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Abstract - The system that covers gathering, integrating, exchanging, presenting and analyzing of information within ships and shores
or the satety and security in Marine Environment is known as e-Navigation Policy. Northern Europe has been conducting research ana
development. It came up into a concept that deals with ship’s route information between vessels as well as vessels to shores which is better
known as route exchange system. The research showed substantial advantages on navigational saety by exchanging the route information
between vessels in vicinity and vessels to shores. Therefore, upon the adaptation of route exchange System as a major function in integratea
navigational system, the existing procedures in VIS could be changed for betterment. In this study, it was verified the eflectiveness oi
route exchange system by the adaptation of a recent collision accident occurred in Korean coast and suggested that route exchange systerm.
which would be carried out by the discretion of VIS center in VIS area. Finally, it proposed the new finctions for outstanding services
and procedures of integrating trafiic organization services on coastal VIS for an eflective route exchange system in Korean coastal area.
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Aukel &) bHE flste] Aubele Bgle]l R 3 Avte A= (Shlps Route)& vt of vk z2ja M4t
A Y Auk ©dEo] gkow, olF T Aut At Al KA bl BT FRekE Wt sty AT FoR Hdd F
&3t FPARI} AFEol gt iRz 7)o A A %L%Lﬁﬂf\]/\@(lntegrated Navigation System, ©]3} INS)Z} 4
< g7 feiM = olels AR Eo] Bl HAstEa oF  H3lo] FAZ 23 Route Exchange, ©]3t 4&E22 FY) 7%
7} AlFE ook dth(Lee et al, 2012)= 7oA A & T3] A 712ATFE I FoltH(Wilske and Lexell,

avigation A& X F3E ARE AMuty §4 =5 2011).
X002 Ffate et st 2=9s AAS o]#3F Route Exchange <Fe] 7HeFdh o2& sfAlollA
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Display and Information System, ©]&} ECDIS)el| ¢ & 3k
v 'Aro] ARA R (Way PointZ 74 % Route FH)7} A
A58 7 2] (Automatic Identification System, ©]3F AIS)S
ol Muk rATe] 1t BE Myl g §ogaol] Hohym, mEgh
Ef AutE9 ARARELE A8 A'E v R BE T AuE
°] ECDIS st¥ell Alg¥ i HA1HE o] tHIALA, 2014).
Park et al.(2010)2 VTS Al 7ol A th4=2] Aukzt o

ANAEE FAlO BAMFE AFATADA =S A tet

T e

g

¢

< F3 A Eolstelof st
do= Qlal szt FH &
BARE FEI] 1HA g A Aol
23 A (Closest Point of Approach, ©]3t CPA)%HS 1
Ay A= W2 (International - Regulations  for
Preventing Collisions at Sea, 1972, ©]3} COLREGs)9 %t
Zrel gv)Fzte] Aoz Almol 9ol YL FrtE Akl
E A F AATHKMST, 2012).

}% Route Exchange 2ol E¢¥thH ECDISE H-§3H
o z= FH Auke] A2E E4A g9l /s
o Aube] elwal: Ame el o wAw
A2WA 9 FE3]9F520] 7bssA d AoR
t}. o]# 3 #HA o o} Route Exchange 27] AT
} 3 7ko] ol 7 Z(Intended Route)Z wEgtozH =1
wjel vlnl-EAekE AlEE el 1o wE g3
IstE ATE Adstaon 44 2dE gelst
tHTomczak et el., 2013).

Ztoll= ECDISOl Route ExchangeE T-AIZo& F-&3a}
= AdTE Ad ToE A=A WHiH(Way Point, ©lst
WPl £ CPA 3 A4 =2 AZHTime to CPA, ©
3} TCPA)S AAtalar A1¥ %4 (Trial manouever)S 33}
q volrb S A E AR ARE AESI T et Al 4
A AREE Ax-FAHSE PR vk Z8eks xR
ATE 3 Fo|tHIALA, 2014).

o]2] 3 Route Exchange A7+ &9l
7 e 4FS AT VNRATE AIF
9 &4 BAGH Y] FoVsoEMN AFE 213
e-Navigation A3 stol A s L §3 o &
e 7HAE B o

FElvteEel e S FFAHE, AbeE 9 o] AT Hel A
e-Navigation A&l tigk tin]e} 25 AF NS & Fo
2 g B89 F%9] Route Exchange 79 tfjg 4=
A BE Aol A Ag 7bssta 538 $-2vhel Aty 3
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A AY s Aol Ao MRt FaEEH AA dd FEARL
A AL E Fel doideke] AEE JAAAS Ao 18
%o AE va-2Aste] L dEgds HAES L A%
Route Exchange: e-Navigation 2ol F-atslHM= A3
Ao 3 tdS Brp FA F S o FE ygdrt
gk aduEdA s WelA VTS(Vessel Traffic

Service, °l&t VTS)e| 7 Adk FEYEe R Route
Exchange’} o]Fo]d uwje] A9} VTS 7oz dsh
AzzAol AlgE H$E o =Z Route Exchange =% ol 919]
VTS 989 Fo4s gelsatdon, #Assd i =7 3
2 th ARtE 7o) EREE oSS &olstAl B ¢

glol

[e=]

-
Route Exchange %&Fo] oj®l 7<%
AAdsta &FF A7 AA S} =

2.1 Route Exchange 7|% ¢

el 9 535 dide R 3 579 EfficienSea Project
(Efficient, Traffic at Sea) %
ACCSEAS Project(Accessibility for shipping, Efficiency
Advantages and Sustainability)+ 20094 2€ % 20154 3
A7A] AZH AA TZAEZ e-Navigation H#E A1} &+
7l Route Exchanged] ©iste] A7 Folth. FHzx A<
EfficienSea Project?] 9= Fig.13} 9] Route Exchange
o] 7% WdAA B wEelr et AR st A S Tho] A
HE Aoz 20124 497FH AFE olojwke ACCSEAS
Projectel]l ¢J&l Route ExchangeE ECDISe 7|5 & & +3&
dt= A5 ¥ FToltHIALA, 2014).

Safe and Sustainable

[After trial manouever]

[Model application for route]
(a) (b)

1 Fundamental concept of EfficienSea for route
exchange

Fig.
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HLXH% . xg
Fig.l(a)s A0S 71702 Fue Au 433te] #AE &
A AoR AMY ARE FRMT A0 EAE T
Mubge] Az guoz FASe Qor, 34 Fyd
48 He @A A=4e] WPk X368 CPAS thehiinh, e
il Figl(b)= F70e] WPE ®Aste] #Apde] A=E WAl
S we] AREA VS BAE Zow wAE ERxd
CPA7} ®A1¥ AL Qi) l 71e ARk ZF e ALt
o8] Ak FA e CPAE Eelshs 7]1&E w27

2011).
Fig.2% EfficienSea Projectol]l 4] 414
Route Exchange® &3 A ojt}. o] A
&AL W A9 5o st g FAdH %—
AALE tidez stgon, duie EXXe} HARE o
Role Ao AR2AFRI BAEE Aol g b
o] 4% %3] Route Exchanged &332 <18t} o]
B3] Ao ojxy AZE 2
ate] ECDIS® “gfduto] o] w3k
o B} HAg guE2e] sees AT 5 gl
il t
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201511744 ECDISOl 7154 o2 A &3l wWebel] tiste]
TE AlE Foljt) o] L2HE REde HutE to] Ff
¥ WP 4HE ECDIS stuZdel mdsts Baje] 9o & o
TAAQ] BdS AFsheE Ao R AFEATE = Auke] R
= golstmal & w '‘Show Intended Route’ WlwFE A3}
W9 Aukse] WPZL 87i7HA @ RIS Vel ®
FEAE = A o] tHIALA, 2014).

2.2 Route Exchange &j X2 o7

Route Exchange 179} tlEo] Aute] gtaj A & (Voyage
Plan) AAE dAest= 7Ade] Alad A7 MONALISA
(MOtorways and electronic NAvigation by inteLIgence at
SeA) % IONO(IONian integrated marine Observatory)
Projectell oJsf 8 #lom, 53 MONALISA ZZAE=
STCC(Shore-based ship Traffic Coordination Centre)&}+=
574 #2] A=E Route Exchange®} F%3}e] Voyage Plan
S 4% w9 AFste] FHIERE Auste WS AT
Z O] THIALA, 2014).

olelgh 7 d-2 STCC7F #& 3 F(STCC Area)dll W {iste=
Auto 2 B E] Voyage Plang i =4l UKC(Under
Keel Clearance) & SHAAMES AESte] 4 9 F9o dat
A= kA & Z(Green corridor) S A &-3ke] AA =
&M o g Al A2l oR o] e-Navigation 3+
H2H Da AAE 7o 2 gt

32 MONALISA Z2AEQS A FFo =7 47}X]i
Table 13} Zo] &8 4= 1o Table 29} 2] 414}
2t A5 W Ak s alE A FAd Al A H 2 Xﬂ%l% =

®E st ATHMONALISA, 2014).

rﬁ e

ta A%

Table 1 MONALISA project activities

1. Dynamic and Proactive route planning [Green Route]

2. Verification system for officer certification

]
»

@

P 2 e A=

3. Quality assurance of hydrographic data

4. Global sharing of maritime information

Table 2 MONALISA provides services to
Constantly updated route, Best route choice
Improved information, Warning about dense traffic

Bridge
crew

Assistance from land, Improved decision support

Ship |Reduce coast

owner

Improved environmental performance

Sea |Surveillance and Control with real time data, Early|
Traffic|warnings about dense traffic, Basic data for advice]
Control[Officer information of Confidence, Qualification,
Center[Duty states

Fig. 2 Screen with route information of other ship

$ e} o] Route Exchange?] 71E7/0d¥ a3E 3lst
EfficienSea Projectel] ©]¢] ACCSEAS Project= 201413 5-H

IONO Z2HAE T3 |F7d & F24e Pt ygn
= A3 u%3stE= Ship’s Routing ServiceE® AT Fo]H,

ARIADNA (Maritime Volumetric Navigation system) == =)
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EoME 53 Wxd U433 Arwg AxdEel VNS A ATVF APHIEIS & e Sold 79 THEG kst
(Volumetric Navigation System)Z& 74 So]t} 4 Bz el 20129 129149 0612440 FdAA R FE=3

o|9} & Route Exchange Aol A At B S4dol]  AlRE ASE wEdAEANT EFIJ2E whartel £4 %]
T ARE WEA S Al #AEE ARG S 2 Bakeds b dejAEde] BRE Wi F 158 vl B

% 7 4 o1 7
YR gEse g4 29 $esE dE AvlE v 9 59

of dAlel AFE 7Nt 2 A|xE FHS 98 olo|r]or} Table 3 Transcript of VHF communications at 06:08 AM

g 9 8 A" o] tHThomas et el., 2013). VHF Communications betv_veen 'A' Ship and YTS
G =1 L ; = - ‘o= VIS, HEA Bield o= =St YF
o]8% T e-Navigation 34+ Route ExchangeZ A ship | B} (Yeosu VT)S, I am heading for Busan passing the south
- - - _ ting line.
EgF e F4F 2re] A2 afdekd e AAZE 42 A fg‘for;f]gf;gqq_ T4 <Ay olmA Evels
olg} = 7psalt) ek Aoty ghuke] MuldAE Thuta) VTS 7};”(R§§)er, What is your intention with the vessel
mpoundrs
= VTSe 9stx 3/ g Aoz 5E/7 o A3 A ship | ‘U], 384 227154 will navigate with caution.)
o e = - :
A WER feuel Qb @l Agd Auaspa | yrs | S e Sl Sk SO (What s
o)

A ship | AARIL ouig, lslal ZHIEYH (T am paying
P | attention to the vessel inbound.)

A A} Bl - o] TAOE S Al A

7ko 2 gRreliof saL A ol Sdow Eaelal Y

3. EH%FAI‘__I'_ AI‘E:IIQ-I Route Exchange ’51% VTS | 7}?"(Your destination is Busan, what is your intention with
the V)essel inbound on passing stb’'d to stb’s or port to
port?

e pANGN A B

i =
Route Exchange?} #-&=ATHd Abare] 91848 z7]o &
At AstAY Bt A=52< #A7F 7bestds ASE . Table 4 Transcript of VHF communication until the collision

Ll 1l
FAE = Aol diste] o2 2ol BT Time |Ship VHF Communications between Two Ships
A%, o471 BEdUrth #= ds5U7k(A, this is B.
061829 Blhow do you read me oxﬁer?)
35|A |9, o471 AZUYh(This is A, go ahead.)
o Bl L @eAd, Y 9w Feegon, of
9. (Change to channel 9.)
45 p|AZ ©1% BESIUTE #E SIFUZR(A, this is B.
How do you read me over?)
49|A ||, BE, AZJYTL(B, this is A, go ahead.)
50 B A Ag B dFow s 7k 347k (Do you
intend to overtake the ahead of me?)
AR A A Sl = B gsh) kel o A
s TR 5 T 57|A | 9947F (Do you the vessel lighting on bright in ahead
: e of me?)
AX 2F 2= FEol = WYtk (No, I am on
06119103 B| g quarter from you.)
09A A 2elR= A = #iR?(Is the vessel on
stb’d quarter from me?)
14l B of, 7 ZetR= FEo] = HiYth(Yes, I am on
stb’d quarter from you.)
15/A |4, 3lsl BASYTE(Yes, [ will confirm.)
37|A | EMo] A FHa ke FAEU R (Can T overtake you?)
o . CPAZ} Y- 77kt ¥ F =234 74 F =25
5 10 swi-croi-) : " 41| B|Y7R zERrle|l=2 ZRAH b HAFY7R(You are
— very close to me. So, can you pass astern of me?)
47|A |9, L5 UTE(Yes, Roger.)
BE, $5o% F EdFAAIL(B, alter course to
06122|23|A stb'd, ple—'ase.)
29| Bl 4, BEdYt}(Yes, this is B.)
33|A | ol o= W] FHA L. (Yes, alter course to stb'd.)
45|VTS| A%, oJ9= VTS.(A, this is Yeosu VTS.)
A Bz, =, —?—%, Stb'd o & & EHTHL.(B, alter
57 course to stb'd.)
VTS| AZ, o] VTS.(A, this is Yeosu VTS.)
T ' o, Ala =3 et AMe] B4 HFOR JPIE
— S - 06l23l01] B =3}514] 35U 7F (Yes, 1 am altering course to
(c) (d stb’d. But don't you communicate with me to pass
astern of me?)

Fig. 3 Track data from VTS and "A’ ship’s voyage data vila o, g A% e 9 SSU7% Sbd o
recorder (Yes, I am altering course to stb'd.)
12| — (Sound of Telegraph)

=2 Agoly 36| B|BZ $=o= =il FYk(This is B, I am altering

AR vk FEASL Ab F [ gy | I2HN A- O] A- SAGUHET am going to pass
u port to port.)

[A(To BUSAN)|

o] Atz o] MewE Pokate %33 6ul 53

s ¢}
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course to stb'd.)

49| A o) Midship 3|8, Midship, Midship.(Yes, B,
Mldshlp Midship, Midship.)

43| B|$=0= =31 955Hck(d am altering course to stb'd.)

44|A |, 4] v}A|L.(B, don't alter course.)

52|A | EA] vhAQ.(B, don't alter course.)
58| — (Sound of Telegraph)
06]24[00] — (Sound of Collision)

Fig.3(a)9] 06A105+ 732 At =
37 A7 e H2E xgs}o%olc a}t *c}%
o] 064108 4% AS:
A gelE BAME Aduke] 24 1 7
Sol ARel B AHOE g7 Wik
B 9@ 0 SRoR FHY AU ) |
0 #dow A% PEE AAAES Felakea, ofu) AHEL
A4 O Ao Bk O9AE @

Fig3(h)e] 062109% 23-& VTSshe] salvlg3ht w2
AAWNH L AAT A3 2309 06419% AFe A

S

D>

2
A
o

cﬂ
9,
f
»-q

©

i

ek BARre] FEHHES oh Table 44 2} 2o] 7]
SO Au zE VHF 21& AA8 4goR ofn of Azt
A

of Agle 2utd R FE g o2 FHAh
Fig.3(d)+= Aukaka 7] =] (Voyage Data Recorder)oll A7
| ARl 06~ ECDIS 3pdom ZAx|el RAE7}A]
ECDIS Wel ojv] J&% 2 (Course Line)S whet &a W3
AR Aoz FHT) o]d % AME VTSehe] el w
Tt A ALE ARE el WSt n, 19 o x]i
5 WA uf BMutate] 91343 Ao disiAE VIS 2

= <
Ak BF 2700 XA R@ 49 so

=
©
“r~1n: 2

3.2 MetEEALD Aol Route Exchange M2

Figd(a)= FEA
Exchange =9 M4 3%
g Ao A BA

19] AA A 7]=0] Figd(b):= Route
wjo] 3ot} Figdb)dlA
BAEARE BAT Foln,
F Ak Zke] CPAC A% 9138+
whebdl Zojoh ejar A Ade A A 9l fEhs
at7] f1a Anr = VISOAM AlfdEdS & e W
7Fed 919 39d2E 7P Aotk
ofgfo] MutFEALa Akl Route Exchangeg 71 44

0O

2

o

o rlo
S

o o N o
=)

el ul wreb Advbe]l Hx A=A Aol Adute] ojw
A2E Bl BAwe] 984 AAstha AR of
49 P2E A 4 VISshel Feuz F o 335
RE QPANES A 0 RPon st J2E A5
A& & Aok B Abn GAs B 9 ARE 0 3
A WAL ek SeEkE F A mE 27l Audu
AL A FEANFLL AYT 5 ANS Aoz F
AUk VIS A Aure] 24251 Wp7t 238 427
EEEOLESENES S SR DEE I L
G 27l 29 & Uglowiet Bk 0% o] VIS

(a) (b)

Q = Danger Area by Original Route = Original Route

—o0

= Modified Route by VTS or Ships [When applying Route Exchange]

Fig. 4 Collision situation with history dots and Applying
Route Exchange

4. ZHISAC] Route Exchange HE(2H MIA|
e-Navigation 32 Berth to Berth 7Hd
v @A 5539 Route Exchange 7% f{)
S Zo] thare] Mubsoe] st ?%%H’B‘}% 3H
= PR FAAR] AT BREY AR BF
qko]l A g-ol= 71EAYE VTS 9gto] Route Exchange
A8 Qo) A A ARSEALLE oWelr] $l8)A
+ Route ExchangeE ©]&3¢ ®.t} A=2<1 VTS 7|5 I8
sit), thge Mut Fx9] Route Exchange”’} 2t A9

VTS 419 Route Exchange %-& WehsS AA|3hT)

rr

F

r

4.1 ot ZAsHE LHlM Route Exchange & ZHeM
FRIA S oA = F& F=2 ol o] drtEo] A8,

ot
>1E

1 FrRe] B4 ko] 2 AR [ste] mg
P ARARE VIS 9 g ARtso A Algstes A AA7E
A Qi) Fighe A58 #ATFHe AA| sk
fﬂli A3 a5 9 713 <] Route ExchangeZ 71 4

. LRI o] Mutel| A vl FHSE ARAARE FE
F HE sl 3ol A4 7k Route Exchange”}t
o} sjgte 244 shelsl CPA 2 TCPAS Elk= 4

g3ks 771 2sih 53 9%

2= o]
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ek 23] $15 SRl A} JEgke] Golmdo] B

(
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to] VTS skel A% %A (Traffic  Organization
Service, ©|3} TOS)e] o3| FQ3stA .
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(a) (b)
Fig. 5 Assumed situation based on ship-driven Route

Exchange without TOS

Fig59} #Zo] VTS TOS”} ¢l Route Exchanges ¥4
oA HE¥7] =@l Route Exchange 715 < Berth
to Berth 7HA &d #&317] e ek Fr7t opd
VTS7t S4le] H& 22 &u] #eto] Hasir}

Fig. 62 Fig. 5(a)9} 53t J3ollA VTS| s HZ7}
249" T BE AddsdA Aldw® VIS F49 Route
Exchange® &3 7ot}

9:38:02 |

- 19.7 x 125 nm (7.50) § min

= Lat= N 34 33 02641 | B unm
14102013 ‘ﬂmﬂ“mmm‘ % (00 eu! S HILAC e B

000 000

Fig. 6 Assumed situation based on VTS-driven Route
Exchange with TOS

o]# % Route Exchange A &o] &3ttt A= 5 9]
= gyl BAS AN E VISIE F7} Hol AR 24 -2
il A3 FHATE VHF 20 @49 sidus e
Hh2loll 9lo] g}zl AR gt 4~tto] & Aolt} T3 VTS
o] TOSOl 9lo} A= W7 % A% zge] Bag HAupEo)
e gols =F3 Wi AuterM= & Kk duke] F
49 A 1 AR AToer P VTS 7
5g Ao ANAL 5 goe B

4.2 ZAId W Route Exchange MRS 9lst 27 &4

A7 thRE-o] Mulo] 4 ECDISol 9483 WP A2+ six
Aol "2 A (Course Line)¥ 22 924 Berth to Berth

ARG AA =] B A

Aol obd =M (Pilot Station, ©18F P/S)NA P/S7HA 9]
A FIEE 93 WP HEoth I &gntel A9 of
B A AlA e deg 9 AR AJREE=
ECDIS®] WP Ap&e] obd &2 3E#(Aids to Navigation, ©]
3 AtoN), A4} B VTSe] 9z @aais Zo] kAol
th o]gEA ® o= 4T FRAANA JEI Mutse]
" dAARA FHE, 9 2 W g9 oA, Mu 3k S
£33 Tl wE 22 A2 old T TA[9] el o]
THE HFERE ] vg] 4yt WP A= ALgo] RlE&H
o]7] wj&olt) & T_ZlOH"C‘Oﬂ/ﬂ«] Route Exchange’} +3

= 8] 3k Al=glo] zk3
o]z ef & Zlo]H, VTSOHH‘—C‘ 31/\101] A& AR ARE
A, 54 @ FRIF TP ES AAGR 9 V] el &
Hr} Fig.72 @A VTS #A4017F A9 w<= CPA ALt 7]
53} Route Exchange$} & 3sle] 7jdto] H Q3 WP 29X
A AL 715 ONAshE BlaLgt o)t}

Fig7(a)x= €3 71522 7|& Auty AsdoldE=29d+%
2] (Automatic Radar Plotting Aids, ©]&} ARPA) 7]59l ¥3+
¥ CPA/TCPA 4= 7153 95t AL 2419 A=
(Course Over Ground, °©]3} COG) 2 thA] %= (Speed Over
Ground, ©]3} SOG)o &A% Wy = AxElnz w3t A
o] Wp7t nej®l Aukgihe] 29-AAE ddaly] o Al
7k Atk Fig7(b)& olelgh A ] MAtom Sdgh 43
oA BAALS] AT F
ste] &k duto] 4‘*%‘@ o] 29-#AE o &3t WP7F ae

H CPA ¥ TCPA = & 25
¥AlE CPA #ls %ﬁﬁ Ank & AA] F ExA

=
A B & 9 Ao weE,

£l

(a) ()
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