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The Coastal State Denmark

The entrances to the Baltic Sea
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Two narrow straits difficult to navigate

ca The Great Belt — Route T:

., Distance (Skaw — Bornholm): 390 nautical miles

. " _# Max recommended draft: 14.5 meters

The Sound
| j. Distance (Skaw — Bornholm): 250 nautical miles
“J Max recommended draft:

7.7 meters
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OUR PHILOSOPHY TOWARDS
RISK HANDLING

Proper voyage planning, Competent crews, . .
1 Ships systems and equipment Quahty ShlpS

Seamarks, light houses, Routes, Charts, Pilots Aids tO naVigatiOH

VTS
Port State Control | Enforcement
Vessel Traffic Services .
Flag State inspections and surveillance

Development of
standards and
regulations

Before
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Navigation through Danish Waters

Navigation through Danish Waters
New IMO Routing Measures "in the vicinity of/K«a"fltegat" 1. July 2020

> ‘ Precautionary area | ¥,
5 1 TSS “Skagen West" |_ Off Skagen X
N

A

—\\\\\\ \ \_
N\ B A % J7ss ske ..
AN N T A TSS "Shagen e ‘
—— “Lo  Precaullonary v
’ e < g P

&=

7" ~Inshore \
% >
; /
" 5

, » A7
?9\5%/ 4

a >z A
N i S o — {
o7 o5 o Va \
" @t & / \

7% &t / \

o / A O
e / By o |
5~ / . 2
> / B 3
/ ¥ o€
/ Denmark |
/ \
y, \ i
/ \ r
/ \ \,;
y
» -
/ A i
P ¥
s ~

// < /

- /
>
L - { DW-Route "Kettegat North™
y = 2 S A / with minimum dopth 18 meter i
. RS- (\)\ §/N / Recommendad araught of 10 meter or mora

\

/




Digitaziation a game changer
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Mechanization,
water power, steam
power

Mass production,

assembly line,

electrit

Computer and Cyber Physical

antamatinn Suetame

The autonomous ship
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Effective enforcement in Danish waters
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Air survelllance
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The drone case
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¢> E-LAB MISSION VIEWER - VER. 1.0 ' POrteam by Exelice
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Global 0.5% SOx limit 1 January 2020
- Is everyone aware of the enforcement challenge? -

Limits of SECA F i)
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Enforcement by sharlng data
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Autonomous infrastructure

Synthetic WIT  SATAIS Optical ,vus

* Virtual lighthouses
« Intelligent buoys
« Shore based decision support
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The COLREG challenge

It 1s a fundamental principle of COLREG that ships are controlled
by human beings and that navigational decisions are based on a
seamanlike assessment

|

* COLREQG is only dems?ve te) who 1s controlling the ship and not

from where it is contr@

=== [tis technically possible to replace human vision and hearing with-
cameras, sensors, radars or other techmcal means (electromc _
: lookout) e = e
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A new Danish cyberstrategy and

/’—\
SOFARTSSTYRELSEN

Cyber and Information Security
Strategy for the Maritime Sector

2019 - 2022
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Cybersecurity is not only ships
but also infrastructure

Control hands over
to on-shore Captain,
departs Pier 248

The world’s first
remote control

commercial vessel

Rolls-Royce and Svitzer demonstrate the world’s first remote controlled commercial vessel ® Test took
place in Copenhagen harbour @ The 28 metre Svitzer Hermod was controlled by a Captain from shore
® It successfully demonstrated vessel navigation, situational awareness, remote control and
communications systems @ Rolls-Royce Remote Operations Centre features state-of-the-art control

® Combination of Radar, Lidar and camera technology ensures Captain’s awareness of surroundings

Navigates course
southbound
towards Pier 167

Departs Pier

then conducts

a 360 degree
manoeuvre, and
returns to Pier 248

Successfully
moors alongside
Pier 167

On board sensors to give
Captain full awareness of
surroundings

Sensors covering Radar,
Lidar, camera and audio

State-of-the-art Remote
Operations Centre on shore

Rolls-Rolls Dynamic Positioning
systems control position of the
vessel via satellite

400+ individual validations met
42 individual safety
requirements met

Passed 61 mandatory cyber
security tests

Completed 16 hours of remote
control operation and overseen
by Lloyd’s Register

28 metre tug Svitzer Hermod
Built in 2016

2% MTU 16V4000 M63
diesel engines

The Svitzer Hermod makes the historic
journey along Copenhagen harbour

Rolls-Royce
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Autonomous ship/shore interface
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Use data for realtime enforcement

VESSEL TRAFFIC
MONITORING

FISHERIES MONITORING

AND CONTROL

MARITIME SAFETY

AND SECURITY

AUTOMATED BEHAVIC
MONITORING

MARITIME LAW
ENFORCEMENT

o MARITIME BORDER
VIARINE CONTROL

MON
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MS IN USE ACROSS MULTIPLE SECTOR:

Integrated Maritime Services are being used to support a range of different maritime activities. Some

specific examples are provided below.

The European Fisheries Control Agency uses the full set
of IMS services and data sets, integrated with fisheries
specific information for regional fisheries monitoring and
controlactivities. Copernicus Maritime Surveillance Earth

o] fon products and. Behaviour Monitori 40
capabilities are used in specific control campaigns.

*VESSELTRAFF!C e

MONITORING

IMS are used by the Irish Coast Guard to monitor the - \
situation at seaand to generate enhanced SARSURPIC
(searchand rescue surface picture) intheeventof an

‘ emergency far from the coast. Thelrishauthorities also use
the services’ Automated Behaviour Monitoring capability to
oversee Traffic Separation Schemes.

IMS provide
from all sources, as well as with Earth Observation data and =
oducis dnd itori llitles T me

for anomaly detection.

The Maritis lysis and Operations Cel N:
(MAOC-N) uses the full setof IMS services and data sets,

includi Behaviour Monitori
and Copernicus Maritime Surveillance Earth Observation @

products forthe detection of illicit activities.

Danish organisations use the SEG graphical interfaceto
A access IMS inorder to monitor vessels of interest, aswell as
WP | todetectandfollowupon potential cases of pollution.

MARITIME
SAFETY

The Spanish Martt y and Rescue Society, SASEMAR,
uses theIMS services integrated data sets and Satellite AIS
tolocate vessels inremote areas. Enhanced SARSURPIC
capabilities make it possible for SASEMAR to locate
casualties and get on-the-spat assistance foremergencies
located far from the coast.

Maritime authorities of celand. taly and Poland all use the
IMS system-to system capability, enabling them to have
satellite i to their ional
: s s b i
() area of maritime safety and secuty

Inan Age of Big Data, more information is available to us than ever before.We can now process, store and share this
information at unprecedented volumes in a relatively seamless way. The extent to which we can harness this information

to enhance maritime surveillance and use modern technology to analyse, link and extract value from big data will playa
central role in determining the future of EMSA’s Integrated Maritime Services. For this reason, EMSA is investing in cloud-
based infrastructure, artificial intelligence and deep learning. This will help to further develop capabilities in the areas of
detecting and monitoring vessel behaviour patterns, providing risk analysis, and facilitating access to historical aggregated
vessel data going back five years and more. The features will bring benefits to participating member statesand the
European Commission asshared efforts and investments pay off by building a clear and comprehensive, common picture
encompassing the full range of EU maritime interests.

Spanish cust it beththe IMS hi
and Behaviour Monitori ilities to follow
| vessels ofinterestand support relevant investigations.
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Questions?
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Questions?
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