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Motivasjon 1 => Enklere rapportering

* Et container-skip som anlgper 6 havner i Schengen-omradet ma fylle inn og levere mer
enn 80 dokumenter,

* Hvis det har f.eks. 200 containere ombord som skal losses i f.eks. Danmark, sa utgjgr
dette ca 20 sider som skal rapporteres (hvis de har sendt pre-arrival-melding, og
kommer fra et annet EU-land )

Information reported at one portcall: | Occurrences |
: :
Signature of master 10 Ankomstmeldinger, avgangsmeldinger:

IMO/MMSI identification number . . . :

| glennomsnitt 4 timer alt i alt

(www.efficiensea2.org , WP 5)
Planned arnval time

Port of departure
Date of departure
Length of ship/overall length

MName of master

Date of amval
Total number of persons on board

Last port of call

| Portofdeparture = | @06 |
| Date ofdeparture | = 5 |
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http://www.efficiensea2.org/

Motivasjon 2 =>
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Sikrere navigasjon

| " :
.‘1"_ ol
:‘.- '\ ‘," e
2 2 ) .
T 3 ‘»,‘y
He b 2
L,r 11 g\, 5

- \ ' o > " 1

= ' 3

-— .‘._. .A
- % 4

[t . ’ "
'O o
d‘f' ‘: /
Yo w "" --
- ‘.“(’ ) - > |'- |
v |
X i E,‘. AR
" i \ 3 -y
N 2 A
\
4]
.'l
1
\ . P/
NextG Connection to :
i \



IMO e-Navigasjon - Definisjon
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IMO:

* 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 the marine environment.

SINTEF



IMO e-Navigasjon

e Maritime Safety Committee (MSC) i IMO godkjente e-Navigation

Strategy Implementation Plan (SIP) i 2014, oppdatert 2018.

* 16 Maritime Service Portfolios (MSPs)

e Common Maritime Data Structure (CMDS)

User Requirements

I

>

MS1 VTS Information Service (IS) MS9 Telemedical Maritime Assistance Service L
MS2 VTS Navigational Assistance Service (NAS) MS10 Maritime Assistance Service (MAS)
MsS3 Traffic Organization Service (TOS) MS11 Nautical Chart Service |
mMs4 Port Support Service (PSS) MS12 Nautical Publications Service i
MS5 Maritime Safety Information (MSI) Service MS13 Ice Navigation Service J
MS6 Pilotage Service MSs14 Meteorological Information Service
MS7 Tugs Service MS15 Real-Time Hydrographic and Environmental
MS8 Vessel Shore Reporting Information Services

MS16 Search and Rescue (SAR) Service

s (SOA)

Templates & Methodology >

Shore-based
Systems harmonised
for e-navigation




NCSR (Sub-committee Navigation, Communications and Search and Rescue) i 2019:

B All Maritime Services should be conformant with the International Hydrographic
Organization (IHO) S-100 framework standard, which specifies the method for data
modelling and developing product specifications.

CMDS — Common Maritime Data Structure
— Bruke S-100

rammeverket

SINTEF



S-57 =S-100

Begrensninger med S-57:

Statiske vektordata

S-57 er ikke mye brukt i GIS-systemer, men for ENC
Lite fleksibelt vedlikehold, lang tid mellom versjoner
Kan ikke utvides, f.eks. med dynamisk informasjon
Datamodellen er innebakt i filformatet

2019: S-100 Edition 4.0.0

SINTEF



S-100 Wneverk => Geografiske data
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Dynamisk, lag pa lag

e Geografisk og maritim
informasjon pa GIS format

* Nye komponenter utviklet i
sammenheng

 Rammeverk for utvidelser av ECDIS-
funksjonalitet (Electronic Chart
Display and Information System)
f.eks. Dynamisk informasjon

* Harmonisering av kart-funksjonalitet

Ref: https://www.iho.int
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https://www.iho.int/

S-100 worep

Level Data Transfer

$-104 Water Level Information

for Surface Navigation - S.101 Electronic Navigational

Chart (ENC)

?

Weather Overlay
s-412 (JCOMM) S.-123 | Radio Services
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s-129 Management (UKCM)
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https://www.iho.int/

- Electronic
Mavigational Charts

- Nautical Publications

- Surface Currents
- Bathymetry

- Ice
- Weather forecast

Auto Identification System

- VTS

Vessel Traffic Service

. AtoNs

Aids to Mavigation

- Route exchange
specification

Ref: https://www.iho.int

S-100 -Organisasjoner

SINTEF


https://www.iho.int/

A
[ S-101 Electronic Navigational

Chart (ENC)

S-102 Bathymetric Surface
S-103 Sub-surface Navigation
S-104 Water Level Information
for Surface Navigation

S-111 Surface Currents

S-112 Open - (See Decision
HSSC9/38)

S-121 Maritime Limits and
Boundaries

S-122 Marine Protected Areas
S-123 Marine Radio Services
S-124 Navigational Warnings
S-125 Navigational Services
S-126 Physical Environment
S-127 Marine Traffic
Management

S-128 Catalogues of Nautical
Products

S-129 Under Keel Clearance
Management (UKCM)

S-1xx Marine Services

S-1xx Digital Mariner Routeing
Guide

S-1xx Harbour Infrastructure
-1xx (Social/Political)

o ~
IALA\

K—ZOO Group

- IALA

-

S-201 Aids to Navigation
Information

S-210 Inter-VTS Exchange Format
S-211 Port Call Message Format
S-230 Application Specific
Messages

S-240 DGNSS Station Almanac
S-245 eloran ASF Data

S-246 elLoran Station Almanac
S-247 Differential eLoran
Reference Station Almanac

N

7/

& 7

Oceanography and Marine
Meteorology (WMO/10C JCOMM)
(S-411 to S412)

S-411 JCOMM Ice Information
S-412 JCOMM Weather Overlay //

\

S-400 Group — IEC

\

International Electrotechnical
Commiission - Technical
Committee 80 (IEC-TC80) Numbers
(S-421 to S-430)

S-421 — Route Exchange

J

.

SINTEF

a ™ ™
S-300 Group - 10C S-500 Group — AML
Intergovernmental Oceanographic NATO-GeospatiaI Maritime
Commission (10C) (S-301 to 5-399) Working Group (GMWG) for
Additional Military Layers (AML)
\ / Numbers (S-501 to 525)
[ S-400 Group - [EHG M\ \_ J
Inland ENC Harmonization Group
(IEHG) (5-401 to S-402)
S-401 IEHG Inland ENC
S-402 IEHG Bathymetric Inland ENC
- J/
[ S-400 Group — WMO/IOC
JCOMM
Joint Technical Commission for


http://www.ioc-unesco.org/
http://ienc.openecdis.org/?q=content%2Fiehg
http://www.jcomm.info/
http://www.iec.ch/dyn/www/f?p=103%3A7%3A0%3A%3A%3A%3AFSP_ORG_ID%2CFSP_LANG_ID%3A1271%2C25
https://www.dgiwg.org/dgiwg/
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S-100 => Rammeverk

Produktspefikasjoner for
geografiske data

perasjonelle, ikke-
geografisk, maritim
informasjon

"Location-oriented" data

"Message-Oriented"
data (request/response)

Kart-funksjonalitet

Skip-Land-
kommunikasjon

Nautisk informasjon

Ankomstmelding

Bathymetry osv.

Los-forespgrsel

Utveksling av rute-
informasjon osv SINTEF




610 Tides IHO standarder

/‘\”\ e » Geografisk informasjon

e Kart-data

* Navigasjonsmerker

* Batymetri

by

. 4 * Kartfunksjonalitet
S'].O]. ENC o e Tidevann

° ++
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IEC

» Skipsoperasjoner

* Informasjon om et skip

e For eksempel navn, MMSI, rute, ankomst,
last, passasjerer, mannskap, waste,
security,,..

* Skip-Land kommunikasjon
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VESSEL

Route Plan

Suggested route
+ Schedule
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S-100 Rammeverk

IHO GI Registry

’ bl ‘ i‘
X

RSzl nformation Registry

O
Feature Concept Dictionary Register
o )
Portrayal Register
O D .
Product Specification Register
O

A0

egistry

[

m c

Producer Code Register

(http://registry.iho.int)

S-100 Test Bed

Ref: https://www.iho.int SINTEF



https://www.iho.int/

|D..* u.® = =
S =
«FeaureTypes «InformalionTypes = S
MarineProtectedArea Authority E % zInformationType=
= authorityContact == ContactDetails
S-122 e * *
+ categoryOfuthority: categoryOffuthoriy 0. 0..
2 01| «ComplexAtributes
Z snControl  +controlAuthority * ¥EXiConient exiContent [0..1]
E +repofTo| 0%
I= . = =
M . E reptauthority % %
[ } o [l —
arine + |01 0.+ | #theShipReport a 'S
. = z
FeatureTypes w I
Protected ‘ ; «InformasonTypes 2 2
WesselTrafficServiceArea| ShipReport = E «informagonTypes
Areas 0 Applicability
0.+ | +reptForLocation «SimpleAtributes - reportRe 0.7
=> Ra ppo rterin g + categoryOfShipReport categoryCOfShipReport [1..%] |
+ imoFomat-orReporing: Boolean
+reptForTrafficSery
« ComplexAfribuie»
trafficServRept 0.7+ noficeTime: noiceTime [1..%]
+ fextContent textContent [0..1]
1 | | |
«FeatureTypes «FeatureTypes» «FeatureTypes» «FeatureTypes
MarineProtectedArea RestrictedAreaNavigational RestrictedAreaRegulatory VesselTraffic ServiceArea
aSimpleAttributes «SimpleAfiribute» «SimpleAttribute» «SimpleAttribute»

+

+

categoryOfMarineProtectedArea:
categoryOfMarineProtectedArea
categoryOfRestrictedArea:
categoryOfRestrictedArea [0..7]
jurisdiction: jurisdiction
restriction: restriction [0..%]
status: status [0..7]

+ categoryOfRestrictedArea:
categoryOfRestrictedArea [0..7%]
+ resfriction: restriction [1..7]
+ status: status [0..*]
«SpatialAttribute »
+ geometry: GM_OrientableSurface [0..7]

-+

e

+

+

categoryOfRestrictedArea:
categoryOfRestrictedArea [0..%]
restriction: restriction [0..*]
status: status [0..%]

«SpatialAttribute s
geometry: GM_OrientableSurface [0..%]

+

-+

categoryOfVesselTrafficService:
categoryOfVesselTrafficService

zSpatialAttribute=
geometry: GM_OrientableSurface [0..7]




S-421

Route Plan

- e
- SHORE CENTER
Cross Check

Route confirmed

VESSEL
“E Route issues
Alternative route
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S-421vice Navigation

Ice navigation example
w

.

Convoy point

(ORTA
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S- 421 Under Keel Clearance Management

Not to be used for navigation

_—

........
ooooo

~§
'.
-~
-
~
-~..
-
-

Booby ISIANEAIS ----------
(Base Ste

NextG Connection to H | ' Albany Rock AIS
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Harmonisering av data

(IMO/1SO/WCO/UNECE)

SINTEF



Harmonisering av data

(IMO/1SO/WCO/UNECE)

28005

Sikkerhet
pa sjgen

 |HO S-100 rammeverk og standarder
Overlapp i dataene * IMO FAL compendium dataset

* |ALA port call meldinger

* |SO 28005 on Electronic Port Clearance

WCO * WCO, EDIFACT meldinger

24 SINTEF



IMO FAL Convention and Compendium

WA INTERNATIONAL E
e MARITIME

I oANRATION I = ORGANIZATION

PUBLISHING

({(\
Sy

“
R

4 ALBERT EMBANKMENT
LONDON SE1 7SR
Telephone: +44 (0)20 7735 7611 Fax: +44 (0)20 7587 3210

FAL Convention

CONVENTION ON FACILITATION OF INTERNATIONAL
MARITIME TRAFFIC, 1965, AS AMENDED

FAL.5/Circ.40

A Ll DNA4D

2017 EDITION

IMO CREW'S EFFECTS DECLARATION (PAXLST — Annotated)
BGM: C002-1001=744

1 Page No.
Revis 1.1 Name of ship SG2-TDT: 8051=20, C222:
5 8212
all pa 1.2 IMO number SG2-TDT: C222: 8213
1.3 Call sign SG1 NAD: 3035=CA, CTA:
3 3139=CA, COM: C076: 3148, 3155=AW
with ¢ 1.4 Voyage number ~ SG2-TDT: 8028
ggﬁ;’i 2. Flag State of ship
SG2/TDT: C222: 8453
3. | 4. Family name, given 5. Rank or 6. Effects ineligible for 7. Signature

rating relief from customs duties
and taxes or subject to
prohibitions or restrictions*

No. | names

FAL Convention SGA.NAD:  30352FM: | SG4-ATT: SG6-GID: 1496: C213: 6411 (UNECE/
e e C058: 3124 | 2017=5, 7224, 7065, 7064, 7223=57, | Rec20 to be
ey C956: 9018 | FTX: 4451=AAA, C108: used)

2017 EDITION

3207(Nationality)

4440, QTY: C186:
6063=118, 6060, 6411

1al Maritime Traffic




FAL Convention and Annex &
Other IMO Data Reporting

General Declaration — Arrival
Name of ship

Name of master

General Declaration —
Departure

Name of ship

Name of master

Cargo Declaration

Name of master

Other FAL Standard
Declaration

Waste Declaration

Gross tonnage

Other Electronic Messages

Contracting Governments

Additional requirements

FAL Compendium

International Standards

IMO Reference Data
Model

Ship name

Master name

Ship gross tonnage

ISO 28005
ShipIDType.ShipName

CrewDutyType.Code=Ma
CrewMemberDataType.
PersonOnBoardType.
NameType.GivenName
...MiddleName
...FamilyName

GrossTonnageType

UNECE UN/CEFACT Core
.| Library

TransportMeansName. T

y| Master. Name. Text

TransportMeansName. GrossAleight

Measure

* ETA:

Ankommer havneomradet => Antwerpen: 6
timer for til kommer til kai

Tilgjengelig for tollere til 8 gd om bord
Planlagt ETA fra skipet,

Time slot fra havna

Additional data elements

Authentication

WCO Data Model

WCO ID TOO0O05 Identification
transport crossing the border

WCO ID 429 Person on Board
WCO ID 421 Person on Board
WCO ID 422 Person on Board

WCO ID Border Transport Me

Tonnage

* Venstre: Ulike rapporteringskrav

* Midten: IMO Referansemodell som en
felles, hgyniva modell som dekker
rapporteringskrav i FAL konvensjonen

* Heyre: Mapping til tre ulike internasjonale
standarder brukt i Single Window
implementasjoner




Konklusjon 1 —
Semantisk interoperabilitet mellom domener

Elektroniske Skipsrapporteri
sjgkart (ENC) ng (FAL,
og SOLAS, Bulk
statiske/dynami loading/un-

ske overlays loading,
\Waste...)

Bro-systemer, Posisjonen til skipet:
Datanettverk . ENC: Posisjonen er en egenskap til et

om bord waypoint eller et skip.
. Rapportering: En ca posisjon til skipet er

tilstrekkelig ( enkelt objekt)
. Ombordsystemer: Mange posisjoner om

rd, man :
bord, mange sensorer @ SINTEF

27



Konklusjon 2 —
Semantisk interoperabilitet 2>
Standardisering

Ny IMO Referansemodel og datasett med rapporteringskrav
FAL form 1-7 (havneanlgp, skipet, crew, passasjerer, cargo) ,
waste, security

* Utvidelser til helseinformasjon og havnelogistikk, JIT

 Oppdatering av ISO standard 28005 om Electronic Port
Clearance
* Nye krav
* Mapping fra IMO referansemodellen.

IMO =52

FAL Convention

INTERNATIONAL
STANDARD

Security management systems f
supply chain — Electronic port ¢

. (EPC)—

Part 2:
Core data elements

Systémes de management de la sécurité pour fa chafne.
d'approvisionnement — Opéralions portuaires assisiées
élscironiques —

Partie 2: Eléments de données principaux

FAL Convention

CONVENTION ON FACILITATION OF INTERNATIONAL

MARITIME TRAFFIC, 1965, AS AMENDED
2017 EDITION




SINTEF

Teknologi for et bedre samfunn



