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Safe and Sustainable Traffic at Sea™ > H# 3 78 P &2 A3+ 4 S 4p B e 8
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-

! VTT Technical Research Center of Finland, http://www.vtt.fi/
2 Baltic Sea Safety (BASSY) project
3 Intelligent Waterborne Risk Indicator System (IWRIS) project
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——
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1. ACCSEAS ¥ TL 330 & 4 » * 3% e &7 chy it B4R 1

T PG B R s U~ Bt dr 03] (Route Topology
Model, RTM ) ~ B R K cidige i it ~ Bzt - B (kg 4
Tk Seeid F R~ PRAMGE R -

2. BT L — B R RAR A e i ks

i >3k EauFE s & sb (Global Navigation Staellite System,
GNSS) R A S & p ARFF B~ p23 GNSS ¥ 24 3
ek v (f GNSS A 2apfi i @M enT i > ¥ §F 4 ' if
W) ~ A e & bk 5L (Integrated Navigation System,
INS )

3. #&T 5 —e-t #LfTIRFE
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ThEEEIE: b=l 3 T
=
Vessels type: No data [¥] Passenger
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211 Te-tsmiz/yrEiveni | 2 K8 % B
% 1 4ads eie-Navigation" > R p 4 TP E i snfs | fLz o

F],T,J%i’ﬂ‘i‘wﬂe L7 1 (TE 220058 IMO 3% 2% |
¢% 8l g@®? o PASFH EREFR T mIBEE L
FHELEIRMERREb D G ko REG PR A - Teitdnfs
#

B OWvE 0 @B ATHOE G5B At R Bk & ]v;l— %‘—: ) btaIE“)’
g R R TR RN E R 0 B ATE R E L AT
EFlaiZtanFraEREY% o p o dad Ne-itanis | & 5 IMO &

=9

FeApm L fTavg T IMO AR X 2L R g4 mfFR 2L ¢
ERANEERALE THERE S VREEEALE e 4R
7 B% &Rt ¢ (International Association of Marine Aids to Navigation
and Lighthouse Authorities, IALA) v BE AR ( International
Hydrographic Organization, THO ) , ™% "?.*j + FiL ﬁ ¢ (International

Electrotechnical Commission, [EC) ¥ B*% f5 ~ % & 12 2 @ % dz B4 o

IMO 7 L% Ne-it 7 | a2 & > R T RR 0 P~ TR ¢
X ,;Z\rﬁgﬁga‘\g;b% ﬁw%ﬁ R EH P R 2 18 0 3 2008 # R
* Pt gf B ot o Lot v Ne-tnim {2 F %63+ 4
( Strategy Implementation Plan, SIP) ;> I 3t 2014 2 % o % B 425 4- )
2.1
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A

"E-Navigation is the harmonized collection, integration, exchange,
presentation and analysis of marine information on board and ashore by
electronic means to enhance berth to berth navigation and related services
for safety and security at sea and protection of marine environment."

IMO Zu5 2338 Rt et B AL T ATDES § o 4rs TG d
5% o R AR A f FAREE 204 RO NG R LR K

ARERGLAIAE AP e d {7 A{EY > PRI
FERFFCEF Rk PR IR DR T HYEE
B A Sdih k BLEgE B AT AL € TR A B AL b 4 SR dda s

PR AR REHRFRAE 0 F A F kR o
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(dp ~ AL~ mgde ) #0f FRARR ch T 23l
* % #(Common Maritime Data Structure CMDS) ;-
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a>mf¢i%@

R ji

Q) TixB MO F> 2k & R T ek 2 World Wide Radio
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Shore-Side

>< Links ><‘

Shipboard environment
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Information Domain

Data provided in
required format

h
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services ' i
Ao o b: VTS Operator MRCC Dperator Shore-based Oparator X
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requested
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[}
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.

Human-Machine-

*Intnace(s)

Data provided in
required format

Data Domain

Shipboard technical
equipment supporting
e-Navigation
{incl. its Human-Machine-Interfaces)

~common data structure® =
proposed Common Maritime
Data Structure (CMDS)

B 2.2 = Fee-it

Common technical
shore-based system

harmonized for e-Navigation
(incl. its Human-Machine-Interfaces)

Data provided

in required
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Appropriate SOLAS Chapters /Regulations

MO IMO §
Performance Performance : IMO SN Circulars
Standards X Standards Y

instruments

IMO

Reference

Reference
Reference
Reference

<<
afreveces

Y V vV
<+IHO defined products-»-«—IALA defined products—»

examples given

Product specifications” in
dedicated documents

2 S— N
% : YR Etc. essel | Etc.
>3 & L Traffic _ |
8 Electronic |[[] Digital e Sacdicas. N:L‘I’::t?on
- N Nautical ore-bDa:
o Navigational Publicati AlS technical

: / Chart (ENC) ublication | | service m——

‘O
® +Main registers* ,',Sugglementag registers"
[
%‘ : Unified Operational
- | Presentation Surface (UOPS)
g—}' IHO Potrayal register <re 'em;me _____
= |
& ]! IALA Harmonized Data Gl Registry based on IHO
-] HO Feature Catalogue __ L1 ... Model (HOM) publications $-100 and S-
! 99 (and eventually on ISO
<+—|HO domain———»«—IALA domain—» 191xx series)

B 23 KA FTHBH - ASRRINZRIFEHRY LFH

212 1 iv€ %

FRkRL & e 8 F%EA T 2SRIMO) ~ B4kt § (IALA) -
"‘f—’%;‘fiiﬁ']:@_&;?%z (IHO) 4n M € 3R> i+ 28 43x RS- Tk SR R AT

AT RIMTETAARELRLP R UTLEALGALREE
BL g AL g 10T SN AT E TR LT g
RO ER TR0
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2.2 IMO 48 i .45 22 5 B
2.2.1IMO thie $ 3 4

IMOd + ¢ (Assembly )32 % ¢ (Council »7 B £ E ¢ (Committee ) -
MR L AEPE R € &8 1 ivendic® A £ € (Sub-Committees )7 ke 5 o
L% R g ?ﬁ-&r% 2-1-MSC £ MEPC ¥_3 & el jisd B g y Hd o x
B E G IMO ehde B PisH = o

2 2-1 MOht ¢

f et (AR w2 >t (BH)

AEE2LRE (AL E) Maritime Safety Committee (MSC)

AERE FEL B ¢ (/7R ¢ )|Marine Environment Protection

Committee (MEPC)
g i ﬂi%l.‘é Ag Facilitation Committee (FAL)
L iTL B¢ Technical Co-operation (TCC)

ZEHRER € Legal Committee (LEG)

442 MSC # MEPC 371 (rehn 4 § R 9 B(4od 2-2) /2014
At 5 T o AP & g LfAcd 23 -

222 M0 RxENIBRLLE (L 2013 5 1)

L #e 3t i

SRR A 1 Sub-Committee on Safety of Navigation | NAV

A& R 7 5 2 | Sub-Committee on Radiocommunications | COMSAR
FAh L e and Search and Rescue

PR~ 4 £ S22 6 | Sub-Committee on Stability and Load | SLF
Lines and on Fishing Vessels' Safety
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4 dg 2K 2+ 27 2% % | Sub-Committee on  Ship Design and | DE
A Equipment

0 A Sub-Committee on Fire Protection FP
2% B4~ Ff B | Sub-Committee on Dangerous Goods, | DSC
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&

Implementation
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wert (HH)

ARFR N VRE G EAS L g

Sub-Committee on Human Element,
Training and Watchkeeping (HTW)

IMO i 4.4 (7 4 4 ¢

Sub-Committee on Implementation of
IMO Instruments (II1)

Wl WA L ¢

Sub-Committee on Navigation,

Communications and Search and
Rescue (NCSR)
Sub-Committee on Pollution

Prevention and Response (PPR)

Sub-Committee on Ship Design and
Construction (SDC)
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Design and Implementation Principles for
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2015/5/29

1111

Preparation of Operational and Technical

Performance for VTS Equipment
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Performance and Monitoring of DGNSS Services
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Requirements for VTS Equipment

VTS % & chffe (587 Hpberaas & &

E-141 Standards for Training and Certification of AtoN | 2015/5/29
Personnel

R A I E T

IALA “ \Tﬁ AIS ?ﬂ‘;iﬁ”"" WE - (AT e T TP
i? &%ﬁﬁﬁwr4ﬂmﬁip

& TALA 1S-100 2 520457 6 » T4 IALA §o3 At IALA 47 8
FE 0 WG $eh & THO o i #kend - § v o & THO 7 S-100 3
SELEALC IALA f f A SARE G L EUR T dpda L PRAR(VTS) -
o RT Ak S(WWRNS) ~ -k b % 3= % (IWRAP) % -

w ‘m}& i

Tk 4

?ﬁ\

P TALA ™ S-100 % & chA Sl fe s B PEindeT

# 2-8 TALA 2 §-100 % & A hE &R E8 B fm

Mgl | 1R A

S-201 | Aids to Navigation Information g
S-210 | Inter VTS Exchange Format BmE
S-220 | Maritime Safety Information g
S-230 | Application Specific Messages < ARF]
S-240 | DGNSS Station Almanac o /FF
S-245 | eLoran ASF Data BmE
S-246 | eLoran Station Almanac ° A3
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International Hydrographic Organization

INTERNATIONAL HYDROGRAPHIC CONFERENCE INTERNATIONAL HYDROGRAPHIC BUREAU
| |
Staff Regulations WG (SRWG)
[ 1 .
Hydrographic Services and Standards Inter-Regional Coordination " 4
Committee (HSSC) Committee (IRCC) Financs Commities FC |
| | Transfer Standard Maintenance and | | Regional Hydrographic Commissions
Application Development WG (TSMAD) (RHCs)
) Hydrographic Commission on
— Data Protection Scheme WG (DPSWG) — Antarctica (HCA)
Digital Information Portrayal WG || World-Wide Navigational Warning Service
(DIPWG) Sub-Committes (WWNWS-SC)
| | Standardization of Nautical Publications ] Capacity Building Sub-Commitfee
WG (SNPWG) (CBSC)
Chart Standardization and World-Wide ENC Database
& Paper Chart WG (CSPCWG) =2 WG (WENDWG)
| ; i & IHO-EL Network Working Group
Data Quality WG (DQWG) (IENWG)
Marine Spatial Data Infrastructure WG | | IHO Data Center for Digital Bathymetry
(MSD1) (DCDB)

; FIGNHONCA Internaticnal Board on Standards
—  Tides and Water Level WG (TWLWG) L of Competence for Hydragraphic Surveyors

and Mautical Cartographers (IBSC)

| | Hydrographic Dictionary WG || General Bathymetric Charts of the Ocean
(HOWG) b (GEBCO) Project
JLIIET | Sub-Committee on Undersea Features
Surface Currents WG (SCWG) i (SCUFN)
Advisory Board on law of the Sea L Technical Sub-Committee on
(ABLOS) Ocean Mapping (TSCOM)
Sub-Committee on Regional
Undersea Mapping (SCRUM)
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New Structure of HSSC Working Groups

MSDWG | DQWG NCWG HOWG

@—l—, S-100

Hydrographic
Surveys WG

Nautical Cartography
Working Group

ENC Standards
Maintenance
/ Working Group

$-100 Tides, Water
Level and
Currents WG

Nautical Information
Provision
Working Group

See Annex D of HSSCE-04 24 for
the allocation of Product

Specifications based on 3-100

Working Group

B 25IHOHSSC £ Ji ¢ :ce® {$eha1 ] B 4E
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NCWG  |Nautical Cartography fus Bl A B T e
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HSSC6 ¢ %7 5533 158" IMO $u 8 & FF %38 45 51 (Harmonised IMO
Guidelines for Software Quality Assurance) ; 3! :&JRix2 & % 8 ¢ 12
( Service Life Cycle Management ) & & {4 o

S-124 7 &2 ady F 4 A SRR P R A i AR R 5N e
L EnfT é’ﬁ [FAy 2 T ,@Mﬁ; AP =R N £ D SR P
% Tl L i g g e 3 0 CIRM ~ 2+ ¢34 % A (Danish Maritime
Authorlty) + ¥ ® KRISO (Korea Research Institute of Ships and Ocean
Engineering ) i& % THO HSSC6 ¢ %% *>S-124 & & R.#: 7 S-100 UML
( Unified Modeling Language ) i3] ¥ % ACCSEAS 3+ 3% 2 THO S-53
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KWK AR 2.3 o
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PR T AL BT (B-R-n )y d i T F
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«|nformation Typex
Wessage

PO R

chartNumber text [0..7]
generalAres texd
internationalMumber :int [0..%]
locality text

messageSeriesldentifier MessageSeriesldantifier

specificLocation text [0..7]
issuelate DateTime

xinformationTypes
NavwarnMessage

cancellationDate DateTime [0..1]
cancellhezsssges MessageSerissldentifier [0.7]
messageltam :Messagsltem [1..7]

«DataTypes
NoticeMessage

OO R

lightsListNumbers :text [0..7]

permanentitem :Permanentitem [0..%]
tempPreliminaryltem TempPreliminaryliem [0..%]
autharity :text [0..1]

amplifyingRemans text [0..1]

messageCategory ‘MessageCategory [0..7]

wenumerations
NoticeVerb

Attributes
+ insert

+ delete
+ amend
+ replace
+ move

xFeatureTypex
Permanentitem

smplifyingRemarks :int

chartNumber text [0..1]
internationalNumber :int [0..1]
lastUpdate :MessageSeriesldentifier [0..1]
horizontalDatum -text [0..1]
noticeElement :NoticeElement [0..7]
location :Messagelocstion

T

ke

senumerations

MessageType

Attributes

+ permanent notice

+ temporary notice

+ preliminery notice
miscellanecus notice

+

+ ooastal werning

+ sub-ares waming

+ NAVAREA warning

«ComgplexAtiributes

+ point :GM_Point

+ line :GM_Curve

+ ares (GM_Surface

+ gircle :GM_Circle
xenumeration»
GeneralCategory

Attributes
sids to navigation
dangerous wreds

unwieldy tow

drifting hazards

SAR and anti pollution cperations
isoclated dangers

route slterations or suspension
underwatsr operations

pipe or cable laying ocperations
research or scientific instruments
offshore structures

+ radio navigation services

P

+ b

+

xenumerations
SpecificCategory

buoy
Wreok

aFestureTypes
TempPreliminaryltem

+ itemDesoription text
+ location :Messagelocation
+ graphicalRepresentation :text [0..7]
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RTCM e-Navigation Steering Committee (http://rtcm.info/enav/)* 3+
BT L3 AT TR A R TR AIS T 2 ER
B ESE SRR Y o

2015 & 11 * 9~13 p 5 W & L& {7 ¢ HSSCT € 2 H#-lp PF B 7%
IHO stakeholders forum- ¢ 3% 2 4% &_S-100 2% & - %2 IHO stakeholder
& RE T B R chE & R HSSC-T § $oHSSCT § ke © ik
TE P - BT HERAR 0 B2 stakeholder #% 1 R R T it o AE
FFIEBEAXAETIARAT Y o EFH o #0A HO
stakeholder ;3% & HSSC7 ¢ 3% °
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Bt S-100 A FAHE B @ AZiE 20 0 FILAT 4

% 2-10 S-100 2 SRt muLz 1 EF B 2 F%E BN

B e % S-100 A &R bl R
IHO S-101 ENC W+ FLT R
[HO S-102 Bathymetric Surface & R A
IHO S-103 Sub-surface Navigation QL 317
[HO S-111 Surface Currents e 3 it

IHO S-112 Real-time Tidal Data Transfer W R ﬁa?l

THO S-121 Maritime Limits and Boundaries [;® & & "2 3| &

[HO S-122 Marine Protected Areas; D SRL A
[HO S-123 Radio Services R T PRFH
[HO S-124 Navigational warnings fLfT B2
IHO S-125 Navigational services 5T PRI>
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IHO S-126 Physical Environment FLELE: 35
[HO S-127 Traffic Management i g
[HO S-1xx Marine Services e REN & F

[HO S-1xx Digital Mariner Routeing Guide

SLIER R SR X

IHO S-1xx Harbour Infrastructure

K

I[HO S-1xx (Social/Political)

IALA S-201 Aid to Navigation Information

Ffl (B4 K 3E ) T

IALA S-20x Inter-VTS Exchange Format

B VTS T4 2 fi 420

IALA S-20x Application Specific Messages

IALA S-20x (Maritime Safety Information)

[EHG S-401 Inland ENC

JCOMM S-411 Sea Ice

JCOMM S-412 Met-ocean forecasts
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TIALA

International Association of Marine Aids to Navigation and
Lighthouse Authorities
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International Aeronautical and Maritime Search and Rescue
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International Electrotechnical Commission

I HL R ¢

IHO

International Hydrographic Organization
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International Maritime Organization
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Integrated Navigation System
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International Ship and Port Facility Security Code
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International Telecommunication Union
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Long-Range Identification and Tracking
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International Convention for the Prevention of Pollution
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Usability Testing
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