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SUMMARY

The purpose of this study is to explore ways to foster industry - specific SW firms
through convergence of SW and other industries. Since SW convergence is widely
practiced in the entire industry, this study focused on shipbuilding and maritime industries
to draw up plans to foster more in-depth and concrete development plans.

Recently, ships have evolved into e-navigation and autonomous navigation beyond smart.
E-navigation will be introduced in earnest from 2020, and the International Maritime
Organization has begun work on reviewing regulations on autonomous operation of ships
from May 2018.

The 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. If the autonomous navigation function is applied to general merchant vessels, it will
be possible to reduce costs such as fuel costs due to fundamental changes in hull
structure in addition to the reduction of labor costs. In addition, safety is expected to be
greatly improved due to minimization of human error, which accounts for most of marine
casualties, and reduction of piracy attacks. Key technologies of autonomous ships include
autonomous navigation control, connectivity, remote maintenance, and digital twin.

Currently, autonomous vessels are being developed by EU countries such as Norway and
Finland, and recently, Japan and China are actively investing in technology. Three major
domestic shipbuilding companies have developed smart ship technologies from the 2010s
and are mounting them on actual 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 and lacking investment potential for
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 secure initiatives. However, many parts of shipbuilding related



software depend on foreign products, and lack of competent SW companies.

The SW installed on the ship is very important because of stability and trust of the
customer. Therefore, SW company such as CT Systems, Mclaren, Honeywell, JRC, Furuno,
Norcontrol, . For that reason, Korean shipbuilding software companies are hardly able to
enter the market, and most of them are concentrated in the SW field used by shipyards.

Shipbuilding SW is also in the field of design / simulation, which requires technical
expertise, has been dominated by foreign SW for a long time, and Time Tack and Midas
IT are attempting to enter into their own developed products, but this is not easy. In
addition, large shipyards have their own SW development personnel and capabilities, and
they already have the world’s best shipbuilding system, making it unnecessary to introduce
new systems.

Due to such a narrow domestic market environment, most of the shipbuilding-related SW
companies have sales of less than 5 billion KRW, and their technology development
capabilities are lower than those of advanced companies. As a result, it has been forced
to grow depending on outsourcing development in a specific shipyard. This exclusivity
makes it difficult to develop independent products and other markets such as overseas,
thus making the vicious cycle repeated.

In order to understand the current state of digital conversion in the shipping industry, we
divided into four areas of Planning, Operations, Commercial, and Support Functions. The
comparison of the technical development status of global shipping companies with the
technical development status of domestic shipping companies by 4 areas shows that the
operation area is the least. Especially, although data platform and autonomous navigation
related fields are core fields, there is no information about technology development or
pilot operation in Korea yet. In the commercial sector, Samsung SDS and Hyundai Merchant
Marine are still sluggish in operation, unlike ICT / SW technology adoption movements,
such as the development of a block-chain consortium with a major consortium.

Domestic shipping sector The SW ecosystem is centered on Hyundai Mubex (Hyundai
Merchant Marine) and CyberLogitech (Hanjin Shipping), which are subsidiaries of large
shipping companies. There are strong SW companies such as Total SOFT BANK, which is
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the largest global market share in the area of cargo loading support system and eMainTec
which provides marine facility management solutions. Most of them are business partners
of two large shipping subsidiaries . These companies are difficult to manage due to the
long-term stagnation of the domestic shipping market. In order to cope with the digital
conversion, it is impossible to secure technological capability through R & D and to
develop overseas markets.

In addition, because of the conservative nature of the shipping industry, which
emphasizes quality and safety, it is difficult to open up the domestic and overseas markets
because once the relationship is established and trust builds up, it does not easily change
partner companies. Korean maritime SW companies are not able to test a new product at
present. In order to test ship SW, ships are needed, but very expensive vessels can not be
purchased for testing.

In order to foster SW companies specialized in shipbuilding and maritime industries,
large-scale autonomous ship-related projects should be launched as soon as possible to
unite the capabilities of the two industries. If shipbuilding industry develops smart vessels
until now, if combined accumulated technology and practical experience of shipping
industry is late, it is possible to catch up with competitors.

And the source of future innovation is data with SW. In the middle of the sea, a
communication that can send and receive data to and from the ship, which was like a
remote island, was connected to create an environment where data can be collected and
stored in one place. The accumulated data is the basis for all stakeholders such as
shipyards, shipping companies, equipment suppliers, classification companies, and SW
companies to innovate. Like ShipDC in Japan, Korea needs to systematically collect ship
related data and build a platform that all related parties can utilize.

The structural problem of SW related to shipbuilding and marine industry is that large
companies and SW specialized firms form subordinate subcontracting relationships. In
addition, small and mid-sized shipbuilding and shipping companies are not able to invest in
SWs, and because of their conservative industry characteristics, it is difficult for SW
companies to find alternatives. Therefore, the government should open the way for SW

— xii —



companies by developing and supplying package SW for small and medium shipyards and
shipping companies.

In order to commercialize new technology solutions such as artificial intelligence, IoT, and
cloud on a ship, strict testing and verification processes are required. But because the ship
itself is expensive, it is not a situation that SW companies can buy for testing. Therefore,
the government should build an infrastructure that allows SW companies to test developed
products using real ships or digital twin technologies. In particular, digital twin is expected
to facilitate the entry of technological shipbuilding and shipping related companies by
allowing various tests on behalf of expensive vessels, and at the same time, by utilizing
the low cost of many companies and researchers.
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Autonomous car example DETAILED (3D)
MAPS OF THE
ENVIRONMENT

Situational Awareness (SA)

CAMERAS + E
SHORT RANGE
o VEHICLE NAVIGATION AND

RADARS
SENSOR DATA LOCALIZATION REACTIVE
PROCESSING > AND POSE i COLLISION
ESTIMATION AVOIDANCE

LIDAR 7
(+ CAMERAS,
RADARS) pat

INERTIAL
SENSORS

Proposed marine pipeline in AAWA

Situational Awareness (SA)

CAMERAS + + long range
SHORT RANGE YT RELE S v
% VEHICLE NAVIGATION AND

RADARS
LOCALIZATION REACTIVE
i

—— - J SENSOR DATA
Initial testing done PROCESSING ﬂ AND POSE COLLISION

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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5) The Navy Unmanned Surface Vehicle Master Plan
6) Anti-Submarine Warfare Continuous Trail
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DIGITAL TWIN

A digital twin is a virtual
representation of an asset,
used from early design through

building and operation, main- —~3
tained and easily accessible é% L
TTre]
)
|

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

AtZ: DNV-GL(2017), Digital Twins at Work in Maritime and Energy
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Advanced Analysis(zl2¥ £4), Internet of Things(AH=E<IEIH), Artificial Intelligence(31-3
A%), Autonomous Vessel & Robotics(Abew3 A&ER),  Blockchain(E54)<D),
Cyber-Security(AFo]® Behe] 7712 Hopolth 47] A4 Hob= Planning(£3 713 2 o
°F), Operations(A1¥t €3}, Commercial(&& #d AF, A %), Support Functions(F714
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E-PLATFORMS ADVANCED  INTERNET Al AUTONOMOUS  BLOCHK- CYBER-
ANALYTICS OF THINGS VESSELS AND CHAIN SECURITY
ROBOTICS
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= J] FUNCTIONS
Online Network Vessel E-service Automated E-bill Security
booking optimization machinery centers vessel of lading assurance for
monitoring  (for example,  navigation customer data
Online cargo Lead |:Iustnmer : Payment
management  generation Reefer call centers}  Automated  automation Security
container ) part calls assurance for
Customer Demand canditions Dynamic Cargo automated
personalization  forecasting monitoring capacity insurance operations
reallocation
namic s
D:m'mg Predictive
maintenance
Empty-
container
repositioning

Significant impact . Disruptive impact

At=& : BCG Analysis
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PU

Platform User

Shipowner
Operator
Shipyard
Solution Provider
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PP

Platform Provider
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server
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Service provider
of shipboard data
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ShipDC

Shore DC

Provide;

- Secure data
storing
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- Standard name
based cn
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SP

Solution Provider

Data analyze or
value-added
service

to "Solution User”
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Data Buyer
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Solution User

Shipowner
Operator
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Enhancing safe operation
Cloud-based data platform . by applying advanced monitoring technology,

failure sign diagnosis technology

Reducmg Environmental Impact
through advanced simulation,
by analyzing propulsion
performance and factors of
environmental impact

Upgrading cargo
management
Realizing stress-free ocean
transport services

Sharing visual image and

Vaice video between vessel and
Visual image shore side
Making smooth

communication between
vessel and shore side,
through “visualization at
sea”
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