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Abstract : This study proposes the improvement of maritime traffic management for domestic ships and fishing vessels by introducing the
e-navigation environment. This study discusses the development of present Vessel Traffic service (VIS) in a systematic aspect and a fuctional aspect.
The concept and architecture of e-navigation operation system based on the General Information Center on Maritime Safety and Security (GICOMS)
are proposed as a solution for the improvement of maritime traffic management in Korean coastal waters. Especially, means of data exchange
between ships and ship-shore based on the Maritime Cloud and regional e-Data Center are discussed. This study will help to the implementation of
the Korean e-navigation project which focuses on the safety of small ships and fishing vessels. In the future, it is needed to study for the

development and operation of accident prevention system under the e-navigation environment.
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Fig. 1. Overarching e-navigation Architecture.

Table 1. List of e-navigation MSPs

No Identified Services
MSP1 VTS Information Service (IS)

MSP2 | Navigational Assistance Service (NAS)
MSP3 Traffic Organization Service (TOS)

MSP4 | Local Port Service (LPS)

MSP5 | Maritime Safety Information Service (MSI)
MSP6 | Pilotage Service

MSP7 | Tugs Service

MSP8 | Vessel Shore Reporting

MSP9 | Telemedical Assistance Service (TMAS)
MSP10 | Maritime Assistance Service (MAS)
MSP11 | Nautical Chart Service

MSP12 | Nautical Publications Service

MSP13 | Ice Navigation Service

MSP14 | Meteorological Information Service

MSP15 | Rea-time Hydrographic/Environmental Information Service
MSP16 | Search and Rescue Service

- 165 -



ot 2

Tk FAbol A AlFslol & enavigation A]H] 2= (Maritime

Service Portfolios)E Table 1914 R &= nle} o] =&3s)al

e-navigation &4 A ¥} enavigation A H] 2= HAHE 3]
IMO #ploflA] 8 FEah A 37Nl B AF-A

(Tasks)E 21H3le] A A} THIMO, 2014).

2.3 3t=28d e—navigation FEAIY 7
<A 2 91 e-navigation 7}EHE ol whel ol e sl g
A FEF 33 e-navigation TEHS S TZAET} F

A ol gt S pars

2013 & A HHPAR B
FHUA AU AFbAERFRLAA FEHE BHom
; Te2AE %ﬁ% 918l A Eixﬂgﬂ

A
7
FHat AR SgEgion, gy =
7} Al o 2287 9she] 2014 12 v IR

o]

Hehe] 7l d et 2014d 1€ 71 T

HER g 2ALE mhalth A sl gl e et

718 A8t euletd A AL AahE o R 5 20199744

5:%F $5% e-navigation 313 913 AFARAAIE S 9
E

o] 2t} SMART-navigation ZZHE= IMO2| e-navigation
Aol e2luet sfdusdd 58S F7H= e ste] @

FetA sli= B8 enavigation WA MAIEE ARE F3H
e o A7) e Az Fo] Bk AS 23s)
AL Stk 53], o] AFd2 SAIZHE 100Km o] W] =l
At el & FFASAAALTEM) 758 X3
stal Qlom, LTE-M< = 7hAldehd o] g diof sS4l
o =% g 9u} 9] THKISTEP, 2015).

2.4 e—navigation?| &3 U FEFNY
IMO2] e-navigation 7|27l Fo] 9]0}‘34 e—navigation—‘l] g
AAA AR o 4=

A ol 5 QXS dhol e =
ol7b Auh gk i w84 7 A2 s Jr
of Bek TS AT B Fo8 A o 3

e-navigation®] 7]-7<c,1-
AAF o TN AH )
VTS A AL 54"?4_4 Ant et
Fgalabe #AAL st B
BARE FAALY SE e Fol BA Autel

rlo
>,
>,
=
o
f
uli
ot
oo
ol
ol
=

= @33 A olalsiAl ak= etk

IMOE 3l debd s, i A RS s, adEt A
sh, Y] 264 T 2 A A H AR we
743} 55 enavigation®] ©]H .2 UWA$-IL AT} e-navigation
o MR W opEl, Rael R, MA) 2 A%
GA T B ol IARE Eestal low A AR okl
244 AAH 9FEe AAm drh oA AN

e-navigation & FA 3} A B] 2 AR kL] dlo|H w3, S

o] mUEE @ AE VTS Eofo ZA A g3E 714t}

= 0= o SHETH(An, 2011).
53], e-navigation G E F BHE 7}
Atk & ez g Aukaks A E Al 2 8l (Automatic

Identification System, ©]3} AISZ} 3FT})S o] 83t WA A A2
Hl(Application Specific Message, ©]3} ASMo]&} 3t} )3} Xk
g o] e wSA] A~ BI(VHE Data Exchange System, ©]3}
VDESZ} gttty E9jo= s E doHE4lA gt
g A dr.

AIS ASM 2.0 7]<& AIS tjH] 8ul w2 321 & %= (76Kbps)
2 FIFRAT L AIS I3 TAE A7) g 24
o) s EAl 7]&o|H, VDESE VHFtH oA Axjmdg
ek et E 5 HolHSAAMHAE AlFste Y
tA Y EAA 2ot} AIS ASM 2.03} VDESE GMDSS &tl

=

= 98 FHEHL U= digital GMDSSS] EAIA] 2Elo]

(KISTEP, 2015). =3} SMART-navigation A} &2 A=k ot

o LTE-Mo] %= WA GMDSS7} A X5 A] ¢h-& o] M7} A&

g AEtd & 213 2ol nhaFE )
IMO®] e-navigation %1 Fo] el ] & ol A Zﬂ/\]%‘ﬂ}% ol 7
71

220193704 IMO =2 Ak gl dn 2 ga) ] o
S A, el o] ZEH, b 45‘_«] tlo]E] w3y}
Al ="l g A28 B3 Ao nh
& &83t7] 91g Ay o] 2ot AAHA
g 7ol Jidd oot mgk Mdutel A &
o] ¥53} 2 25 3}(Singe Window)ol] 33 #|
167}4] e-navigation 574 B] 2~(MSPs)2] A] &}
A2 F] o] whEol A Hrgolth

WX O F = enavigation®] =W Al3S $l8]A] IMOSN A
Gl S Ao R Muks EE3l enavigation ©]



E-navigations &3 3415

3. e—navigation 7|9tQ| of & w S22 A Al

I o

) r_\E_L
B=)
I
3
)
il
-
=
o
£
>
i
(1
>
:q:l‘,
to
k]
30
o
o

of
b
)
<
> 4 o o

R

r
N

] -
32,
rlr
2

ool
o

ofato] B A&o] oL
A= AAE ARE o] 8T 5
ol ofel AN} gk A& A 2=
vRke] of ek 6xbH, Aol 85%)
7F 971 woltt. ol & Aldke]
kol sl =

o,
or—>t:n:
o
p

w2 ol
=
I
i
rim

' [
<
)
P
4

42w
N
1o
i <m

12

ot BN o o lo 9
O ooy 2
SuANE=)
)
2
9
)
ot ret
)
2L
ot
oft
>,
rlo
o
it
2
B
B
fieA
kl
¥,
rr
>,

o
AR
offil lo

-navigation®] =
, 7ol Hlol
dRo] g3 -

r>
2
yid
T
o
i)
>
>
T
o,
ol
o

k]
rlet
o
o, J
-
S
il
s
T o
m
)
o
_‘>~_l I

)

)

_|>i

o

fu

Mo

jin)

o
o
o

)
oo o oy

2

<

H

w2

off

N

Y

[ o rx

o)

ox

=

ol

)

A

_>‘4_1‘

X
o2 o off ux AN
(A I A T . )

I =

B o
o
tlo
)
z
ol X
o r
o
re
e}
0,
X,
1a)
)
o
o
ol
2
S
— 4
2
Y

< o

it
2

3 e-navigationS 83 3/guF ] A A

N I ]
ol

I
K
2
%
o

[N
A -

2
[0
-

e-navigation 7|¥Fe] 3 AFulE ]
, GICOMS 1.%=3} ¥ SMART-navigation &%
A=, dgdR VIS #A T, o
o7 FHiEete] 7 et

<
@
=
bt
o K

El
=

e
024 J{Nt
= o
18

2 Al AL gLt
3.1 VIS 1 =3} ot

VIS =3t AAA, Al&TA Q0 S A HAY to]E
SRAAA, HEFRZHHEF(S-100) 7|Nke] A= 9 2E
A o] B 2L 8- 2]) Al(Common  Maritime Data  Structure, ©] 3}
CMDSE} $tth)E =98t Aw7kA ibdne] o] Ed e
G VIS JAI =" Faksl AEs 14ds YAgdeld
Nk o] FHA o2 FXEofof ghrh, +2 VHF F417d38}
vk & Mutze]l FAAS HEW| YOS &8
3t e-navigation A H] 225 9|3}l ASM % VDES 59 tjAd
AR ad PAS £9)5 3 LTEMS EAAZ e ok
g, gk A g7k = 95 AZAL A AFE VISP A
2~wlo] o]E3) gk oL} e-navigation A A SFoll A& S-100 X+
of A3tet AR ErIvko R CcMDSel A3hsl dHlolE gk
walo] AgrEojof B R o]F g VISEYAI=H S )

Wt w7 e FA% Past
A, 715 A9 SUANAE wed Aukeaaa se}

2

A2 A A R kete] ek AT
Y= 52 7]solA "ol Table 1914 #| A3}
e-navigation A]H]22(MSPs) & VTS g HAJH] (VTS
IS), @3l A AT 0] ~(NAS) 2 &l 4 a5 2] A 8] 2~(TOS) 715
& ZtFofof gt

VTS AEAH|Z=E dubeA gsjofrtadAe] A&d +
AEE N7 AASA BFAHARE AFete AL Bt A
o= VISAH A ezl Alztel] HEP e =2
AL Lowf 1ouf Mube] 9%
ok VIS AEA R A5 ylg4<
vl 2ol A 2] ot JHAE
53} ol9o EulolEu AT HlolEEAINAS &
Gahe Aol 719 Anj2nA
G| A DA u| 22 Aubo A A
| DA s o Mdute] e EAE A
ok o] Al A e Hduto

[«

Y
B

©
o
o

3.2 GICOMS =3} ot

GICOMS:= Aur9IA 41 7uke] s FAdetddn 35
A 2B © 2 e-navigation FE|A LA B2 AA Q] APz
Tk wEA GICOMS?] ZF 74 24+ e-navigation
Bl 7iute] ¥ ZAF o R o wrFojok g
= &3l vMse AdureiA
THEUHY B 4Ax
7t VMS A B AA ST}
Al2'ah A - EE
S o] &8 AAS % 7]9he] VMS A HA H] 2

@,

=
Al
2
?
=
z,
aQ
=8
=2
=
[&l
fu
2o
o M

=

e-navigation A H] 2= 7|

=
o
o &8d F J=F nxstE FHoF & Aot

3.3 e—navigation 2FAAH 5 &ot
Auta} kst §74 o] 8 AEoN Al e-navigation A H] 2~ A
TS 9181 e-navigation &G Al 2E 9] F-50] H Q3T Fig.

o=
2% e-navigation= G A| =¥ ] AdS AAIG ASZH, TA



ot 2

Hog TLH
3 O
=)

e-navigation = FH-7} e-navigation A]H] 224
o] gith Fig. 264 B wpe} o)
X ¥ GMDSS(ASM 2.0 ¥ VDES ¥3hH9} LTE-MO. 2 T4

HAFHAZAGEY A, S-100 T2 HAA =, CMDS,
A ALE EF- = (Maritime  Cloud), 3JAHEFelo] g W o] 2, A}
AR D AATE F RGO R A, 7] E]
GICOMSE &t LHdA7|= As dA= g

N=

p

e-navigation =

fl

5

e-navigation Operation System

Ll CNatlorlal .
VTS e-Data Aort‘r;]pe_tgn
Authority Center uthorities enav
(VTS IS, (NAS, {1l SAR, Services
NAS, LPS, TMéAhS, tI/\lPaul;u:aI (MSPs)
TOS) MSI, ¢ art/Pu o
o service, Real-time
Monitoring) .
Info. service)
Communications Network(pigital GMDSS + LTE-M)
ENC (based on S-100)
CMDS
age e-nav
Maritime Cloud Platform

Maritime Information(Big-data — GICOMS)

Ship Position Information — cicoms

Data Exchange Among Organizations — Gicoms

Fig. 2. Concept of e-navigation Operation System.
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Table 2. Methode of Communications between SOLAS Ship and
Non-SOLAS Ship by Digital Network

Non-SOLAS Ships
SOLAS
Ships Non-
GMDSS GMDSS
. VHF, VHF, Data N/W
SOLAS Ships Data N/W Data N/W | Shore relay
VHF, VHF, Data N/W
Non- GMDSS | hata N'W | Data N/'W | Shore relay
SOLAS
Ships Non- Data N/W Data N/W Data N/W,
GMDSS | Shore relay | Shore relay LTE-M

Table 3. Methode of Communications between Ship and Shore by
Digital Network

Non-SOLAS Ships
SOLAS Ships
GMDSS Non-GMDSS
Shore C VHF, VHF, Data N/W,
ore Center | pata N/W Data N/W LTE-M

Table 4. Methode of Communications Between GMDSS Ships
and Non-GMDSS Ships through Shore Center
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