Workshop on Maritime Intelligent Transport Systems
Los Angeles, California, U.S.A September 2152022
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How technology is changing our lives:
The Fourth Industrial revolution

Mechanization, Mass production,

. . water power, steam  assembly line, Conr:putetr.and Cybserfhysical
Lineal Growth vs Exponential growth e . O Wi m
. Image by Christoph Roser. "Christoph Roser at AllAboutLean.com.”- Own work, CC BY-SA
Y 4.0, https://commons.wikimedia.org/w/index.php?curid=47640595
€ Can t use the past 1o predil e Tuture

Change is accelerating
Faster changes in the next 50 years than in the past few hundred
a new “Seaconomics” era

GDP and cargo volumes are decoupled
Biotech, Cybertech, Robotics and Al - interconnectivity and interdepe

Smartphones, Web, the Internet of Things and ancillaries are
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Change creates new opportunities - new technologi
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A Digital Vision = powered by Data (in time




Key IT technological factors

~Big Data
» Volume, Velocity and Variety

- Internet of Things (loT

- Artificial Intellige
- Deep Learni




The shipping industry:
Maritime Autonomous Surface Ships (MASS) /1

Fast developments
around the world




Smart Ports

More Automation!

Maasvlakte2 terminal in the
Port of Rotterdam

Unmanned electric
Automated Guided
Vehicles (AGVs)

80% of automated cranes

The rest remotely operated
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Digital Twin
... as of Industrial Revolution 4.0

Parameter |Value

Obiject Glass

Dimensions T0Oecm x5 ecmx 5 cm
150 gr

Description 50% full

12 oC




Digital Twin
... as of Industrial Revolution 4.0

Parameter | Value
Object Glass
Dimensions I0Ocm x5 cm x 5 ¢cm
150 gr
Description 50% fill
12-¢




Digital Twin
... and its four dimensions
Dimensions & Location
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The IMO World of

e-Navigation
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Sea Traffic Management (STM)

And e-Navigation

- STM Concept:
- Standardization of real-time information exchange between ships, port and shipping companies
- Improvements in quality and predictability of arrival information in port systems and navigation systems

- Just in time operations based on better predictability and information sharing in and between ports and
ships.

- Improvements in situational awareness — safety of navigation (weather, collision avoidance and route
deviation)

— Port Synchronization
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PortCDM — Collaborative Decision Making

And the International PortCDM Council

- Concept to implement processes, procedures and technical infrastructures at port calls for
safe and secure communications in real-time

- Synchronize approaches
- Fast turn-around times
- Standards development — IALA S-2xx

40 Participants 35 Observers
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Press Release,
9 October 2019

Coutasorarive Decision Maxing

COUNCIL

S-211 for Port Call messaging recently
Adoption of S-211 standard for Port Call Message
endorsed by IALA S

IALA

IALA S-211
Product Specification

1.1.0 - July 2019
1ALA Port Call Message Prodic! Specicason

After the adoption of the S-211 Standard by the International PortCDM Council
(IPCDMC) and the endorsement by IALA, this standard for Port Call Messages has
been fully registered in the IHO Registry, which is the foundation of the Common

Ado p-te d by PortCDM Maritime Data Structure (CMDS) of the IMO e-Navigation initiative.

| | h During the last years, different projects have worked to develop and validate concepts,
1 1 1 services and solutions to improve safety and efficiency of maritime transport. One result
Fu y re g ISte red In t € | H O Reg ISt ry was the development of the “Sea Traffic Management” (STM) concept and its “Port
. . . . Collaborative Decision Making” (PortCDM) enabler in the MONALISA and STM validation
Pa rt Of t h e |AI_A VTS d omain wit h Nt h e C M DS G | Reg ISt ry projects. Within STM, a Port Call Message Format has been developed to enable the
coordination of stakeholder activities associated with port calls by providing a standard
format to share the necessary information, particular time stamps, associated to

E Nna b | | N g S h | pS an d pO rtS Of th e WO rl d to eXCh an g e po rt movements and operations during port call operations.
ca | | d ata | n a Sta n d a rd |Ze Way In order to ensure sustainability and interoperability with the IMO initiative “e-Navigation”,

the International PortCDM Council (IPCDMC), initiated in the STM Validation project, has
supported the idea to migrate the Port Call Message Format into a Common Maritime Data
Structure (CMDS) format and as such integrate it in the CMDS Gl Registry currently
managed by the International Hydrographic Office (IHO). IALA has assigned S-211 within
the IALA VTS domain as the identifier for this standard.

S-211 has been validated, been accepted and is now fully registered in the IHO GI
Registry. It is part of the IALA VTS domain within the CMDS Gl Registry. The standard can
be accessed through the IHO Gl Registry or through the IPCDMC homepage at
www.ipcdmc.org.

This standard enables both the merchandise fleet, as well as other types of ships, and the
ports of the world to exchange port call data in a standardized manner to enable enhanced
coordination and synchronization of port visits bringing a lot of value to involved parties
and its clients.

For more information, contact:
Michael Bergmann, Secretary IPCDMC, +49 6186 912727, secretary@ipcdmc.org
Trond Andersen, Chair IPCDMC, +47 932 23 123, chairicdmcog
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IALA S-211 Standard

- Afeature-based (vector) product with information relating to a port call by a ship:

- Ship — Port
- Ship — Ship
- VTS

- Others

- Coordination through three process steps:

Process Port Call

Process 5 . \ \ Post-
Pr.e \ Arrival ) \ Port Visit \ Departure
Steps Arrival / / Departure

Sub Vessel Port Port P Port Vessel
Process Movement Arrival Maneuvering & o Departure Movement

Events : | £ oot f Port Call Process
From the S-211 standard

- And contextual process steps: pre-arrival and post-departure
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S-211 Generic state and coordination chart

IHO S-1xx Precise
Navigation Information
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The “Single Window” concept

It can be understood as the point of contact for communication in relation to ship-to-shore and shore-to-
ship. IMO resolution A.950(23) "Maritime Assistance Service" (MAS) adopted on December 5th 2003.

- "Single Window" can also mean a service or institution on land that collects all information related to safety
of navigation before sending them to ships, as defined in IMO documents on e-Navigation.

- The EU Directive 2010/65/EU on reporting formalities of ships arriving or departing the port of Member
States, the vessel shall transmit reports mentioned in the IMO conventions and codes, the EU and
national legislations, only once through the "national single window".
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Water Level Information
S-104 for Surface Navigation

¥

Qceanogra ic Agency (KHOA)
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The S-100 Universal Hydrographic Data Model

Replacement of S-57 Transfer Standard for Digital Hydrographic Data
First edition of S-100 - January 2010

An effort to join mainstream GIS

Broad geospatial framework structure

In line with ISO 19100 series of geographic standards

In support of many product specs

Content and carrier are independent

Flexible Product Feature Catalogues

S-100 Geospatial Information Registry



http://119.198.137.98/beta/

S-100 Specification a guidebook

ENCs

Nautical Pubs
Surface Currents
Bathymetry

- S-100 is a framework for increased standardization,
but is not an easy read...

- Difficult to decipher
- Over 700 pages

Ice
Weather forecast

leteorological

'''''''''' E-Navigation - 15 parts and counting
- Edition 4.0.0 from December 2018
AIS e
7y - New edition 5.0.0 approved by HSSC on May 2022
AtoNs - 5.0.0 published in summer 2022
PortCDM

Route exchange spec.



8-97 IHO Guidelines for Creating S-100 Product Specifications

- Edition 1.1.0 June 2020

- Intended for developers and maintainers of Product Specifications under the S-100
framework

- Cookbook for anyone planning to develop or extend an S-100 Product Spec.

- Three main parts:
- Part A: in-depth description of the various components of a Product Spec.
- Part B: description of typical steps in creating a Product Spec.
- Part C: Data Quality measures for S-100 Product Specs.



S-100 Specification series

IHO (S-101 to S-199)
S-101 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 (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 Marine Navigational Services
S-126 Marine Physical Environment
S-127 Marine Traffic Management
S-128 Catalogue of Nautical Products

S-129 Under Keel Clearance Management
(UKCM)

IALA (S-201 to S-299)

S-201 Aids to Navigation
Information

S-210 Inter-VTS Exchange Format
S-211 Port Call Message Format
S-212 Port Call Message Format

S-230 Application Specific
Messages

S-240 DGNSS Station Almanac
S-245 elLoran ASF Data
S-246 eloran Station Almanac

S-247 Differential eLoran
Reference Station Almanac

Inland ENC HG (S-401 to
S-402)

S-401 IEHG Inland ENC

S-402 IEHG Bathymetric
Inland ENC

WMO/IOC JCOMM
(S-411 to S-412)

S-411 JCOMM Ice
Information

S-412 JCOMM
Weather Overlay

S-413 Weather and
Wave Conditions

S-414 Weather and
Wave Observations

IEC-TC80
(S-421to S-
430)

S-421 Route
Plan

GMWG (S-
501 to S-
525)




IHO - IALA Joint Workshop on S-100 & S-200

Coordination and close collaboration

https://levents.iala-aism.org/s-100-200/

- Essential to achieve globally harmonized solutions for S-100/200 development and portrayal

- It was agreed upon that S-201 should be the update source for AtoN data for use by
hydrographic authorities.

- It was agreed that S-125 would be a suitable replacement for the List of Lights and Fog
Signals and act as a bridging mechanism.
- It should be updated at a frequency necessary to support navigational safety.

- Integration of S-125 into ECDIS is a medium-term outcome but it will need immediate action
in order to meet that goal.

- IMO approved communication requirements (GMDSS) cannot efficiently communicate S-100
based data to mariners.

« There is a need for a range of marketing communication, covering the necessity to adopt S-
100 digital services, in a way that reaches a wider audience, especially policy makers to
emphasize the benefits.


https://events.iala-aism.org/s-100-200/

IHO - IALA Joint Workshop on S-100 & S-200

Coordination and close collaboration

https://levents.iala-aism.org/s-100-200/

Actions:

- The IALA Secretariat should consider submitting an input paper to the S-100 working group
before the December 2022 meeting recommending that an impact assessment should be
made, on whether the S-100 Version 5.0.0 release requires an update of S-97.

- |ALA should consider updating Guideline G1106 on S-2xx management to include version
control and update procedures etc.

» |ALA should consider requesting the S100P include S-2xx suite of data product specifications
as part of their test-bed.

- |ALA considers developing a roadmap covering S-2xx suite and also considers the possibilities
of non-ECDIS related S-100 products.


https://events.iala-aism.org/s-100-200/

A Geospatial Infrastructure
Integrating distributed services

Connecting e-Nav initiatives
with Hydrospatial data

Enapling this data to many
USErs (MKP S|

nd temporal piliars

S=-100/S-200 products series
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Precise Navigation

An example: Air Gap under a bridge
(basic but useful and efficient)
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NOAA PORTS: Physical Oceanographic Real-Time System

NOAA CO-OPS PORTS @
Physical Oceanographic Real-Time System®

Have you ever wondered how that new pair of tennis shoes arrived at your door? Or how
those bananas got to your grocery store? Maybe you just bought a brand new car. How

did it get here?

The U.S. marine transportation system consists of more than 25,000 miles of navigable
waters and is the backbone for the movement of goods, services, and people throughout
the nation and abroad. Huge cargo ships transport goods through different ports across
the country, but how do ship operators know if they can fit under bridges or through
narrow channels safely? These ships use real time information provided by NOAA's
Physical Oceanographic Real-Time System® ( PORTS®) to make it happen! Find out
more about how water level and other oceanographic data are critical for maritime

commerce, economic efficiency, and coastal resource protection below.

Lt N Lol [4R

COSCO DEVELORMENT
HONG KONG

THE

https://arcg.is/1v14Dn science
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NOAA CO-OPS PORTS

Air gap under a bridge (same [E—

principle applied to UKC) ‘ . ((fd’[[( T[]

PORTS®: 8762002 Huey Long Bridge Air Gap

Summary Air Gap 3 Days Air Gap

Air Gap at Huey P. Long Bridge Air Gap Air Gap at Crescent City Air Gap

146.5 1 Valid Time: 1500 (CDT) 10/14/2019 Valid Time: 1500 (CDT) 10/14/2019
Air Gap: 145.5 ft. Air Gap: 160.9 ft.

AIR GAP AT HUEY P. LONG BRIDGE

i
o
=

n

WEST EAST

1459 ft. (44.2 m.)
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| ATON mounted acoustic doppler
current profiler (ADCP)

Feet Above Water Surface
Feet Above Water Surface

160

1445
-18 -16 -14 -12 -10 -8 -6 -4 -2 0 -18 -16 -14 -12 -10 -8 -6 -4 -2 0

Hours Hours

AIR GAP AT CRESCENT CITY

WINANRARZR

@ EDGE OF NAVIGATION CHANNEL @ CENTER OF CHANNEL




A|r Gap under the brldge




What is missing here?

The S-100 Process

|
e

\TON mounted acoustic doppler

A
current profiler (ADCP)
bottom mounted ADCP

Plug & Play

Product Specification o
é&desri
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How Esri is supporting S-100

ArcGIS Maritime

Desktop Server

System of Record System of Engagement

Paper Nautical &=
Charts

Electronic
Navigational
Charts
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Once produced, how to make them available to the user?
Implementation Patterns: Thinking outside the box

Hybrid Registered/Referenced Hosted
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Croatian Marine Spatial Data Portal - GeoAdriatic provides search and view
' services for marine spatial data, and esservices from the scope of the
Hydrographic Institute of the Republic of Croatia (HHI)
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Local Magnetic Anamaly
see Note)
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...and the future is here
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