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DIGITIZATION OF MARITIME NAVIGATION

The S-100 standard as a response to the challenges of
e-navigation
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e-navigation : a major concept for IMO
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Maritime traffic facing multiple challenges
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e-Navigation
IMO definition

E-navigation IS defined as “the harmonized collection,
integration, exchange, presentation and analysis of marine information
onboard 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”.

SIMIART Mvieanon rroect 0 @
- \ _ S : Y




EX
REPUBLIQUE SH M

FRANCAISE
Liberté

Zgdité
Fraternité

e-Navigation to be derived as « Maritime Services »

Synergy between IHO international organization (IMO, IALA, WMO...) to:

* Promote harmonized sharing of digital information between ships and between shore and ships
* Increase safety and efficiency of navigation

* Protect the Environment

= 16 interoperable « Maritimes Services » will be based on the S-100 standard

1- VTS Information 9- Telemedical assistance

2- Navigational assistance 10- Maritime assistance

3- Traffic organisation 11- Nautical chart

4- Port support 12- Nautical publications

5- Maritime safety information 13- Ice navigation

6- Pilotage 14- Meteorological information

7- Tug 15- Real-time hydrographic & environmental information

8- Vessel shore reporting 16- Search & rescue
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International
Hydrographic
Organization

What is S-100 ?
$-100 - The universal model for hydrographic data

A framework for the development of the next generation of ENCs and digital products and
services for safety of navigation and beyond for the hydrographic, maritime and GIS communities.
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Priority: products for the « route monitoring mode »

S-101 - ENC
S-102 - Bathymetric surface
S-104 - Tidal informations

S-111 - Surface currents

S-124 - Navigational warnings

Catalogues of
$-128 | yautical Products

S-129 - Under keel clearance

management

S-128 - Catalogue of nautical

products

S-98 — Interoperability spec
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Add-ons for the « route planning mode »

S-100 worLp g

i
Level Data Transfer

S-104 | Water Level Information
for Surface Navigation S.401 | Electronic Navigational

| Chare(EnC)

S-122 — Marine protected areas

Weather Overlay
ucomm)

5-412

S$-123 — Marine radio services I

S-125 — Marine aids to navigation '

S-126 - Physical environment

$127 — Marine traffic management

Under Keel Clearance
Management (UKCM)

S-131 — Marine harbour infrastructure
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$-100 within a normative ecosystem to fulfill interoperability requirements

$-411 Sea Ice Information

§-412 Weather Overlay

$-413 Weather and Wave Conditions
$-414 Weather and Wave Observations
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Source OHI — Roadmap for the S-100 Implementation Decade (https.//iho.int/en/s-100-implementation-strategy)
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$-201 Aids to Navigation Information
$-210 Inter-VTS Exchange Format

S-211 Port Call Message Format

S-212 VTS Digital Service

$-230 Application Specific Messages

$-240 DGNSS Station Almanac

$-245 eloran ASF Data

$-246 eLoran Station Almanac

$-247 Differential eLoran Reference Station

Almanac
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ECDIS Test \

International
Electrotechnical Standards /
S . Commission /
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An coordinated schedule for deployment of S-100 and compatible ECDIS

$-101, S-1xx products spec.
for route monitoring and S-
98 (interop.) to be
approved by mid-2024

ECDIS S-100 compatible to
become the standard by
mid-2025

2021 » 2022 §> 2023 ) 2024 2025
Proposal
to amend
| ECDIS PS
I HSSC draft team to support NCSR and TC80/MT5S I
|
Adoption
NCSRS NCSR10 o riiiand
Proposal to Review & Amendment ECDIS PS
adopt ECDISPS  ECDIS PS e pot
I iy mendsto  amends on incorporate Submission .S
h biannual WP biannua | WP Sp0Ghased praduls of revised .Ruy: 4
ECDIS PS A
I ECDIS PS
[ mscroa | mscaos | | | mscaos | MsC107 in force
____________________ - e mm O Em Em Em o e e mm e e e R mm Em mm Em Em
I TC8O/MTS I
Revision of IEC 61174 ECDIS Test Standard
Ny internaticnal C
IEC Electratechnical
. Commission
July 2024
Revised ECDIS
Test Standards available
%
) 2021 )} 2022 > 2023 >l) 2024 2025
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$-100 will transform the offer of HOs, impacting the navigation systems

Chart (ENC)

y

= —_—

S-104 s-m

Water Level
Information
Tor Surface
Navigation

Surface

g4

s-122

S-125 S-126

Physical Traffic
Erwvironment o

Navigational
Services

Currents

s127

Management

Sub-surface
Navigat

s-12

Dynamic Water

Navigational

jarnings

s-129

Under
Keel Clearance
ermen:

Manage
(UKCM)




EX . \
REPUBLIQUE SH M

FRANCAISE
Liberté

Zgdité
Fraternité

Contributions of S-100 products and services

5 e R -
g
s Loading
Safgty Qf optimization
navigation . - « Under keel
: % clearance
management »
: I
Autonomous
Route navigation
optimization S-100 =

« machine
readable »

«Just in time »
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Examples of ongoing projects
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Today : text information, radio transmission onboard...

NAVTEX RECEIVER

Golfe de Fos

3 surtter.
DUAL CHANMEL. SAVIEX

NY-700 Baie de Marseille J.‘
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e MARSEILLE - PORTEE DE FEU REDUITE e

1. PORTEE DU FEU DE LA DIGUE DU LARGE DU PORT DE MARSEILLE SIGNALEE
REDUITE.

POSITION: 43-20.869N 005-19.059E

NUMERO LIVRE DES FEUX: 30290 E.0634

2. ANNULER CE MESSAGE LE 131159UTC JUI 22

> French project : national PING plateform - S-124

23/06/2022 15
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Plateforme de I'Information Nautique Geographlque PING

collaborative production and broadcast of navigational warnings (S-124) C
av 0)

D O 4 ) ©

©® Réglementation .
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PING Home | Awumav-notice Area: Select area Vv
N n inter rl

Homo > Avumav-notioe avigation interdite pour les

3 véhicules nautiques & moteur
Map | Table (jet ski)

Avurnav Notice Other filters
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and 1 more - \
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Directory of public information

Web portal App available in 2023

23/06/2022 16
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Plateforme de I'Information Nautique Géographique - PING
Marine regulated areas design, display and delivery

Design/management of
geolocalized
regulations by the local
authorities

Broadcast as new
nautical information

& s

PREFECTURE MARITIME DE L'ATLANTIQUE

Brest, le 10 juin 2014

les nautiques & moteur dans I'archipel de Moléne au sein

Le préfet maritine de I Atlantique:

Uk

VU Larticle R610-5 d code pén

VUl désret o §4-810 dn 30 aoit 1984 modifié relatif 4 In sauvegarde de Ia vie hum

7 ]
P Sagy £t
Basse Pérennés| {
f @J I3
/(2 ﬁ‘
Y S

Yo = AT

A\ Les zones tracées dans PING n'ont qu'une valeur indicative. Les délimitations officielles sont celles données dans |'arrété

Status Fublié

Début de validité 27/06/12 14:07

Catégories ® Chenaux de navigation

Références * 072 - 27/06/2012 (PREMAR Atlantique — FR}

* 114 -31/08/2012 (PREMAR Atlantique - FR}

Description Réglementant la navigation et les activités nautiques dans les eaux maritimes baignant les plages de la commune de
Fouesnant et dans I'archipel des Glénans (Finistére).
Liens ® hups:/ /www.premar-atlantique.gouv.fr/uploads/atlantique /arretes /137275423 5-index-2012-072.pdf

23/06/2022
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« S-100 across the Channel » project

Data production:
« S$-101 (ENC),

« S-102 (HD Bathymetric surface),
« S$-104 (tidal heights),

«  S-111 (surface currents),

« S$-124 (navigational warnings)

Office o

Distribution by RENCs, respecting cybersecurity
standards

Sea trials with 4 ECDIS manufacturers in Q4-2023
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International projects

Canada: optimization of navigation thanks to
S-100 products - https://www.dfo

fra.html

-100-

mpo.gc.ca/videos/s

Ou https://www.youtube.com/watch ?v=j0WIL8hGOBE

|28 20 Fa
"

South Korea: S-100 Sea Trial

(KHOA)

=Z8FhC20 |

https://www.youtube.com/watch?v

Uaxu

Norway: High resolution bathymetry - The S-102 project:

https://s102.no/

Demonstrator

“project
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Autonomous navigation
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Autonomous Shipping

Already a reality... , ,
- y y MV Yara Birkeland, first autonomous
B e and 100% electric container ship

SeaOwl : 15t navigation license for a remotely operated ship in France

Sea Proven : Bioacoustic monitoring of cetaceans in the e
Mediterranean Sea Trials of AUVs and USVs

26/09/2022
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Autonomous Shipping

...but still a lot of problems and questions to address

Challenges for HOs and new nautical products:
« How to make the nautical publications « machine
readable » ?

» ENC reading philosophy
» Use of textual nautical informations (besides ENC)

» What uncertainty is attached to each data?

* How to ensure the safety of the ship but also of the
other vessels and of the overall environment ?

» How to integrate new information and for which impact on

the plannified route?
» How to manage a GNSS positionning failure/loss?
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MERCI !




