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Study on the Enhancement of Operational Efficiency
of VTS for Marine Accident Prevention

Woo, Geo Chun

Department of Ocean Systems Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

In the globalization era in the 2lst century, there has been an increasing
amount of exchange in international society and also the quantity of
goods transported and shipping quantity along with the density of
transportation. Therefore, there has been an increasing risk on marine
accident including collision or stranding of ships. Therefore, IMO started
requesting to install and operate VIS at the seas with much amount of

marine transportation or risk via SOLAS.

Hereupon, as the importance of marine transportation has been increased
for serving as a leading role of preventing marine accident and
promoting marine logistics, following improvement plans have been
explored while investigating the current status of Korea for reinforcing the
function of marine transportation control system.

First of all, it is required to prepare for localized technology of VTS to
solve issues in the technological and expense-related issues of SW from

foreign countries for efficient management and operation of VTS.



Secondly, since e-Navigation connects ship users and those on the ground
by using more advanced marine transportation technology over the ones
in the past, it is possible to expect the expansion of an area to the coast
in control area of VIS beyond the nation and also the feasibility of
improvement in the field that was inefficiently controlled in the past due
to limited communication method. By exchanging the scenes of VTS
controllers with the ones of ship mates due to e-Navigation, mates are
able to utilize many of the real-time information on the controller’s scene,
and controller is able to understand the situations of a ship to be
controlled through the scene of mate more vividly. In addition, it is also
anticipated to provide efficient and graphical communication tools that
have not been realized with VHS voice communication in the past.
Furthermore, all the information on the ground and ocean will be
integrated in a consistent form, and this will be the improvement to
rational VTS with much efficient that has not been expected in the past.
According to the result of analysis on expenses and benefits of such new
technology, the Ministry of Maritime Affairs and Fisheries and IMO
recognized how it is urgently needed to adopt such technology if
considering the casualties that cannot be calculated in values for marine
accidents due to lack of this technology, severe risk of disasters according
to characteristics of marine accidents, influence on the environment, and

potential profits from efficient transportation management.

However, quality and reliability of the software have been emphasized
according to the increasing proportion of IT and software for the
equipment in e-Navigation era. However, the importance of quality of
software has been recognized among domestic companies, but personnel,
time, and examination are not systematically applied to acquire the
quality of software in the course of manufacturing the products.
According to the survey, they turned out to fall behind for more than 5
years compared to the ones in foreign countries. Therefore, it is urgent to

cultivate policies regarding this issue. In addition, since it becomes

XI
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difficult to advance to the international market without this, it has been a
huge obstacle in the promotion for domestic market. However, all the
companies, government, and groups have not been successful in applying
strategic approach. Therefore, a systematic and strategic approach is

required to acquire the quality of software.
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Table. 2 Comparision of port VIS and Coastal VIS
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4) A clear distinction may need to be made between a Port or Harbour VTS and a
Coastal VTS. A Port VTS is mainly concerned with vessel traffic to and from a port
or harbour or harbours, while a Coastal VTS is mainly concerned with vessel traffic
passing through the area. A VTS could also be a combination of both types. The
type and level of service or services rendered could differ between both types of
VTS. in a Port or Harbour VTS a navigational assistance service and/or a traffic
organization service is usually provided for, while in a Coastal VTS usually only an
information service is rendered.
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A 33 VIS TAHES Fd9 5848 F4E A%
E-NAVIGATION #d I 97|&5F
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FYAF g S BAs= ol lojAM 7o d a3So thsfl AR

31 718

3.1.1. e-Navigation®] £jr]

IALAY| A= e-Navigation®l] T3] “the harmoized collection, integration, exchange
and presentation of maritime information aboard and ashore by electronic means to
enhance berth-to-berth navigation and related services, safety and security at sea, and
the protection of the marine environment'2tal A8kl 9t} =, e-Navigationo]
Hipo] ol G7E Fold W NFHH BB} FAolA ki neke BHow
galol BE AulaE AT Felel AAH Suel ofd) S5 Autel s
Ang dBnes 53, B, 1@, 59 2 By

AS =g
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e
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IMO°l| ot HFA<] Alge] webA] e-Navigation AJH|Z2y, HAFAR] A 2H]
ARE9 T¢E 7FHE Zolth eNavigaton®] =3xE 3o 8&7 HE 913t
HE)R EoA Bed HRES AAAS xule] wekd AFshs Aotk dZse=
a8 N EE BEAR ¥ #4E Jesd AHES S¥ske AS e
AAAASZ Td s AnaE Algshks ASs 73l & Zlolth

olZ gt T3] Ao metA e-Navigation on shoreit F4l7} ship and shore
183l on board ships Fe] §4l Al2Ee] AHWES ofF A d= AL
EobE Zlolth.
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(IMO NAV 54/WP.2)ell W2H, oA 4&3 e-Navigation®] 71& Ao whebA]
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AR QdEFols dEal AAlTFY ARAYE AT FEAzHC 7P

Direct cause distribution

17 %

18 %

65 %

m Human error m Technical failure External factor

Fig. 6 DIRECT CAUSE DISTRIBUTION FOR MARINE ACCIDENT IN
NORWEGIAN

<74 : nma statistics, NAV 59-6 DEVELOPMENT OF AN E-NAVIGATION
STRATEGY IMPLEMENTATION PLAN, 2013
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World Wide Radionavigation System (WWRHNS) of IMO, including
GHNSS, GNSS augmentation and terrestrial backup
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- a| Shore-based E
- =l Bechnical o
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Fig. 7 Initial Technical e-Navigation Architecture
Z4] : Liason Note, 2009 e-Nav 7/output/14

e-Navigation #¥ ©AQl TALAE e-Navigation AAFGES 3l IALA e-Nav
Ad3lol 5719 WGS i WGl User Requirement, WG2= World Wide Radio
Navigation Plan, WG3+= AT AIS, WG4+ World Wide Radio Communication
Plan, WG5S+ ArchitectureE 7W'dsh= HEs 8L 2 WGE  intersessional
meeting & F3t] dFH FAE FASEE A AL Atk

9 opIE A= WG5ellA] 2009 42 20904 244744 Zrto 4] 102} Intersessional
meeting= 7FA3l e-Navigation 7= gt 7dS AHEsty AAL Ao Ty
3)ofof] gk 4L the & TALAY] et t& o A48 Aedt=S shzlth

10) sijgFpAtE 527 (http://blog.naver.com/koreamof)
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Fig. 8 Classic and New Ship-side PNT Module with PNT(Data Processing) Unit

<=4 : NAV 58 SUB-COMMITTEE ON SAFETY OF NAVIGATION INF.5
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3.1.2. e-Navigation¥} VTS
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T GMDSSeF AR 7HsE Aolth

National VTSelAl& LRIT Ei= 9% A9rgixBuA2ege o] §aAY 2T 27}
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s oM FIHORE AY AN TP ATHY Hd B A
g A EE AEe] oF HEl Aol A%® AR RS % FUEN BEFL
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o] $Istd National VIS uWlo LRITS EE 4 AR RIAHES
Axstal, =3 /IS Tl 28 =Y R ARz AlEetE HAE A
EE 37t 7FsdE AAE ST

£3] sFd Al 17 fg7PEE LRIT =78 BANE (National Data Center)E
gl s R Yol F58ta 2t w7 AlHE Fake] o3t i nsHHE
EE AARTE ofA o s oA e & wE kAol Fx1E Aotk Global
T HARS T AR AA H FF AA F5S A% W EE U 2
2dlSo] 1S F Aok LRITE T4l A7k oF 25~408h2] A= AISS °FHS

Hebsta, o11Ely WA ofF S EQE - AFEslzl  Hs] ml=o]l 2002 3¢
A A THIMO) ol AFstA e, 20065 58 IMOS|  sfARHH 2] 3](MSC)oll 4]
= A 3121 A F eHSOLAS) 714 @boll wkd, A&l abA| = Ak

Azle) FE8ARE IRITAZHY A= dE94 LRITANIE A7 A4,
S35, LRITAEAEZE 9lon, LRITHRAIEZE NDC(National Data Center),
RDC(RegionalDataCenter), IDC(InternationalDataCenter)7} 13, Z42te] LRIT HE
AEH ZA QBT (IDE)E st LRITHRES m&ai).

AEH S o] &3 HF VMS T Tl tisi = AdslE < ok

dF Ws= 94 7hikel Ak A AlzElom 9] TAES belMe

Murel 9AE ZA @ & kel U4 BAMS} QAL Adsue
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3.1.2.2. e-Navigationo] VIS¢ 7ixdd] ml & g3k

IMO% NAV 59-6 DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN & A HEW e-Navigation®] H3&= HAAE AR 3,
54, A9 3 24 5 E238 P2 YRaBe shl AFE golda Mes
otk THHY B Avagsle AU O AFT F AT AeAE B

= 7

Foliul ek ot A} 3 mi Autw £4)

e-Navigation©] VIS ¥AAZE] S miAl= A2 oA Aedt A 2o
G5l BAMES Selvt dAHEE= Aol ollth emavigation®] 7MY & &=
Adukel g dw et VIS7E AAFCEN ARwES F3 Adukale|e] b Fdolnh

VIS AL st At ke stHS A2 westo 24 el BAlAL 8o
B AARE ARE FEsta, dAAE FeiAbe] e Bl dAoY Ak
FHAGS AL A ollistA = Aolth

HelA $=8 AolA T IMO(International Maritime Organization)= e-Navigation®]
HAE7 11705 IMO MSC85/26, Annex 20, para 51914 AAlsaL ok o] 1172
BAS Ao ® 9719 &£F40] =EHYoH, o] F 9UA Solution S9+= improved

communication of VTS portfolio ©]™, IMO% NAV 59-6 DEVELOPMENT OF AN
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E-NAVIGATION  STRATEGY IMPLEME NTATION PLAN(Report of the
Correspondence Group on e-navigation to NAV 59 Submitted by Norway) <
ANNEX 2 (DETAILED SHIP AND SHORE ARCHITECTURE)SIA A%3tal A&
“EXAMPLE ON SINGLE WINDOW FOR MARITIME SAFETY INFORMATION”
ANr= FFE MSI Single Window”} e-Navigationol|A] 4l&=xE A7 93]
Algsta A= 9709 Solutionol Z42F od =38 £A AlEstal vt Fg. 112> MSI
single window®] 73S YeRATH

(S4 & S9) _—

transmission

(S2 & S4)

Fleet Broadband, digital HF, NAVDAT, VDE, etc

Single Window for MSI
(S4)

Integration & display on board
(81)

Hydrographic
service

(S4)
|
e Formatting all'info into S-100 o T
N

Fig. 11 General arrangement of the technical infrastructure of a Single Window for msl
=% : NAV 59-6 “DEVELOPMENT OF AN E-NAVIGATION STRATEGY

IMPLEM ENTATION PLAN"- “Report of the Correspondence Group on e-navigation
to NAV 59 ,Submitted by Norway”

FHelA 7<= lAT, IMOE e-Navigations A7) A HxXE Agstr] g
A SolutionE<S AFow I Fd ZF Sl1, 52, 54, 9= MSI| JiEe] 1
Solutionol] H& FaFes FHZ Zolth AuteAe] FdH ARSH S TFH
Single Windowoll 4% |#HE(VIS 239 AE7T A= ngE s EFo|th
e-Navigatione #lgt] 7BE1 Qe TdE Al S100e sk ohgd

i}
o2
ot
N
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S AT< Single Window 280l &3 AMddeln] &3, E£E3}, Agstdl B2s 4%
=]

ofell A -3t Aol ZItE Aol |7 VIS loM= o £)7F opyth

MSI single window= <lste] VISS] #AAfA EFo] 2 + e F&dd sty
IMOY NAV 59-6 DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN A& t33} 2o] A&sial St .

EFA S9VIS Muls ZEZE 0} JdE FAE MSI @ F- flze} Fxe
Aol wEhA dEs WS o Utk VIS AR gk AR|a2 FAE o st
10] 712olm 1 9o &8 Hx Aulay weAe] B dARlEs B O S
& o Atk dE S°] VIS AHellM VISZz uF T & A
A JIAS Eobal Adube 28 A5 dRe FAACE Overview 3=
Ity ZEjar Addbell lox VISzel  o]F-2Ql Hil(Reporting)= MSI Single
Window A|Z=®loA 253t d 5 Qe FEolth

W ol >\‘
o
2
rlo

o

—_—— — - ———

—FF e INTEGRATED RADARJ/AIS/ENC GUI
s

e[ s b
;',ggr','bm e | oo 131 £ J/
Bl 098] A |

Fig. 12 Integrated RADAR/AIS/ENC GUI

Z4 : Maritime Safety In The ADRIATIC - Challenges and Opportunities -
Republic of Croatia

rir

Fig. 122 VIS &tte] 3lHolA] Radare} AISSH ENC ARV} B3E EHS HAF
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EU Sl g7l &akshs Aol tsld Badas ttasishn

NZUE9Gingle Window)S ABE712 Fom 20159 68 195H Hgsp]=
At ASUESE F97 &% #HE FoA HA dHolH HES AMESh
FF3E ARE BEE AN 9, 5 T8 #E AFEI aFARNS
dEgo=n dmsly] A A=RICRE EU 5 Y=k AubollAe g2 <l
s tastshr] gk Zlolth 20099 FH AZE Rt ok EU =71e] #E

S T 2k g Holy nghs Y SYEFOE A4 HolEuHo]2 Aol kgt
HESZ/AEY &F4Q SafeSeaNete] =7} -3-8%1 Vessel Traffic Monitoring &

Information Systems(VIMIS)< X3Fstal itk B, =7} s AS9=55 Fds17]
Aeide =7PE 7FAE AR =7 Hlol8 Al(National Data Set)s 743k of
std, #d dloly 2dd #Y 39} EUZE AmS AWs Z2AEA A

T3 e-Navigation Automated Reporting®l %= 7]1& 4 It} HIl(Reporting)-<
TAl Digital A14]¢] IMO FAL formsel mwefolsty 7]&e] RuAAet oe
A gste 253t Ee WAEstE 27} e-Navigationol] ofsf 7= 3 ot

Bue Addke] oafx o]Fold = glom, 2 Al JFed S Al
AFAE TAMHNE 7 71 Aok o] AL 2+ 52U (Operator) o] AFFAQ] Ao =
AelEo]d BRo|t) olge= IMOAA AZEE 1 F 7HAY Ba w2lo) ths) Jehd
T1%loltt,
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S2: Automated reporting

e S

Based on MO FAL forrms reporting is aurtomarteo
Secure, encrypled commurication of confidential information
Confinrmation that reporting has been performed — can be audited

Fig. 13 Automated Reporting

=4 : NAV 59-6 DEVELOPMENT OF AN E-NAVIGATON STRATEGY
IMPLEMENTATION PLAN

Fig. 14 Aldtell oJallA w74 Z 7|30 Asshe Havt o] FojAle Ege 1Y

l

Architecture©]™, o}gfje] I AF 7153 §449 ABlA AlFAE T HARE
8= k= 49 ZF 7]l Reporting®] HiL U= EF0|Th

s2: Au_iig m égé,d__rg p}c;/ fl_:i_nﬁh

= — T s rms
&

e -
- i E
> e \\
S i, i, J
— \ EMMIGRATIRNS -~
e -'-‘!'?..-__ — Hi: — e
. T e .
o il & CUSTOMS 7
|/ i, e ™ - ] & ™ ___,/'/
5 - s
S e i E SERVICE PRONIDER. ey
= — fAcENT) —
e o PORT T s
- R e

Based on IMO FAL forms reporting can be automarted — via trusted service

provider
Authorities can automarically request additional dara from agent or ship

Fig. 14 Automated Reporting via Trusted Service Provider

=4 : NAV 59-6 DEVELOPMENT OF AN E-NAVIGATON STRATEGY
IMPLEMENTATION PLAN
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Vessel Shore Reporting®] E2-& sjiolxel uE REFx], 7H1¢le] obdz} wel
HPHT e BAY sdede maa&s fshe A

Hot

olof thg IMOY HT PFRIWLFE 20141 3€ 289 NCSR 1-9 Sub-Solution S
24004 Zrolz 4= glom IMO= 7)ol e =711 BaAA A9 AR
SN.1/Circ2891} IMO FAL Formso] mas Y Hog 2451 598 7|3 nat
gl wF3td YA S AEstefof rhal sk3ith

olof me} IMOE BT WAFAA dhs FHske] Ship Reportingol] #3F &
< Aske Aol 53t=SF st A AR "Single Window"Al2=Hlo] 7153t =5
Fth TYLH Single Window AlZElE M= =712Ql, 2o A9A] =43

Yol A WA GAA & F Utk

— — > S
\__ TG )[A.l rog g
7 e = z i
B i 5,
s s — e
\ ——— | 15 VEF =
e AR ¥
(‘— S i, | e L] @. 3 VTS \\

ey o i, i 1\&5/ PORT / SafeSeallet,
e 3\"3/—/ / - eNC)A.fD

Automatic reporting based on IMO FAL forms

Shore — shore Inter VTS reporting (IVEF) — or via existing systems (SafeSealNeit,
eNOoOA/D, efc.) will reduce broadband communication cost for shipping

Fig. 15 Improved VIS Communication

=4 : NAV 59-6 DEVELOPMENT OF AN E-NAVIGATON STRATEGY
IMPLEMENTATION PLAN

# 1™ e-Navigation 7HEol wet ZiAdE VISe Y EFO=®, IMO FAL
Formsell weha] Muto] 2A-5std HE she g3 3 S7449 VIS 71o] 44
41 71 tElA oFa Qdth VIS 3 e 7S] EA8E Al 2~El(SafeSeaNet,
eNOA/D ) 19 AL sEFol oA 7]&o EAetd FAREES
AN e E20] 2 Aol
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3.1.2.4. Route Optimization By e-Navigation

i Anm T AT

Route optimization

r— T L MEMS nangs —
= -
- \I
) SERVICE PROVIDER: prd
- . B WEATHER (f =i g3 <
{ PO W |
.
e POET s s
F F'-', 16'] f;J‘J
\"w-__ . = oot g
% ", PO A~ m—

e

REQUEST: Estimaited Time of Arrival u_r-n;ue_sting timeslot for berthing
RESPONSE: Timesiot for berthing

Result: Basis for vessels own route optinvzaiion

Fig. 16 Route Optimization

=4 : NAV 59-6 DEVELOPMENT OF AN E-NAVIGATON STRATEGY
IMPLEMENTATION PLAN

Fig 162 712 VISARDS o S48 Wuom, @4 37 A4 4o
k= Thgsle] AMES] AoAHE 2AT b Axsdel He ages

UERAAL .

3.1.2.5. e-navigation 7%} 3G FAe|A2H 9 7| EH
Aol A i nEBAA Aol AFFgHeR o|FoZgH s A
ZHoM g3 2o 535 /9T £ S Aew Hr
Ex87A0] IA MAEe] AdepAuizt 2 Mul§AF 7 HolH
58 53 AHrwsle] ddsiA . AubMz AAZE HHo|go] ssEiA
Auke-gro]l §-849 o] =molHoh

=4, A9zt dolHeAE Z8ste] FEIY AR wSd SHAE FAE
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AR, =i Aol 2uEFATARTF] FHHAA FALH}E Qe adoids
T3t 52 T3l FAlol 7hsdlA oA B agdute] Qbde] dE
Eo=, VIS s int ofz}, Aol A4 T4t e-navigation AR A|lFo=

E
S ol A b} B Az s dFAA] Ghef Ho] FdHETh

3.1.3 E-NAV ## oA ¢} 3b4) 7]|&

e-Navigation& 20143 11€ imo msc M4z 3|2JolA IMO NCSRolA Akt
e-Navigation ZZFo|dAE (SIP)S +<ATro =M 2018 FHE 32 Holgh= 7IA4A

e i S

o

1 e-Navigation®] 34 dH7|sde  dsA7=  VDESSE  AAdellA
o

A
o
EW1e Exol gow HREFW AHA ATL AT FYN2DTE CSSA

fx

%
71E Al 7E7E em Bo=Foxes o] Al 7R Zlee] gk AAA] S
ATkt

A HAR dFA7]I<o] SloJA= VDES(VHF Data Exchange System)ol th&h
710l IALA =2 JAFPH o F Az Ador ZREL7|sd teir =
[EC TC WG 64 Ad=AEslEAS EC 61162 Az =& Y3t
e-Naviagiton oA Aol ARE FTIdetar dWUGLS & INS(Integrated
Navigation System)oll #¢ ZEFE [EC 619242 ZEFZAo] ojn] AsHTH A
HA 2 ARFHH Aux AFS A% S4A28" 72(CSSA, Common Shorebase
System Architecture)oll th3iAl= 2007'd 58 TALA eNAV $3]oA S 53]
gkom 20159 349 IALA eNAV 162} 3194 CSSAE 913 IALA recommendation
4, CSSA Principle Guideline, CSSA Best Practice Guidline A& <<l8ta

FEAYL DAL Yok

bl M oleld 71EEe] Aol Bkl FFs] A 1) thate] Bl Qi
249 IMO, IALASIA 231 gl 4ol W9, 2%, APl o) A3kl
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3.1.3.1. IMO$%} E-NAVIGATION

1) e-Navigation?} #3}aL 3= IMOS] =3

IMO= &3], olAs], AR ds], HEALS, 3H°ok§d‘7éii‘ﬂ%§ A3}
A3, Zedg et AR TSk AR A9t S UBE T
Akskel Zopd® 74 4993 E T ok

I ZF AP S 3] (Maritime Safety Committee : MSQ)& = AljA7 |9 A
GAFE FooAVIRoE HTS tate gtk o] A3 = FokY A8l wet
7} Eopd 493 E Fa AN ShE, oA g AL bbb AR ARE AFES

AR AS] kete] FR Aol el A9 ¥ 3] (Sub-Committee  on
Safety of Navigation : NAV)7} 19H e-Navigationoll thet £3), 7l& /IE #-
W82 i o] 3tollA =t

2013 9¢ 297 9¢ 6¥7HA 597t = W FASAL | FH(IMO) oA d™
A 592k gl Qb AT 919 3 (NAV, Navigation) 7} Ay 2014dRE =

FAAAARAY (013 NAV)SF  BHEA B 5a729)9)5(COMSAR,
Communication, Search and Rescue)7} S3tE o] sl F4l B 2729 L3|(NCSR,
Navigation, Communications and Search and Rescue)® A== 7bHol AMA
PR R NAV Sleffithal & = Sl

NAVS] 3 ofAlQ) gmebdo] B A o B FelolAe @A) FalEA ool
7P 2 ol97b H3 ¢le E-NAVIGATONe| tish =<7} &istAl ol H Ao
3= HIEE B2 I7blA BdE oAE AEsa, 3o T 2 39
T AYAtelE ZhollA 18 91 eNavigation #HH AdEo| oig A7)
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Z4zve] By BT duke] R AL Sl Aue &3e A H 23]
A A 919 FRFE ] AT A C2A NAV 5824714 & 97¢] H}ko]
E2HAT O WeHES e-Navigation A1 &FAHolgtal deth AA1H &£F4

< 97kA17} loH Table 490 v} Ut

rlo

TABNAZ]TF(IMO)I Al NAV 58%714] e-Navigation©] Z-8-3lloF Sh= A]H]2~(MSP
Maritime Service Portfolio; 3% AB]2~ ZEEZ )= 17712 AUtk o] Aulxe=
e-Navigation®] =3EE WYd eNavigation®] A, ol A&HH Es T3l
ot Het TPy SRS oA E ¢ IEF el Jidolst &
ATk oot #3k A =2 7|RE mpdo] X Fof] glom, ) ¥ ofuz}t AAAHCR
ojHgt WA OF eNavigation®] HEE AFHSA ofuwg FALS o] &FA| 9

oal A AR gleki

Table 6 List of Maritime Service Portfolio

MSP L .
Description
Number
1 VTS Information Service (IS)
2 VTS Navigation Assistance Service (NAS)
3 VTS Traffic Organization Service (TOS)
4 Local Port Service (LPS)
5 Maritime Safety Information (MSI) service
6 pilotage service
7 tugs service
8 vessel shore reporting
9 remote monitoring of ships systems
10 Telemedical Maritime Assistance Service (TMAS)
11 Maritime Assistance Service (MAS)
12 nautical chart service
13 nautical publications service
14 ice navigation service
15 Meteorological information service
16 real-time hydrographic and environmental information services
17 Search and Rescue (SAR) Service.

11) &4 : vtk 2E ARE Ad#FE  ‘e-navigation, SIHARAANELY
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<=4 : NAV 59 DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN - IMO

?l = MSPY| E5< YERAL 9lom, o] & 12358 W 5 VISet #HH ul8o]
BT

MSPell thsfide A AEdt 1778 FE T "9 SAelA AdEbEHEl A
B UE]g(Remote monitoring of ships system)"oll THgF AHA(NAV 59/6/6)7F &d3tA|
=Ee. AF= TR dd AEIE A HekS ffsl ARA|Eojok e
W ARG BHe fEARte A4St fAsAe dRERIE, 5 §)ol
ddstdtr. 2= ol AAEo| AAR AYHUAAT, MSPol thyE AEZ Q)

BEA RS Aol P A o] AYTOTA F7h B ALY ST

3) IMOY] e-Navigation 4@ Q5 F3 F3
25} IMOolA F713 e-Navigation 78 Al 82 ofefjo} 2t}
- MSC 813} (2006.05.) : e-Navigation 2} A<k
- NAV 542} (2008.06.) : e-Navigation®] 713} o]S 913k M 2ok AF(F=)

- MSC 862 (2009.05) : 2012\d7FA] =] YA E(SIP, Strategy Implementation
Plan) A& A|A|
- NAV 582} (2012.07.) : 20143 W) ket 34 Ao
Aot 22 Ao we} e-Navigationol] ek Ao/ &3E/vd 18] 25We &
Zlo] HIE e-Navigation®] ZeFo|PA G SIP)olty. HFo|PAGsHe sl 24
BAIZYRHCG, Corresponding Group)< NAV 56xtell A &Q1E AR} QAN £4,
2] o

oINS ol AAEA U FSA P U oz TAH YL

IMO®] e-navigation Z=Fo|FAFol|A AAlEntel o] FF 201997HA] IMO

FER A gedm @ gaglel s A, Feguie 2B, geEne
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4) IMOY < 45 A8

olgje] i NCSR 19 (DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN , 28 March 2014)°l4 2+ Task®] Aldfoll Qlojrf<]
FoAE olsfsta 1 dadel tie FFH olaslE BEatA st feiA 4 AT
2AE & B el S AAG Aol
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Table 7 Table Indication of the schedule to clarify common understanding
necessary for the implementation

2014 2015 2016 2017 2018 2019 2020

3=

T5(a)
T5(b)
T6
T7(a)
TTib)
T8
T9
T10(a)
T10{b)
T11
T12
T3
i s A -
T14(b)
T15
T16
T7
T18

<=4 : NCSR 1-9 (DEVELOPMENT OF AN E-NAVIGATION STRATEGY

IMPLEMENTATION PLAN , 28 March 2014)

Table 6= Zt7t] e-Navigation Task®] Aldjell #3F E}eielS A s ZolH,
Z¥7}e] Task®] TA2Q1 W&ol B4 = Table 7014 AAIZT
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Table 8 Tasks, expected deliverables, transition arrangements and

implementation schedule

Task Task Expected Deliverable Transition Prioritized
Mo Arrangements Implementation
Schedule
T Development of Draft Guidelines on Human Centred |Guidelines on Human Centred Design|MNone 201412015
Design (HCD) for e-navigation systems. {HCD) for e-navigational systems.
T2 Development of Draft Guidelines on Usability Testing, [ Guidelines on Usability Testing, Evaluation | None 20142015
Evaluation and Assessment (UTEA) of e-navigation|and Assessment (UTEA) of e-navigation
systems. systemns.
T3 Develop the concept of electronic manuals and harmonize [ Guidelines on electronic  equipment | Provide existing | 2019
the layout to provide mariner with an easy way of | manuals. manuals as _pdf
familiarization for relevant equipment
T4 Formulate the concept of standardized modes of [ Guidelines on S-mode. MNone 207
operation, including store and recall for various situations,
as well as S-mode functionality on relevant equipment_
TS5 Investigate whether and extension of existing Bridge Alert |(a) Guidefines on |mplementauon of Bridge | None 2016
management Performance Standards (PS) is ry. | Alert Manag
Adapt all other alert relevant PSs to the to Bridge Alert
management PS. {b) Revised Performance Standards on|MNone 2019
BAM.
T8 Develop a methodology of how accuracy and refiability of | Guidelines on the display of accuracy and [ None 2017
navigation equipment may be displayed. This includes a |reliability of navigation equipment.
harmonized display system.
T Investigate if an INS as defined by resolution |{a) Report on the suitability of INS. Mone 2016
MSC.252(83) is the right integrator and display of
navigation information for e-navigation and identify the [(b) MNew or addiional medules for the |None 2019
modifications it will need, including a communications port | Performance Standards for INS.
and a PNT module. If necessary, prepare a draft revised
performance standard. Refer to resclution MSC.191(79)
and SNICirc 243 _
Task Task Expected Deliverable Transition Prioritized
Mo Arrangements Implementation
Schedule
T8 Member States to agree on standardized format guideline | Updated Guidelines on  single window | NationallRegional 2019
for ship reporting so as to enable “single window” |reporting Arrangements
worldwide (SOLAS regulation /28, resoclution A_851(20)
and SMN.1/Circ_289).
T9 Investigate the best way to automate the collection of| Technical Report automated | Mone 2016
intemal ship data for reporting including  statie and | collection of intemal shlp dataforreporm'l-g
dynamic information.
T10 Investigate the general requirements resolution A 694(17)|{a) Rewised Resolution on the general|None 2017
and IEC 60945 to see how Built In Integrity Testing (BIIT) | requirements including Built In Integrity
can be incorporated. Testing.
(b) Revised IEC Standard on General [ None 2019
Requirements including Built In Integrity
Testing.
™ Development of Draft Guidelines for Software Quality | Guidelines for Software Quality Assurance | None 20142015
Assurance (SQA) in e-navigation. This task should|{SQA) in e-navigation.
include an investigation into the type approval process to
ensure that software lifeime assurance | re
updates) can be camried out without major re-approval and
consequential additional costs. Refer to
SMfCirc. 266/Rev.1 and MSC.1/Circ. 1389.
T12 Develop guidelines on how to improve reliability and|Guidelines on how to improve reliability | None 2016
resiience of onboard PNT systems by integration with |and resilience of onboard PNT systems by
extemal systems. integration with extemal systems.
Lisise with Administrations to ensure that relevant
shore-based systems will be available.
T13 Develop guidelines showing how navigation information | Guidelines on the harmonized display of | None 2019

received by communications equipment can be displayed | navigation  information  received  from
in a hamonized way and what equipment fun lity is | comr ications equips it
necessany.
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Task Task Expected Deliverable Transition Prioritized
No Arrangements Implementation
Schedule
Ti4 Develop a Common Maritime Data Structure and include | (a) Guidelines on a Common Maritime | None 2017
parameters for prorty, source, and ownership of | Data Structure.
information based on the |HO S5-100 data model
Harmonization will e required for both use on shore and | (k) Further develop the |EC standards for|Use latest IEC (2019
use on the ship and the two must be coordinated (Two|data exchange used onboard including | standards
Domains). firewalls.
Develop further the standardized interfaces for data
exchange used on board (IEC 61162 seres) to support
transfer of information from communication eguipment to
navigational systems (INS) including appropriate firewalls
(IEC 61162- 450 and 460).
T15 Identify and draft guidelines on seamless integration of all | Guidelines on seamless integration of all | Use existing onboard (2019
currently available communications infrastructure and how | cumentiy available communications | communications:
they can be used (e.g. range, bandwidth etc.) and what | infrastructure and how they can be used |infrastructure
systems are being developed (e.g. martme cloud) and|and what future systems are being
could be used for e-navigation. developed along with the revised GMDSS.
The task should look at short range systems such as
WVHF, 4G and 5G as well as HF and satelite systems
taking into account the & areas defined for the MSPs.
T16 |Investigate how the Hammonization of conventions and|Report on the Hamonization of|Mone 2017
regulations for navigation and communication equipment | conventions and regulations for navigation
would be best camied out. Consideration should be given|and communication equipment would be
to an allencompassing e-navigation performance | best camied out.
standard containing all the changes necessary rather than
revising over 30 existing performance standards.
Ti7 Further develop the MSPs fto refine senvices and|Resolution on Mariime Service Portfolios. | National/Regional 2019
rezpongibilitics  ahead of implementing  transition Arrangements
amangements.
Ti8 Development of Draft Guidelines for the Harmonization of | Guidelines for the Hamonization of test|None 201472015
test beds reporting. beds reporting.

<4 : NCSR 1-9 (DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN , 28 March 2014)

3.1.3.2 IALA®} E-NAVIGATION

1) IALAY th3} e-Navigation & Q5 ¢ #1743

e-Navigation 911AME|9F FEAE| sf&ol] o3 Adukel yxz F9o Atizel
AAE wjAo R et b YA RSE st 20061 F=e wEEAH
Stephen©] Royal Institute of NavigationolAl =9 FL8AS ZAxstal o577} 7|

AZFstHA A ALl o F48HAl shEE 7] AlRFeRQITE F5710F 20051 124 W=, A
TP, UEPE, =290], AVEE, d= T 7=l IMO siARE 919 3] (Maritime
Safety Committee, MSC) A| 812} 3]¢]o] F-FJA= AlEstAl =HAL 200613 52 MSC
819] work program® = F<IEo] 20087bA] e-Navigation APAgFS 33
APAee] w=H 20109704 e-Navigation®] TF2E FAHSIE FHof
Abele]l ZbE QJdslol fYUSlo AHEE Sl liaison ©ANA TAY V|SH FRE

sl e xF Fs st 3

2t} IALA(International Association of Marine
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Aids to Navigation and Lighthouse Authorities)= IMO 3jARFH$113] 9
21 ¥3]Ql  NAV(Navigation) ZF-E] e-Navigation APAFS Yol ol&

J_?__
3] 3 e AP 23 Yk 12

2) IALA®] e-Navigation ¥ =3

IALAE e-Navigation 2AE-S 93] IALA e-Nav #¥3lol] 5712 WGE T
WGl User Requirement, WG2¥ World Wide Radio Navigation Plan, WG3+
AHAITH - AIS, WG4+ World Wide Radio Communication Plan, WG5+= Architecture S
Mshs Ags Y3l ZF WGE intersessional meeting = &3t @98 FAE
TA S 2 Fdsta Uth IALAE IMO Algel Y4t 200913l shore-side
user requirement, 2010'd¢ll shore-side architecture, 2010/2011%d°] shore-side
infrastructure s 1%+ gap analysis, 2011l $@EA7 Vo] 7S gEste
Ags AlRem O7s 233 190l ol Ut

————

LALA 2010
WRC-12

COMSAR 15 PemSt AN 56 MW 57 AW 58
st R
e
e-RA T \ LAIEAE BNV G a-NAN 10 BLAN 11 oA 12 RN 13
Wwﬂs‘a PEE: J } WPSE ‘ q 1 ] ]

. . | i ]

— 2
Foosh Analysis

—y —
Shora-sida User Fioquinements Coat Beradt Anatyiss

———————

Dt SruCtnInionmaton Syisems.

Fig. 17 IALA e-Navigation Plan

<=7 : Liaison Note, “Draft IALA Plan for e-Navigation(rev 1), 25 Sep., 2009,

12) IT§&] IALA e-Navigation Architecture?] 5% - 93, F=AHREL71EES], 2010
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3) VIS Symposium

IALAGIA = T3t 22 ARgell dhete] =oshs =7 VIS AZEAYe 4drin
A3 e 132} =4 VIS AZA| 2 Zeo]Aole] Kuala Lumpur®| Kuala Lumpur
Convention & Exhibition Centre (KLCCO)ollA 201610 8¢ 8UFE 12974 4¥
o Holtt, 123 A VIS HEAYL o|~8E2] Istanbul Convention & Exhibition
Centre (ICEC)elA 2012'd 9¢ 10¥~14Y &<t E3th AZAGd= VIS o],
By, 28 A dde ey dASc] s Edse VIS +&AEH
AEARE, BAE A AAIY AEE, ESd e VIS &4d A&V SoER Y Aleieth
AZEADY] FA= v 2ok

Table 9 [ALA Symposium Topics

Topic Number Topic
1 VTS -. Future trends
) International Framework for VTS and National
Regulatory Provisions
3 Regional VTS =. Where is this leading?
4 The role of VTS in Incident Response
5 The emerging role of VTS beyond its current
boundaries
6 Training and Competency —. is the Shore lagging behind
the Bridge?
7 Technology in VTS -. What's next?
8 Decision Support Tools in VTS
9 VTS Communications
10 VTS Best Practices
11 Exchange and management of data and information
=4 : iala-aism.org
_47_
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4) TALAY] e-Nav &4 7|& /A 83

IALAGIA = 5433 A, bt Adubate] R usks fla AISS VIS, A2
& F2 dFsta 5YE 4 FORMATH T2l A3t dis] dFsts 9
21 glem FF dHolHEd UMDM(Universal Maritime Data Model)#} e-Navigation
stacks stk okt Avkel ZbE A ZRE O HolEle} ENC, VIM(Vessel
Traffic Management) % S 7|#o2HEIS] HolHE 43 Aute] e-Navigation
T2 HEH AHE FIY F de FEE Ho Utk oA sl <l
dolH 22 [EC 11179 metadata 2ol A3 2| E30] W25 shal itk 23y
[HOY A= ENCO| dlo]HEdZA [EC 191159 7]¥ksF S-100 EFOo2 JEEI Qo]
IALAG A= THOS tlelE e} 45 a8 FA8=S s Wetel tiste] =¢fsta
Aok Adt SRl E&FC R TolHE  wftsled S Adue T

e-Navigation T%& 7HA|& Z0] o]/gZ ojt}.

_>.i

ok

(ot

WGs+ & WGH 2ol 5% 999 Q1S IALA e-Navg8ell 11| AYAARE
Husty o] A3E JALAE IMOo| RaskAl "HAd. WGsolA 7/IEE  JALA
e-Navigation Stack IMO e-Navigation suite= A& H o= ot

32 E-NAVIGATION 3|47zl tt =48]

‘e-tnAlolA o Ve ETAVIE ST At AREH Vs, o8 HEeR
g Auj 2} Mujz AlE7leR s Ao

e-Navigationol] #3 HFE ZIAZE7|TE IMO°IH FZFEA(AtoN, Aids to
navigation)?} VTS, AIS9|l #3F 7]&2 IALA, &FAld #3972 RIQM,
AH EL) F0] #3F 7)€ NMEA, %ol #3F 7]&e HO 5 thFdt = AISA oA
7)EAEo] o] Fo A AL Utk

TUdlA IAREES ARSI e Boke AMESA Eololn, ImAHoR

g3} Sof grt.

FRE 124e glou Axali Qe

Sh

4
—
fl
R
9]
—_
o
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321 GFAV|ed BI A S A
3211 IALA +%9| VDES(VHF Data Exchange System)

1) 2o} w3

e-navigation FZe] A FA Q4E AUtA2EH] SGAI2~E Y

H/xl—_/] EAlols

m
i
e

T3 JALAYAE A3doz =YY S85H e AuiRHs 2 AR (AIS; Auto
Identification System)®| 7-¢-2} PIRZRAE FAIHQL A ~Elo] =7 fsixE
IMO, =AIR7]EAAR(ITU), =AA7)17]&ALI(EC) 5= TlA =7t e ZE0]
Z gstH VDESOl tigh B 745 ¥HEo] #elshr] flgk 2 Foll ith

VDESE &% VHF Fa5E o8& Auke] 9X|E5 2Hatr] 913 AISe] et
TAE At st F7+e] sl VHE FawE Fdstal AISY] 7lsg E4tat7]
Sl A=A o, deolH FAS 7] 1% VDE Ade ddstar ek

2) ¢ VDES 3353
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Table 10 VDES ## 3)9)¢} +2 W&

L= Al Ha B2y Fu =2 8
WWRC- 15 Agenda ibem 1. 16(Mext Gensration M52 2HE
1 14 51 ] % =
2012 .5~16 eHETETE 22} 1ITU-R WP SB of CHL IO, DI, TEba. Seof g 2l
3.18~22 e LaLa 132F e-hoan 5 848 AI5RF CHES = VDES Bad =2
520-31 il =i 12HITU-R WP SE VDL 25 SRR = abof] cHEr §hs) e Z2aE UE
B26~30 | ZEA Brest | MISHEL WG S{7ITH 519 A3} e-NaW F 8] S12 iR A o Zpey kE
2013 Q 32~27 =TT LALA 143} e-NAW $ 9487 VDES M= B A PHHO|| st FIEX FISatgl BA HE
10.3 IR ESA 13} VDES 9§ 218] 9 | CHEF 2529 7h AL
10.31 ERpA ESA | 23 WDES #2489 528 FIE Al BHoll i FHH W
11.18~-29 | = Z3HITU-R WPSE LA LAD] pless Saroa af s EaH0f O St =2
= =R Horay S5y 201 3 M-’ WPSE o L
1.20~24 == 78] VDES AU F A i f‘“;' H,_u:* Fa. 23} WPSE 5i2] LIS TH
3.5 mAE WDES 22 S8 MioiL} LA, ITU-R S 2ASSF 471 U 252 25 2 4=
313 = WDES 265 gh Maritime VHF &% 835, VDES CHE] 2j's BHet =
3.31-2.4 mghe MSHE S WG 8171 2 By | R ".',p;'_'n:'rHF 3, RED ¥, TROK:, BTAE S HZ
A5 ol
: e X2 VDES BEE el fRUE A5 wd A, Faiehs AaAs
-1 G A @l -
| a8 ok by B BFHOZ 2| AAUF DS 4 9l W Plan BE ARG
2013 e SO Lp 2 A 2] 52 Tl Plan AS ME W
5. 19-~-30 ENIETEETR 13} MU-R WPSE WDES Sobs-ef 2HESHE fHol =3
C- it . -
7.10~11 AR "‘31:‘; .—,:,4—.- “‘"Jl‘::l‘clfﬁ::r?: KTOA ALS 5HA Qi 3 2E L FO15-0F WDES F0p2-7}
] TS 93k SR o0 2SS F OOl TS 012 § =30l U2
207443 108 FHEISI = WPSE B 2i0j
— gy EL WGIWG-Z) B17] 2t VDE S Regommendation® A& 5171 $8 sjoi2 5%
== Bjoy FHE] 5 1LALA FIE R Ao A 1 QS M 2R OIS 9] Bill Kautz
SELof -3

Z4 : A=A EFA7)=F3S], enavigation AHI2E 93 FAI%12Z2} VDESS] =4
¥Z 53 2014/07/08

VDES®| 312 &Rz 02 AIS H#slo] mE IMOS| Fa i< 2t
FA o, A= VDE FAl FyE FHsi opd2a FATACNA HA|
Hlolg F4lez Hoj7hy] 913k WolH, EUd| A 8 U=+ &
Hol7bA= $14 VDES Adde T 482 Agstr] f13 Aolrh

9ol E= VDESe} #HHE oot Fo y&s yel Ao, B =RoME
S2uete] A 20149 3€ 5¢ JNFHE VDES F25 Mvuvel Al 2014 5€9
ARE AuutellA HHR A 1 2} ITU-R WP5B 3]9] Axto)| s A3t

(1) VDES F35% Ay 23
20143 39 50 7NHE VDES F&F AMujyelx =98 A= b33 22
AbgHEo] A ShE T
- HA¥ VHFZ ¢9% 150kHzo| AHE &=o] tidh sfigrits, alFd 2,
THETY3E, AGAHEFAT 59 A48 9 ¥ Ad @ A= aH o ok
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sith= A
~ 9,600bps®] GMSK W29 TDMA 344 A&dole & Aute] £2 Auo}
A ARE Fsuilsir|e| FiE3tH, 25kHz BandwidthE  ©]83F 28,800bpse

AEETo] gk gofet 389 G877 & A0 E o

- 3 EAlN A HEH|Y Y] 7S AF3hr] $13] IMbpse HofoF &

- YA AIS A 25 AlFEhr] YalME B ek %

- LYY & e ABAYAE Ch.21~26, Ch.80~862 VDESROE AR

S wEkA TIALAGIA =981 Y= VDES te¢l Ch.24~26, Ch.84~86 £l

Ch.21~23, Ch.80~83°l i ojEA] 88 AR HAES vl I

- g FAE Ch20~28, Ch.8080~882 Ah&stA| &) wj&o] f)=rt= 7Hdst

- VHF?| F217%=+= -101dBm, AISS] 414 %+ -107dBm<?] WHA, VDES ##
42 Annex- 4°ﬂ Ae Auke]  FAE7E 98dBm,  sfighEe]  FARETL
103dBmo.Z A3MA U wehr o]FA FAREIL YolxH FAAE I gobd A
e-Navigation AH M LF38k= TAAZE RV 273 £ o=

AT APH 4T Pa

- BN £He 10908 B A9 VDES =Yoo A AwmAAs)E
o ok 10d F AEs} A WA 20179 VDES A& AE WE SHo) gle
- ASM EQlo® QI Z1Ee] AIS gladels BAlL AEQA AES Bes)
o]lo
=

(2) 20143 1% ITU-R WP5B 3] 23} @ 43t
Aokdal g ZW A, B, C Wt disiAd Ald 2 AR AASa VDESE
aHHoRE Rfskr] el ASM(AIS 8§ AR, A4 VDES, 914 VDES, A<
VDESE TAF =2 Al F3
ASM AE: P A1S Al 2027, 2028 ASMI/280® o @ AIS1/2,
ASM1/2 B35 3ke] 2078, 2019, 2079, 2020 A& AukHA S F4)
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A4+ VDES: HHH B1S A 24, 84, 25, 855 A48 VDESE T3

A VDES: ' C1e Ad 1024, 1084, 1025, 1085, 1026, 1086
MMSS(Earth-to-space) &AE 2 A'd 2024, 2084, 2025, 2085, 2026, 2086->

MMSS(space-to-Earth) 3@ = &9 A9 VDES: ¥ D12 22 80, 21, 81,
22 82, 23 83 I

- F=< VDESATY| Agda A8S gt sfddas kit F
Agstae Ygeoln, dES VDESATS 43 3 slada A4 4%

AR Fok el weh FEd, 55 5 oA =7 P AdEARe] i
el dgsir], T2 2303 83WRkS AR8Shs 9SSkl 9}%

®

-AIS F7F Fuke EHfel wE g HA|

E
o
2 AEYLS BFY 5 oAY F7ks FHO2 Jwstn B e

@) a7NL |

1154

o

{0

oM.

o

S

-
bl

Aol thulste] AXRT, EdfT Ao, 7 && 7= L T4
ThFst Aulzol 7R R, deAT, A% Jhve 5 de 5

B oAu|2o] thgt dloly fREE XA 9EINoH, dE9
A2l JRCS Fruno= Y ARl AHo| wlgl VDES 7|& /fde] ZHIFzF o=
A

ol

N
ok
ol
=L
rlr
rO
=
r o
r
ol

et ASelE VDES EqUsE A% KTl Agstn gl 3EEA
F5p9k VDES F9be7t 850l 3354 Fokol ofdt od 5

oSl F3hre] o w—a—mi Fope BAE glou, AR A
BE 7% Aol glol UEYl Auls AFL %f& Z2E YL A7 e
FLAABADTAERY T o BF AA 722 9% 718 54 Azem o
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(@) ETRI 7]|&2

A2 AR ‘enavigation AL g Y UAE BHEN s|& AW A2
2010 3€RH 2013 2974 FHE ARRICE FEFATPAH ITU-R M.1842-1
719ke] VHF dlo]E] Alzl 2Eojde) EAAY T2 EER] /s hastth ITUR
M.1842-19] 3-4:441(43.2kbps/25kHz), 454 3 (153 .6kbps / 50k Hz) ¥
& Al 4 (307.2kbps/100kHz)oll tht At A £= 51 AWAE skt
71€ Z1<tH] HeolE M L2t 8uf i AA Hie rlsold, Rx-AF3t
gEA AFH AA T3 Fest 7hsA Har AAAE} Muk 7+ AR

=
713AE 5 BT HolHEA 7hsAdS EA HAh

Y S
=

~

32

TES At & ReddXE AFAEE ol &F A¢E AlLE 2 2
k. AR, =W Aol dRUHAAE A4 WAAE FaRE £ 9

BAN2EE Ao Hdehs AAS olF,

r{r
of
>

AY A%z AE
YAt AaelA A

-ll‘\r

T H 307 .2b ps @00kHzolH, AHEAE T+
27k Ad 120KmE Q1= 3, ITU-Re] AAZ AH]| 298]
AR, FLAF, e, BN HE IS 59 &8 AH|2E SRtk

2

ETRI(G=AAFAATY, 98 A3 7180 AREStd  Aukalba2 A% (AIS)
ojb], 8u]l w2 768kbps HEEEE AlFshe AAMU SUAEFA JE
MNPt 8¢ H3th ETRIE £ 7]€o] AA A3 9 314 VHF o

FANZROE, AdoE 4FHrka A

ETRIE & 7)%o] wigold @3] 5 A 7+ m& Akl g4 ghe] @2
BABA HE GE4R 0, 948 B3 % o), AN /AR AF 5 O

tlolgEalel &82 = Ao A3t
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11 SA7HA] Bek]

0[[‘
F?ﬁ
OINI
o
ot
)
i)

ETRIZE Aol 433 W48 ASM20 FAA2HEe duiaridns W42
olg, FolX UHFE TEHoE AEIATE VHF Uy F3H(30~300MHz)E
o] 5 &AM Agsh= UHF 9

F8e AEY 1 3AY B &
ETREE 8@ 7149 7153 458 A33] 95 Ads) 2 B2AF G204
Soprat  ATABAYL  BH AUNIBAEATLRNN  TEFA  F2d

e-UH] Al o] H(navigation) AN HF2H 71& AAS npxith
il

|

ATHYAR! ETRI Auls tl% =Y Udhe AR ofye IPEEAdAE
AA Hi 29 7es BR =7PF HAn HE ZESE 4 UAEFA ok
AANGS AAE Aoty E‘r @

B #As vEEzgeRe] AE2AA vEw Z=2AEE B3 @AUEH,
APIAEANRT FEeoE i sgFAHEet RAFEYOE oFHTh 1d¢
AL 717t Bt g E5EY 409 =5 23S R

A7 ASM2.0 7B o]F VHF thHe] HolHuwgAA~B(VDES)S F71&2 /N,
AHE A2HS FE7)Z o AEse o 201797402 dAska lth ETRIE
A 20121, thgZo] 100KHz ¢ sidsald tAE FAsA Al2H(VDE) =
Ak vh ok

EIRIE= =A|®F37]7%1 ITURA #d7]s BE3lE &8s EEsial

13) ETRI, 100km¥} wlithell Al #4F 71538 Zth, dtnews.com
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322 41N FREGP e B FATYS) A7

3.2.2.1 IEC 61162 A B|R(AEFA RSV EY T BEFY)

e-Navigation $HgolA = Addtellx BAs= gt ARE T #HE F Sle

A2z"lo] @ FE I QT o] g AlxHlY] AL £ e EFOE IEC 61162450°]

e

dho = 11 AFEEZ ] wet o3 AFe] UEYZIF AT 4 A=, I FolA
Aul B3 Y ES I e-Navigation?] F83 842 A Auke] ofe] AujoA HAYsh=
Holg 9] dond 9 FdAeE FHo 2 i)
olg|gt Mutest YE T BFOZ 2001 TEC 61162-4 Alg]=27} wEE At
SHAITE o] EFEES ol oA HuAly] st AN} At ofE oz

AA Agd AHIZE A58k 201130 M ZS 3EFQ) IEC 61162-4500] &L= AT

Table 11 IEEC 611624 A|2]=2} TEC 61162-4502] 574 Hlw

= o) TEC 61162-4 &) 2] = IEC 61162-450
= /:-.l
IE aF I S TCE/IP UDP/JIpP
SE NI RS ST T- 22 == o 2] NF
= I R A AT =E el SF
5 5= TAG

Tag ~|9F Sentence
Binary Image

£ At = i o 2 g s
| o) 2 = el o2 S

=4 : Design and Implementation of Shipboard Integrated Information System
based on IEC 61162-450(Hun-Gyu Hwang, Seong-Dae Lee, Jang-Se Lee, Kil-Woong
Jang, Hyu-Chan Park, 2013)

uebA AEE Yol HolEe] e wd B 59 #YE HdiMe =AH 22
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[EC 61162-450% 7|HFo. 2 AMutEstdu A|~Ho] 5= Zlo] ulghzl it}

ol 93, EEe ATAYL WIS BA TR A, ojZelAcle] Aula
ATAG B, ZEES 9 ANAE YT nSdole) AL, deolge] 5% Bels
A% doleulol~, dHolE WYL AP TuolEMols Sol #F A7)
3 o ghe).

Mt B RA 2ol YAE e Ak TAT AzHe] REe ok 1Y
Zow, NMEA 20007191 E5l0], FHAAA I ESe], EHlojEjmlo]2xm, ElojEjuo] 2
oZelAold, UEY olZalAold, QMY wUHY olZgdeld Azglos

SRS 7 Az ) AolH SAE AFRIEIAS EAE B
olgoixw, ElolEHe] A4 u WM dolEuels AW 8 dHolEuo]x
ojZ el Aol el o8] AAZEo.R o Foiit,

Monitoring Wireless
Application Sensors
Database Vg;':;?f
Application Sty
Database NMEA 2000
Server Gateway
Embeded .
Monitoring Shipboard
Application Devices

Fig. 18 Shipboard Integrated Information System

<4 1 IEC 61162-45001 7|9+t el BA|2vle] AA 9 4, 2013
obgf AR Al FEE NMEA 2000 ACIES|e]] REFolrh shdhe] wES
olgsty] A" AHupgnH|E HYE ¢ o, AgE AAvjel IdEdE AR H

tolHE & 4 Utk
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2000 Gatewvway

0.46 m

L Upsdanect (D011 05 2% 1% T

Fig. 19 NMEA 2000 Gateway
<41 1 IEC 61162-4500) 7]H+et Hebg g A »~wlo] AA 9 4, 2013

ofef Y2 AA FdE FA AA AC|ES0le Egolth o7 A Al

AAAR B ANZEE FAG HoHE 2 5

m

Fig. 20 Wireless Sensor Gateway

<4 1 IEC 61162-45001 7|9+t el BA|2vle] AA 9 4, 2013

ol age 4A TR wolgels oAl mgelth 23T ol
Rk 5L A o) AR voleE Tehme) EA =,
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Database Application

Fig. 21 Database application

<41 1 IEC 61162-45001 7]5+et Hubg g B »~vlo] AA 9 4, 2013

() IEC 61924 A=

[EC 61924 A|2]2E e-Navigation FE|olA Aol HRE F3sin dAddS ¢
INS-Integrated Navigation Systemoll #3F FF&¢jolgtal & & Qi

[EC 61924-2% A48 B3| A 2=EI(INS : Integrated Navigation System)ol] &gt
FAZFORZ FANATIMO)S MZE A 715U MSC25283)2] oZd ulz}
AgERem, 2011d 012 01€ o]F At HXHe FAIAAN2EL T ds
71Ee U= dasta ok ofdl we} 7]Ee] IEC 61924 EFE2 HAH Y.
[EC 619242 =4l #F2 MSC252(83)9] A5 7IE< 7INte R st Faejr| 28
MEA QFAGES 238t itk

323 ARFTHH AHlx AFE A SFAI2HTZ(CSSA,Common  Shorebase
System Architecture)l| #3 A FF] I+

AEFEH MPlx AFTS T SFA 2" F2(CSSA, Common Shorebase System
Architecture)ol] #3sldAE 2007AFE TALA eNAV $193]oll 4 e Zdsl] ghor
20151 3¢ JALA eNAV 163+ 3]l CSSAE 913 IALA recommendation A,
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CSSA principle Guideline, CSSA Best Practice Guideline ¥4 <13l FE2AYE
Agstar sl

IALA eNAV #€3]9 WG 5% e-UHIAIC|AS] 7|3 Fxo Uit HEE &=
A=A WG 55 7R 3oE Este] IMO°l e-vRIAlClAY 7e3 T2
et Be A4S AEden, 1 FodAd te IS dEH] JFHoEA
e-UHIAlo] o] Akl /de shte] THOE AR Ao HriE L ok

3
&
E
a8
§
i i
5 o
£ roquasted
. v
5 Data provided i
& S eined it ; required format
=il [ . FO I M s W b R Y S s mma n
§ 1 Tika ¢
pboard '\}"“‘" i Common technical
equipment supporting 2 ahum—bas:d system
e-Mavigation : llannoﬁmi&iur e ltawgalmn
{Inci. 118 HUMan-MACHINBANtFTaces) ke by : IS HUmanAachine-intertaces;
Nmm
et g5 NP i v i | A i
| DERrovided i Stated data
. mg«m T
et Maching?
: 3 Interfaces
= Stated data = Data provided in
request required format
i shore-tasid S [ snorebasea
£ 5) system
i af aiffarant
haidsr
Service
E = =
Note: There are aperational and technieal interactions between different shipboard environments These are nat shown for simplicity's sake in this figure

Fig. 22 World Wide Radionavigaton System of IMO

=4 . IALA CSSA Workshop, 2014

I e AT S AR T §40 8o 2RE AlolEd o] ARl=E

3t FASHE HolHE Hd [T7]es 3t 157 RE FS3h= CSSA(Common
Shore-base System Architecture) S F5O.2 FAE = 4 =zt THEH I QUth

(3)IVEF 7]« : IVEF(Inter-system VTS Exchange Format)< VTS(Vessel Traffic

System)Ztell HlolHE w#str] Qs HAAE rEEFo|th IVEF= VISZHe| HlelE

WS 93 FE FUOE FF FEHE VIS Al=F oA HEEojok & r]golt,
IVEF&= Advhe] AR, A9, MMSI & o8 BEEc] E3H o] Qo] tdd =
%%7}%6}1:}.
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IVEFE °|&& 7F Ads} #AldE o] o AE Aol 7Fesilth ol

e
=
i
of
ot
of
>
)
32
rd
N
=2
[-'E
=Oé

IVEF Service

VTS Centre

Other Users or Authorities

Traffic image

Fig. 23 The IVEF Service in operation
=74 : Recommendation on the Inter-VTS Exchange Format - IALA, 2011

IVEF= ARSAPF IVEF ARIZ AHjol] HEeto] Algshs 724, Alo|Ed ]
e~ 2 AFgdck =3 IVEF ZZEZS XML 71Ho2 XSD(XML Scheme
Diagram) .2 T-/4% o] itk
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Client Server

—-.—'I“‘

:

-
w
-

Fig. 24 The IVEF Service Client/Server model

=

=74 : Recommendation on the Inter-VTS Exchange Format - IALA, 2011

T MR 749 ZEEZEA, IVEF+= Control Information Message?} Real Time
MessageZ YT} Control Information Message= SE}0|QES] 283} HolE] 24
[eR s B

g Sl #HE wAR|o]al, Real Time Message= A1H+e] #2, ¢, JH], &3gH
5ol 3 wAA ol

Table 12 The IVEF Interface Messages

Message Description
Control Information Messages
Log in IVEF 282} 2188 93 Log in X
Login Response 20 AR i3 SH
Logout IVEF A H]2 Log out
Ping AH 2= e QL H A A]
Pong AB 2 A &}l S WA
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Service Request A 8] 2~

Service Request Response | AH] 2

Service Status A 8] 22 2] WA A

Real Time Messages

Object Data kel A, 914, gE) Se) An

<4 : Recommendation on the Inter-VTS Exchange Format - IALA, 2011

324 A2 5

3.24.1 eLoran-C

A2 nav 5968 SA 6eA =oE RES Bu npolddsi 9
I/ OF WA AT GNSS Az Y Azwel Baye AFHEOH, o
2 F5e FA0E FYHIL Y eloran AT PN wHol tis FET Bast

Ae= A8k

o}=2& 91471uke] GNSS A} Astaetel] wl$ ok W, eLorans] B¢ ¥
A7) QR FojelAe Fxso] 22 Aulze) WAL T StiE A4t Flue]
A% Askapy AElz Aol Fssa 94 o dAvtmeel ZHEE, GNSS)
MYNsH R B Jbs AR TRNY AT FF AT PNT TR

eLoran T RE2] 8 FoAS Al

3.2.4.2 Beidou

592} NAVOlA F2& Beidue Z2¥ Aujzo digk xS HAHs
ool A Ab=re] FFEE gistr] 8l 39 W R4 Beidug FE=T

<= S

B

52
rlo 00
of

Beidush THH AL F 2ARA BF Fao] ABSYL, 1 ABL obehgt 2k
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olr
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- NAV 59/4/1(%=) : Beidou $|HA|2E ] on] HE

202014 37E] Beiduo] AAA ARI2E BRFE = FIL gAlH &S b
IMOd  deEFH(ZM I Beidu $43PHAIZEIBDS, BeiDu Satellite Navigation
System)9] At¥g 7|Ed HIAE EAE AR AEFIHATE WA BT A5
Ak YAlEA M E L5 FEAo] 7IEA 02m/s(0.39 knots)HTF Hol L9}
ATlE ZH3= Aol 3k A% 715 (Res. A824(19))S WEAZIA] FEatgiod, S
& FATL 7IEAE FEANE F dve RS AEsH, AHTHWG2)S
ol 5 olEd Beidu?| 452U AF7IE MEE [ECH 845t =g #d EAE
MSC 932} 3] ¢]o] AEdhe o2 FEsqith

3.3 391 E-NAVIGATION #d #3 3} Jolrtopst vhgfk

331 3 YA EENAVIGATION 33 2o

_F’Isﬂ:ﬂ-’liﬂ-.’liilﬂ 20
ST ENya
= [CJuesus 3y

of st [ oy =a
- [Jisaaxaz

11

al7|e The
oza 3 [— T
I | 712017
SRS I | selziE
Fig. 25 318 eNAV. T7EAY 2=
Z4 : &7¥ eNavigaton WA, o Fibit
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3.3.2 3| ¥4 GICOMS

o

Reger

TABLE 12+ GICOMSY 7%

P HANE (GICOMS)
Ei‘é}l’, A AAS
FALTHRAIA] A3 O)-3-A) A

-
e
_|>L
2
lo

A3 HAAE TS,
o] 2 autel
FTAAR] =7F

2 AkE BEEkn

mlru

& AA3 AEdt

AT

Table 13 Description of GICOMS Function

T 78 g Ui
% qkAEs 2 O 94978 4% Inmarzat—Cr1E TS %
A2 VMS) | O ded £3hdd #4984, MEHEF, AIS-RADAR9t=] VMS =%
O VMSE Fldog sdmEkAAY AEdEs] 4 ® FH(sAM]
ket AAR A Ay
oA 3 B O skt AEn Ans 4y F 59
(% 2570s] A oAl S
O &% 7187 AdaAw 3 Web7lwe] AdddAdn AT A
s 1= 24 :
FH 7l O k] wg ﬂﬂﬁ'ﬂ‘ﬂ"ﬂ‘i‘l 23 AdAF 2 s F oSt §
AAdA7&
O A A1/ AR ARISPS Code 4432 THIDE 745
ZAEHAA qhe]
O dEENS Atk 2447 HEFS B H€EAA =H%5
R e O AL AR gAY A0AEs
Abm “drge] O B AuelagRZ 244 A A FF AR A4 T
A~ &

2"l (WWW.GICOMS.GO.KR)

333 TTAG=EAREA7|€83)Y d$

TTAS] s
=L oA

e-Navigation

sUHol FFS AlFsleH,

201043
o)

TTA A

e-Navigation -

74}
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ZIZAE  IE(PGH7)

2
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Edo] 2AHI TTA o8 =] &53slr] AAtete] F 25991719 e-Navigation
¥4 Z2F 29 7IeRuAM7E SRFHACH SARE 71ale 469 ol ek o

3¢ e-Navigation A< 437 918 e-Navigation®] 4 dX7ie Al 71A=
AAR SR S W sdsilrle, ARTAVIE, o5 HEgoE 3 Au|2=8 AH 2~
AE7le2 UFEE, uid eNavigation ICT XF3F A=A e-Navigation
3T 84, AU 2HEL SN ZEL ST A BokR vrol ®Es g5y %FE8
Wes st o] eyl wel EFAR AYs dsta glew 20154

AP A0 S Adpe AxES TFAch

=]

3.34 KRISO 71&7hd

S Fritie AGdNER|ENE U7 SlER AATES A e
TAFE S AFFAQD ek 719k ¥k Ad-hoc VIEH T AT AAR 53
Hho] Thdglo] Bt EF i%— Ags TR
Az A= 9S4 HEHUY 59EA A2ES T Solth
olm] ITU-R M1842-1 ¥<&41 7]¥ke)l 1Al VDE A28 AAE  A2S
slgom, 238 ITU-RM.1842-1 HZ&xj4 7]4ke] 2 At VDE A|2H T2 A=S
skar, 20151300 Al2=EH-S HE3eE Aok
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34 FHETN AT Fx

EfficienSea(2009.1 ~ 2012.1)

— Efficient, Safe and Sustainable Traffic at Sea

— E2EfiolA e-Navigation J|E& =S8 25 H A8 28
- BMREZ2

MonaLisa 1,2 (2010 ~ 2015)

— Motorways & Electronic Navigation by Intelligence at Sea

— EEMOA o—Navigation M 0| 3% B2 =89 M D/B 7R
— 46.4M B2

SafePort (2010 ~ 2012)

— Maritime Navigation & Information Services o
— Bafe Port Operations using EGNOS Sol Sarvices i\ Aﬁ:fii:?w(if;i;mg lel:f‘:jfgv Advantages & Sustainability
a L = e b == B = .
Bl D anbi bl - HO Y S8 U oSE A o-Nav HASHS TR U A
— 56M 7

4}.—
/

g /
by MUNIN (2012 — 2015,
MarNIS (2004.11 ~ 2008.10) N : \ / - Man'ilinSn Unmanned Na\?igation through Intalligence

— Maritime Navigation & Information Services Y f in Network

- AR U BN S AANEDNS 3L 6 N LOWARE LT TR T LT E UM

- 15M B2 % - S5EMAR

7

Fig. 26 +3 eNAV. & 5
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3.6.2 e-Navigation H]§¢ £4] - IMOS] RCO ©]& H-EH] ALHg

IMO®] Nav 59-6= HW H-8H& Atelr] 3 71e& 7] 918k RCO(Risk
Control Option)< A3kl 7 RCO BE =& H|E3 e-Navigation® = <l RCO ¥
Aol Soles F=ok HIEES ARtsith

RCOEL U3t 2t

- RCO 1: integration of navigation information and equipment including improved

software quality assurance;

- RCO 2: bridge alert management;

- RCO 3: standardized mode(s) for navigation equipment;

- RCO 4: automated and standardized ship-shore reporting;

- RCO 5: improved reliability and resilience of onboard PNT systems;

- RCO 6: improved shore-based services;

- RCO 7: bridge and workstation layout standardization.

o & 59, RCO 12 “Integration of navigation Information and equipment
including improved software quality assurance” ©|™, SOLAS 5% w2 z7]
FAH GO st AR o] AEL Axge WiE W& HA EF
FTFAE g5E 40,000 A 6000088 AE7F Aok =3I AL FAE)

9% W82 Ak Aol 18002 olt.
ol Ao RCO To14%H H§S AMNE A% the ol 2 Hlgo] £ZHo]
e
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Table. 16 Cost for

all RCO's given per ship year

Risk comtrod options Ship Shore
Initial cost Lifetime Initial cost Lifetime
cost cost
RCO 1: Integration of nawgation
information and equipment F
including improved software £50.000 74,000 s 0
quality assurance
RCO 2: Bridge alert management 12,000 237 250 =0 =0
RCD 3 Standardized mode(s} for
navigation equipment 50 i 0 ¥
RCO 4 Automated and standardized =
T4 7
ship-shore reporting = i bk i
RCO 5: Improved reliability and resilience
of onboard PNT systems ¥10.500 $35.773 0 ¥
RCO & Improved shore-based senices 20 255 060 0 =0
RICD 7: Bridge and workstation layowt
standardization = " i i

Z=4 : IMO NAV 59-6(DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN)

= =) = (2 [e) ST
IMOE RCO4| Aoz Qs &ojExs Atale] HAEHCIAE o FoF ol
=] o = O = L = | A =e) = =3 = O EAE
FHAL, F2AY J1ERE BEE T3 5 WS W WG 557 2o
= =) b [e) =]
TE3fuio] BlgH s Alkkstith
Table. 17 Worksho estimate of risk reducing potential
[|Rrco1 |Rco2 [Roco3 [Reco4 [RocoS5 [RCcoe | RCOT
Human error
Inadeguate chsernvation! inattention 165 235 142 185 102 1986 e
Poor judgment of ship mosement 298 B 1194 Any 09 % P, |
Fatigue/work oweriosd 20% 28% 1% 3% 5% 17% 4%
Poor udgment of other factors 11% 12% 10% 1% 11% 12% 18%
Inadequates planning of voyage 26% 3% 5% 1% o 15% 435
Intowicated 1% 1% 0% 0% e 0%
Failure to use nawigational aids 185, B 179 99 L 1%,
Failure to gve wayhigh speed 18% 11% 12% 0% o T
Lack of knowledgeskill'traming T, T 18% 7% B  [1
Communication problems B 5% o 19°% e 15%
Injuryisicknass o 1% e 0% o 0%
Use of defective equipment 1% 18% s 1% 18% 8%
Technical faillure
Technical failure not related o man - ,. - =y
e | &% | g% | e | 1% | 10% | 1% | 2%
External factor
Sinomg curmrents % 1% a8 0% 1% 145 7%
Severs heavy weather o o6 1% 0% &% Z23% 7%
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=4 : IMO NAV 59-6(DEVELOPMENT OF AN E-NAVIGATION STRATEGY
IMPLEMENTATION PLAN)

3.6.3 e-Navigation © 25 dojd &3}
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eNav. Alz=l/ A2 A 22k 3% 9 A AZh/ulg A4z
{eNav. 71718 =4 Hub-8%/ 4] H2e] ) SYE
© 2L AZA, A% 3G BAY, ICT $5% /1€ 5 3084 BA37t

(9 =4 AAY A3 AA A1e] e-Nav. AH]2~ Ttz

4 ARA, 59
[AEH912) 714, Big-Data] o144/ FAR, ol AEE, og87t Helaial
AN 2] o QR FRolA 5 EHol= A

{14 A M 2] o3/0l7}, 714

5) FUNEAL, CLQ 714, 3T, 3173
AR A 71, AR, A8, SR @R /A1E 3= Planning
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-[Single-Window] A9tE 1 245 4 B X 3HOne-Stop A1H|2)
AT s A 23 /8 s HF #y 2 A
* VHF o] &4 tAd 218, 24434 HAE &=

c lBA A, W2/ PIA FEND A YA

3.64 e-Navigation°| & &3 Af=24e) HE

352749 e-Navigation H|-& &4 - IMOS RCO °]& ®H|&H A1b{ol| w=d
XA gk ol 1o RCO(Risk Control Option)E-2 GrossCAF(Gross Cost of
Averting a Fatality)7} 6.24 million dollar ©]8td ® o]]o] HT}aL o]okr|atal glom
o] & IMO°l SloiM BE 249 7]Ee] FHaL St

“15. 7. 28AF sfjfab ol =18 e-Navigation X 2F o|§A| 8 HES LHEI Ao
e, 2016 d5E 20209704 51 E9F Zle/Eel 66949%, LTETAW += T
Azt 5ol 6392 T & 133082 dite Rty HEd e
et &3 W deoldst T 5 74, AAE T 1097 ARE bR
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TOEt. e-Navigation A2 2+ el SIJARE HAHE. ®Esfstal virke] vkt
5749 eNavigation FTHAIZEO] HAFC R AFs] st EEZ
Adshed FAo] Stk 2010d%H HZ 59t sjgAtal BAE RW ABT
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Table 20 41"t SAZH (T « A)

oA
;‘:—: ol A4 stz A oA di=; s | meay Al
2010 203 819 737 1,246 6,036 74,669 2,305 | 86,015
2011 212 810 729 1,271 6,374 73427 2,202 | 85025
2012 221 798 721 1,283 6,412 72,922 2,109 | 84,466
2013 224 793 734 1,290 6,319 69,323 1964 | 80,647
2014 233 769 738 1,283 6,285 67,191 1,226 | 77730
2015 270 753 739 1,267 6,245 66,257 1,206 | 76,736

Table 20 20159 % &f9¥ sjFAnE EAs) 2, U FafulolA 1,843 710
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Table 23 &f AL

AEE g=

Aol mistel oMol ALzk 3

HEE A 236210 F
3l

2 P Q=

Ao g

Table 23 Aul5E44 sobala HAsK TS : &)
bE~ [0E~ [100=~p00=~ [1,000:=~ 5,000~ [10,000E ~
HE 60,000
g 205% 100= | 500= | 1,000 | 5,000 | 10,000=| 50,000= ol NS Al
B 1 1 S =1 =1 S B - S I 102 H] g ¢

2010 | 6955 450 463 143 37 101 25 46 13 9 1,942
2011 | 796 511 503 128 38 92 18 44 16 33 12139
2012 | 622 422 422 139 33 86 22 36 20 22 1,854
2013 | 342 318 339 108 24 9 27 4 9 11 1,306
2014 | 437 377 382 139 36 9% 27 35 15 22 1,565
2015 | 891 596 499 148 M4 97 31 30 14 22 2,362
) A EEan FYeded AR
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Table 24 A9-E5H sl Akl TAYARY (S« )
H] ° A
of A Al
AR . | =2 | 2 | d A 7] B 27
2010 22 133 45 97 265 562 1380 | 1942
2011 2 118 43 86 297 566 1573 | 2139
2012 32 109 4 104 249 539 1315 | 1854
2013 29 107 52 8 201 467 839 | 1306
2014 | 5l 111 51 102 221 536 1029 | 1565
2015 | 66 115 65 9 401 741 1621 | 2,362
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oMY Aot MY, AREE WE(CIAMClR 132 oyl oA
25T 5 e A

Table 24 ©]59] |YAILE AIEE AFEH 08:00~12:0077H4], 12:00~16:007
Atololl AbaLzh FAFH AL of= oRgEAIZEA Hlske] e35|y F3tol] At AFTHA =

Ao Felww gk

Table 25 A|3HE s FAta LA : 4)

ONSIE [ AAelE | SASIE | 1ZASIF | I6AIeIF | 20AeI »

L ke kA e e R LA e A ek e T R A Y R
2010 130 293 374 38 2% 150 1,627
2011 154 337 391 428 328 17 1,809
2012 136 281 401 361 264 130 1,573
2013 111 223 246 235 169 109 1,093
2014 129 240 316 285 234 126 1,330
2015 176 382 521 475 353 194 2,101
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AR5 SFA
== A &= = Z] B st 2] 2 7l A 3} | 7]}
RN o= H= = U= 37-_% T= PO\ /\]_)\l RURYe} 74]
%‘E ?j_E il 1. O o X‘]T—)‘H
2010 3 3 - - - 5 3 2 3 22
o | 2011 4 1 - 1 1 6 1 3 4 22
| 2012 8 5 - - 1 - 7 - 6 5 32
; 2013 5 1 1 - 2 - 5 - 8 7 29
T 2o 5 3 5 1 1 - 16 2 1 7 51
05 1 5 5 3 1 1 - | % 2 |12 |12 | 66
2010 | 92 5 10 1 4 - 10 3 1 7 133
5 20 81 8 4 1 4 - 6 5 3 6 118
_ | 2012 | 59 10 9 - 6 2 5 3 3 12 109
f 013 | 63 8 7 1 8 1 9 4 2 4 107
al
20141 63 5 - - 5 L 5 13 6 | 14 111
05 163 | 2 | 3.0 - |10 - 12| 8 |2 |15 |15
2010 | 9l - 5 - 2 - 2 4 1 - 15
o oo | 27 1 2 - 2 - % 4 2 3 43
Tlomz |29 | 2 - S A e R S >
2013 | 36 1 3 - 1 - 2 1 2 6 52
Bl
20141 14 1 = - 4 1 5 7 3 | 16 51
05 121 | 3 O\ N’ - 74 2 | 4 |18 |6
2010 | 39 7 16 1 4 10 ] 6 3 3 97
2011 | 33 10 8 5 3 4 6 6 5 6 86
o | 2012 | 33 6 11 4 4 7 8 10 8 13 104
A | 2013 14 5 13 5 7 2 3 5 9 15 78
20141 29 5 7 1 6 5 5 9 1 24 102
05 |22 | 3 3 | 3 | 6 3 |15 | 8 |11 |2 |9
2010 | 90 5 20 10 12 11 5 5 37 40 265
2011 | 61 9 28 12 6 9 97 5 46 24 297
71| 2012 | 56 3 24 10 15 9 56 6 31 39 249
g | 2013 35 5 20 12 7 10 57 4 32 19 201
2014 50 7 12 13 7 2 56 4 40 30 221
20151 49 5 11 5 10 6 167 9 B | 401
210 | 284 | 10 97 2 R 33 4% | b 174 | 170 | 1,380
2011 | 332 9 a3 46 81 53 539 | 63 176 | 186 | 1573
012 | 228 ] 79 28 78 30 412 | & 180 | 227 | 1315
Al 2013 | 203 6 53 19 60 ] 216 | 32 141 | 101 | 839
2014 218 3 s} 22 &5 12 %2 | & 138 | 142 | 1,029
015 1 318 | 12 65 % | & 23 477 | 119 | 219 | 297 | 1621
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