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{ Executive Summary )

Recently, ships have evolved beyond e-navigation and e-navigation.
E-navigation is expected to be introduced in earnest from 2020, and the
International Maritime Organization has begun work on reviewing regulations on
autonomous operation of ships from May.

Autonomous vessels will be introduced from remote controlled offshore
vessels and are expected to be introduced through commercialization stages 4
to 6 over the next 20 years. When autonomous navigation is applied to general
merchant vessels, it is possible to reduce costs such as fuel costs due to
fundamental changes in hull structure as well as reduction of crew labor costs.
In addition, safety is expected to be greatly improved due to minimization of
human error and reduction of piracy attacks, which account for most of
marine accidents. Key technologies of autonomous ships include autonomous

navigation control, connectivity, remote maintenance, and digital twinning.

Currently, autonomous vessels are being developed by EU nations such as
Norway and Finland. Recently, Japan and China are also actively investing in
technology. Three major domestic shipbuilders have developed smart ship
technology from the 2010s and are mounting it on real ships. However, due to
the long-term recession in the shipbuilding industry, small- and mid-sized
shipyards are undergoing restructuring and the large three companies are also
facing massive deficits, making it difficult for them to invest in autonomous

vessels.

In addition, shipbuilding equipment companies such as Rolls-Royce and
Kongsberg are strengthening cooperation with other industrial companies in
order to commercialize autonomous vessels and take the initiative. However,
many parts of shipbuilding related software depend on foreign products, and
lack of competent SW specialized companies.
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In order to secure the competitiveness of shipbuilding and shipping industry
in the future, it is necessary to push ahead with large-scale autonomous
vessel-related tasks that can mobilize smart vessels and e- It is necessary to
build a platform that systematically collects ship-related data like ShipDC in

Japan and can utilize by all subjects.

It should develop and distribute the SW used in shipbuilding as a commercial
package to foster small and mid-sized shipyards and SW companies to establish
the basis for leading the era of self-operated vessels. In addition, in order to
promote innovation using SW technology such as artificial intelligence, 10T, the
government should build an infrastructure that enables SW companies to test
developed products using real ships or digital twin technologies.
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DETAILED (3D)
MAPS OF THE

Situational Awareness (SA) ENVIRONMENT
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SHORT RANGE
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SENSOR DATA LOCALIZATION REACTIVE
PROCESSING S AND POSE SEED .\ 50y

: ESTIMATION AVOIDANCE
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e.g. Google INERTIAL
SENSORS

Proposed marine pipeline in AAWA

Situational Awareness (SA)

+ long range
ship radar

CAMERAS +
SHORT RANGE v
RADARS VEHICLE NAVIGATION AND

- . SENSOR DATA LOCALIZATION _ REACTIVE
Initial testing done (ARl — SEFTHICI I S

I ESTIMATION AVOIDANCE

GPS,
Will also be investigated INERTIAL +weather

SENSORS

A= AAWA(2016), Remote and Autonomous Ship - The next steps
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ship
Ship-to-
e dala shore
Monitoring = comms
= Gnn\m\ datad e Tl
— -_ Remote shore
£ control centre
Sensor fusion and
Machinery: connectivity
sensors+actuators management
Collision detection
and situational
awareness: Radars,
LiDARs, optical
cameras, temperature,
waves efc. In-ship
a qusun comms
Safety systems, 3
GMDSS £ 34
equipment:

AFE: M. Hoyhtyall (2017), Connectivity for Autonomous Ships
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A digital twin is a virtual DIGITAL TWIN

representation of an asset,
used from early design through

building and operation, main- —~3
tained and easily accessible L
throughoutits lifecycle.

Analytical Information 3D visualization

Time-domain Sensor and Software- Virtualized
models for models for models of models of process data driven control communication
structures and systems and components components from the real algorithms networks
hydrodynamics components and structures and systems vessel

XFZ: DNV-GL(2017), Digital Twins at Work in Maritime and Energy
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