlo] YRHAQIY], o] =
A5 Sofl ot Aumz A o] AAutde- 32 #ll
B % (rendering) &7 38+ 7HsotE R 7MYk
£ (Virtual Marine Robot, VMR)®] 72 -g-o]s}
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7| Fe}, VMRS fjof o] 42514 mdlof 7}hA]3}
(visualization) 7)5-2 Zdlst FEE oju]sl=g|,
MMRO| 945 5718he 4= 7HA1aL qlch,
H| 5 VMR =814 melg] o] Aeh/d 9 741|351
ATl &Sk A5 HolA|vtk, HCN9| 4
S2Q1 A} A8l QlofAl w9 aabAQl E of
E AlFE7t =Foltt,

SEuere] o= MMR % VMR & 7]& 9
2] 7|dto] -9 RERE Adtolm, 7]E0] = sef
2R AN ARE AT R ol AIEH 7} 7Y

]

S
@
N

el
MMR %! VMR- sfoFz5 7 9l 48 gt
=
=

(E D MA AUV AIE

ASHEAE eSS TIee 4 ol
A

%J=-9] Douglas WestwoodAke] &JsHd, dfjok=
Fo] =9 AUV(Autonomous Underwater
Vehiclex= 28 (100kg), % (101-1000kg), ™3
(01000kg) -2 i 4= eH4]. ofej9] (E D&
A EH 2% AUVE s APgollA 2ell 4= 2t
2w A = 2 A 4 e, ol &

& AUVZH 82 APAE 71 onlatel,

== .

71 FolA =9l fEARIES W= A fol=
Nekton Research® Micro Hunter, Ranger,
Transphibian®| L, 7HYt}e] 7 -$-of+= Hylands
Underwater Vehicles®] Nano Seekero]th, =i

Models Hybrid Inspection Military

Research

Unknown Work Total

Survey

? 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

68 W&t ojciof 223 25



(H 2) LI MMR S At

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] EAELS A (Research Institute of
Marine Robot Education Technology, RIMRET)
9] S—Shark, G—Shark @ A—Shark A]2]#9]
o},

S—Shark I = Surge, Yaw?] 24-4-& &0 7]
F/dolEol 7he et 24 PAEECRA A
5, 259 33d HA7t 7kt AollE3] v
U(Obstacle Avoidance Sonar, OAS)S AH2ls}
. S—Shark I+ Surge, Yaw?®] 247 &
71Z23E pdolso] Thett 2ad SRS
2A A, 95, 25 9 5Pl 44 'A7L 7}
t} S—Shark I+ Surge,
Yaw®] 22+ S50 713k 4dolEo] 7Hsgt

P
ok
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ot Kb
30
T

=2

r
ot
2
i
o
03
9.—‘4
=
32

2oy PAEEoEA AY, 5, 25, 5P 4
Ad "HA7L st 349 OASE d2tskal it
[5].

G—Shark I = Surge, Yaw ¥ Pitch®] 334
&5l 7123 pHolEe] 7hed 24y pEEE
o2A A, £5, A5 9 spdo] 44d FA7}
7Fset OAS B S B50] 7hset SHFAL
2(Side Scan Sonar, SSS)E A2t 9JtH6].
G—Shark I + Surge, Ya tch 2 Heave?] 4

Yaw, Pi

A 5ol 7123 5olEol 7hset 2%
FTEEoRA AN, 5, 25 9 e 44d
HA7F 7Hset OAS 9 &334 50| 7Hsst
SSSE A2FetaL it

A—Shark I + Surge, Yaw ¥ Pitch®] 32}-8-%=
5ol 7123 FFolEel 7t 24Y STEE
O 2 A Felheet 9 R0l 7RsSt R/F 41
712 Azbsta QoH7]. A—Shark I = Surge ¥
Yaw?] 227 250 71323k 3-50l50] 7Fsgt
Z24Y FTEEo2A A 14d E9A7t 7ks

5438 A AAA (InfraRed, IR)E A2FslaL

y

ot
o

oI5 = MMR2 HAA[o] Ex= AR2A|017} 7}

=W MMRZ & 2851 th5o] (1" Dt &
& HCNO| /d5-21Q1 7 280 7Fsg Aolch,
n]=+2] NPS(Naval postgraduate school)= 5,
T ST ANLEE SAYeR AAste] L &
1= Sielsh= HON ghdsto] AlA| 2{a19] 7]

£ Bast gt
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5 =
S GPS satelite
~Aridium satellite constellation

constellation N
[ e e . |
m—————— oy

Racom buoy

gateway node Shipboard  Zizzes "~ ARIES ULV
*1 command center surfaced
JIJ Wy ,nn\‘\:“:&t‘t oA
...... & &
e TERT cg W $
o « k&k& \\\
& <

hail
constellation of
6 Seaweb repeater nodes
fixed on seabed

(28 D OIFHRIIE S

ol 3ko] 7]&A%} j4E sl =l MMR2I
S—Shark I, G—Shark I, A—Shark I & -85}
%49 HONE 53 Zl0] o9 (19 2)91d],
SFARL 5 P & 17 HON 7+ A

otH9-11],

. g

Camera Zone

N
8
S
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N
8
S
@
i
i

A% g1 9l SFEE0] 0ASE F3) A

22 YAT 4 g2 A9, FFEEL Fobh)

2 5ol SR PolBouE B2 4 9t
=

70 &0t ojciof 223 2
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AR FAle s HRI/AA 222} 7] 50
e & o Aok 2= AllA 9 EAL ofld
Al 71 so] siasofof g & = ek

sgetd 24 e sk = g8t =

Optical Image Processing
&

Transmission Commend

4

Optical Image Transmission
Execute Commend
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%

ag 3 di BRE #7118 TYEE

s, Zllo]o]MES o] g3to] HpE 4

o2 97| (packaging)ste] AT Hast



o}, o]0 w7198 oL eele] ofaf 4
o= 0|53 Hiek. o] AllE S % 4 9l

o), MMR glol= g 4= el 4
52 v ofgith, Ea o) B9 T SR
a3 fAUS ¥ THLAS 52T 5 Ut
= A PRGBS QAL AR Gy
S 9 NGB A HR/FHE S St A
Ugol /b oR aTEe o 4 gl aela Al
A 8B4, oluiA] 714 i sAslofof e o
% olet

A @A =rdfolle =l &8 7t

B QA /ZR /oA 714 So] REt wolm

SRR A¥sR 0] 2|49l SHAe 2ol

o pe
o B
Jr oflt

o)

HI 01x7]% SR E B} gkt AR 7}

3 4 Hlolet,

roy

o|

O] 55 LAHE Eol7] eiAle 425t
2 wdgjo] el UubzQl sk e 3%}
 FHFIA Surge, Sway, Heave?] BHI2-53}
Roll, Pitch, Yaw2] 3]48-52 ¥x5lslo] 6=
5= 2=zl VMR AselS aiakE S
stst7] flsiA= 7HA BH(visualization) 7 523
g, ZAol= o 7o) HEo ' 7HX Sl A
7F EABHRAL 11 A FESHGI,

F ol afokes waY 9 7SS B3t 7t

AF& A (Virtual Reality, VR) 7]8Fe] Al@ %71 @
EAS mdy 9 7HAstE B8 SAEA
(Augmented Reality, AR) 7]8F2] AI&H715 2
g VMRS dAF oAl E B7ks e ohaet A
o5 9 ASE 7Fsdttt o714, 1 nEy 9
7HA3ke] HEw 9 AHe|& et Faghd SPH

(Smoothed Particle Hydrodynamics) % W=
GPU(Graphic Processing Unit) 7|< 59 dd&
1 +lo] 7hs s3],

o]5 FoFLe] VMRE =Uje] A7 Al
0] S7Fstal =t okl GE 3)2& =] i3
A &2 A4 RIMRETY SRAVSim, URIVsim,
ARAVsim % URAVsim©|tt,

(H 3) LY WIR S22t Atz

‘ Year ‘ VMR ‘ Nation ‘ Image
2014 SRAVSIm Korea L
2014 URIVSim Korea “
2015 ARAVSIm Korea 45'/
2015 URAVSIm Korea R e

£ S|, URIVSimS 413 2H 7MAs} 7Hsat

M} SFERoltt,
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B2 R/ARA AR e] A& Q) =4k} e
o] 7= oo gitt, of Aot -t
YRR ICT dd7]e SRS F3 = HAFo

7R3 4 ol
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wopell Agstar gl (L™ HollA Holxo]
HoAd 27hs H AET 2 %

sto] HE, A}, 571 59 bt EEl o
A %28k 3.

A

Sst vl A/ Al o A s
= SRR AYSIt ke ias Aend 4
He HHoR sh=d|, o|et HRiste] to] 55
9 Z2Ode Bkl glon sjfERolrt |
(Marine Robot Academy, MRA) & djjoFz2 4]
A](Marine Robot Challenge, MRC)E 2-%45}a1 )
t}, 7)oz T HAFEAIATA(ETRD, gh=r=5
FHATAKIRO), GACIXOlote], - FEH 4
s E A AE, (AHAjaetu &3],
(AHKNNZ =] s9, (A AR shEobal &
3], FARFIA RS AFEEY, Huleds2d
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