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Brooklyn High School of Automotive Trades. 50 Bedford Ave. Photo: Brooklyn Public Library
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Finland Targets Aut
2025

i{;ﬂpmfﬂ September 23, 2016 by Mike Schuler

& gCaptain v

First Unman
Offshore Ve

Novermnber 1, 2016 by Mike Schul 1L >
e

Finland's autonomous maritime ecosystem initiative |
operations, enabling effective co-operation between i
Rolls-Royce.

The Finnish government is taking the lead
to ply the world's oceans in the not-so-dist

An artist illustration of the unmanned and automated offshore vessel Hrénn. Image: Ko

The UK's Automated Ships Ltd and Norway's Kongsberg Maritime ha

they C|ﬁim will be the world's first unmanned and fully-automated vessel for offshore

operations.

INSIGHTS MULTIMEDIA <

sterdam’s canals, monitoring the environment, providing
ssembling bridges and other urban infrastructures

pr

2016 5F 3 A 1 HAX

fhit  Add: JEmT AR TR K 9 SR K
CCS Mansion, 9 Dongzhimen Nan Da Jie

15 Tel: 0086-010-58112288

{3 Fax: 0086-010-58112811

MERS  Postcode: 100007

LT HIH : ces@ecs.org.cn

- I he Danish Marrtime Authority 1s preparing for a future that includes autonomous ships by

launching a pre-study on the matter.
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Dutch Company |
Autonomous Elec
Europe
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January 13th, 2018 by Steve Hanley

Cars and light trucks are sexy, but when it comes tc
from the transportation sector, vehicles that haul
trailers, urban delivery vans, and ships have long
efficient and reliable, but have a nasty habit of spe
atmosphere every year. Dutch company Port Liner
autonomous electric barge for the European marke!
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Containership MOL Prestige Adrift Off
British Columbia After Fire; Two Crew
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expectations
Connecled Home

Blockchain
Smart Robots

Necro Data Centers
Gasture Conbral Devices

| IoT Platiomm
Commercial UAVS [Drones)
Alfective Comgputing
|Smart Data Discovery
Virlual Personal Assistants
Brain-Computer Interface
Conversational Uiser Inleraces

Cognitive Exper Advisors

Machine Leaming

Software-Defingd Security
Autcnomous Vehicles
Mamnstubeé Elscimnass

L Software-Defined Anything (S0x)

L Matural-Language Questich Arswering

0, Enterprise Taxonomy and Ontology Management

Gartner Hype Cycle 2016
Emerging Technology

Velumetric Displays
Smart Workspace Husman
Personal Analylics =" 7 Augmentatson
Cruantum Compuling
Data Broker Paas (dbrPaas)
MNeuromarphic Handware
Context Brokering Virtual Reality
| 80211ax A Augmented Reality
General-Purpose Maching Intelligence
-:r.;n Printing — 3
Sman Dust £
As of July 2016
Paak of
Innowvation Trough of Plateau of
Inflated - - Sl af Enlight t
Trigger Expectations Disillusionment ape R Productivity
time e
Years to mainstream adoption: obsolate

Olessthan 2years O 2toSyears @ 51o 10 years

E-;l-url:p:-:%‘.'l.rlnqn:..lu.l!_.l 21E)

& mora than 10 years @ before plateau
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EXpectauons

Gartner Hype Cycle for Emerging Technologies, 2017

‘ Connected Home
Virtual Assistants Deep Learning Plateau will be reached in:
lo Platform .~ Ma:mna Leamh"? " @ less than 2 years
Smart Robots ' onomous venicles to 5 years
oy N ] Nanotube Electronics @ 203y

Edge Computing . - @ 5to10years

Augmented Data . AR Losing /A more than 10 years
gme ata. ™ .

Discovery G Blockchain
Smar! Werkipace Commercial UAVs (Drones)

Conversational
User Interfaces
Volumetric
Displays

Brain-Computer
Interface

Cognitive Expert Advisors

Quantum

Computing Digital Twin
Serverless
Paas

56
Human

) Augmentation )
”e;:drormrphlc Enleapnse Taxﬂnomy
ardware ) and Ontol anagement
Deep Reinforcement Ol e Virtual Reality
Learning Software-Defined
et Artificial General Security
4D Printing /N Intelligence
Augmented
Reality
Smart Dust
As of July 2017
Peak of
Innovation Ir:_;l:]tead Trough of S| f Enliaht ¢ Plateau of
Trigger Expectations Disillusionment e il i Productivity
—
Time

gartner.com/SmarterWithGartner

Source: Gartner (July 2017)

© 2017 Gartner, Inc. and/or its affiliates. All rights reserved. Ga rtnen
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Digitizaon: Dugltallzatlon

anneesnsussaent A ARRRRRRRe

Make analogue . Increased use of
information digital digital technology

== 5Oth are important! (and interesting)

Per Olof Arnas , PhD Chalmers Univ. of Tech.
Service Management and Logistics
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En utskrift fran Dagens Nyheter, 2018-02-06 14:54
])A EN NYHE I ER. Artikelns ursprungsadress: hitps:/fwww.dn. 1ya-karolir tangs-under-eti-dygn-it-systs is-hardvara-ska-bytas-ut/

| STHLM
Nya Karolinska stings under ett dygn - it-systemets hardvara ska
bytas ut

Uppdaterad 14:49 Publicerad 14:25

Foto: Foto: Marc Femenia

Om tva veckor kommer Nya Karolinska att stingas for
intag under ett dygn, for en uppdatering av det
kranglande it-systemet. Under 24 timmar kommer
ambulanser att omdirigeras och all planerad vard
stills in. Landstingstyrelsens arbetsutskott
informerades i dag. Landstinget har hittills beslutat om
fyra miljoner kronor i konsultstod for att losa it-
problemen.

e



Use case: Navigation

Causes of Total Losses 2006-2015

80
70
60
50
40
30
20
10
0 | ® " 4
2006 2007 2008 2009 2010 201 2012 2013 2014 2015

=== Collision (involving vessels)
= (ontact (e.g. harbor wall)
Foundered (sunk, submerged)
= Fire/explosion
=== Hull damage (holed, cracks, etc.)
Missing/overdue
Machinery damage/failure
= Piracy
= Wrecked/stranded (aground)
Miscellaneous

Foundered (sunk or submerged) accounts for half (614) of all reported
shipping losses over the past decade. One in five losses are related to
vessels being wrecked/stranded (grounded). However, the number

of such incidents has halved in the past five years. There were no total
losses resulting from a piracy incident for the fourth successive year.

Causes of Total Losses

January 1,2015 - December 31,2015

For every year over the past decade foundered has been Foundered

the most common cause of loss for large ships.In 2015it ~ Wrecked/stranded
was the cause of almost 75% of total losses, often driven Collision

by bad weather, its highest proportion of all losses over Fire/explosion

the past decade. Such incidents were up 25% year-on-
year. There were significant reductions in the number of
wreckings/strandings and fires/explosions year-on-year.

Hull damage

Total

Number of losses

Machinery damage/failure
Hull damage

Collision

Fire/explosion
Wrecked/stranded
Foundered

Source: Lloyd's List Intelligence Casualty Statistics.
Data Analysis & Graphic: Allianz Global Corporate & Specialty

63

Machinery damage/failure

85

All Casualties including Total Losses - Top 10 regions: 2006 to 2015

British Isles, N. Sea, Eng. Channel, Bay of Biscay 4314
East Mediterranean & Black Sea 4,055
S. China, Indochina, Indonesia and Philippines 2,083
Japan, Korea and North China 1,779
Baltic 1,653
Great Lakes 1,323
Iceland and Northern Norway 967
West Mediterranean 887
North American West Coast 832
Gulf of Mexico 810
Others 6,731
Total Casualties by Region 25,434

Source: Lloyd's List Intelligence Casualty Statistics.
Data Analysis & Graphic: Allianz Global Corporate & Specialty



All Casualties including Total Losses - Top 10 regions: 2006 to 2015

2006-2015: The British Isles, N.Sea, Eng. Channel, Bay of Biscay region has been the location of the most shipping
casualties over the past decade with 17% of all incidents. Together, with the East Mediterranean and Black Sea region

it accounts for a third of all incidents. Machinery damage (7,820) is the top cause of casualty, accounting for 31% of
incidents. Collision ranks second (3,961) with wrecked/stranded (3,930) third.

Allianz Safety and Shipping Review2015

12
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Challenges

Visual Detect And Avoid

13

DAA Well-Clear definition:

35 sec Tau with 4000' HMD and 450" VMD

Yote

. DAA System Timeline

| Time until CPA
40 sec 55 sec

4 -
DAA Well Clear Aircraft
Threshold Maneuvers
L ] 1 E
! T
TCAS/ACAS Aircraft Performance
Definition

85 sec

Negotiate Clearance

with ATC and uplink

maneuver to aircraft )
1

GCS C2/Navigation

and Communication

Interfaces

HITL study results will help develop alerting and
guidance requirements

95 sec 110 sec
2 AP—tl

Detect Intruders

Alert Pilots

Pilots Determine Resolution
I

Self-Separation
Algorithms and
Displays

(/2]




Course alteration to SB

Give way vessel or planned turn, service speed =17 kts
*Handy size” 15000 DWT bulk carrier (LOA ~150m) needs ~1,8 boat

lengths (~270m) to start a turn.

A3

Condition ;’Shgllow Water”

Condition “Loaded”

Condition "Ballast”

Wheel Over Point




A Crash Stop as alternative to give way

*Handy size” Bulk carrier (LOA ~150m) at service speed 17kts, needs ~8
boat lengths (~1200m) to crash stop.

Crash Stop

! t, — X minutes... to be able to initiate a successful Crash stop manoeuvre t,, Rl.
1 the action had to be performed “in history”



SARUMS

OPERATOR ON BOARD

5. Autonomous

4. Monitored

- -

- Wie
3. Delegated \
.

2. Directed
1. Operated Cﬂ
~_ ~
I
0. Human on board [ ( |
-
16

Methods of control

MUNIN

Intelligent
Autonomous
Automatic
Remote control

Fail to safe

Restricted area operation @3

sDegree of autonomy

Onboard auto-routing

Collision avoidance

Route keeping )

"Emergency stop”

: A
=y i /\77 £y - G,
/4 %o @O[ (f/ Oh?? 07/1‘60‘ 74 5
Sa q ) 7 o,
(S Of) p,s\ Sg (@)
AAWA e, sy m
) Sa n
Level Description
10 The computer does everything autonomously, ignores human
9 The computerinformes human only if it (the computer) decides so
8 The computerinformes human only if asked
7 The computer executes automatically, when neccssary informing human
6 The computer allows human arestricted time to veto before automatic execution
5 The computer executes the suggested action if human approves
4 Computer suggests single alternative
3 Computer narrows aleternatives down to a few
2 The computer offers a complete set of decision alternatives
1 The computer offers no assistance, human in charge of all decisions and actions I

Table 1 - Sheridan levels of autonomy

CrII?IZU



USE CASE: CARGO

1 () (@) ()

,-um_g VA

Outdoor logistics operations Line haul transportation
Figure 3: Overview of self-driving vehice applications in logistics

SELF-DRIVING VEHICLES IN LOGISTICS A DHL
perspective on implications and use cases for the logistics industry 2014

e



High High

DHL LOGISTICS TREND RADAR 2016

Supergrid
Logistics @

g @ Self-driving
Logistics Vehicles L.
Marketplaces @ @ 3D Printing

Batch Size @ ®

i i Anticipator @ Internet of
Social & Business One Logisticz = b Thinds Unmanned Technology
Trends bl @ Robotics & Aerial Vehicles Trends
Shareconomy Automation
Logistics ® @® On-demand @ Cloud
. Delivery Logistics @ Self-learning
mart Energy @ @ Omni- Systems
Logistics Fannel ® Big Data ® ﬁugmented
Grey Power @ Logistics eality
Logistics @ Fair & Responsible -
= e Logistics P ® -l
De-stressing @ Low-cost Enhancement
the Supply Chain @ Convenience ® Sensor Technology
Logistics
@ Digital
Multi-purpose @ Identifiers
Networks
Tube @
Logistics
o m m o >
Relevant in <5 years
; N~
o
= S
18 R e e >

Relevant in >5 years
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USE CASE: Sustainabillity

= Economic
= Environmental
=Social

e



Use case: Economics

+ 10 cm draft 2 + 20 kUSD profit

(per port call)

assuming typical Aframax tanker, 3 USD profit per barrel

- Co-finance d by the European Union
FAM D 5 Connecting Europe Facility

FINAL

f_lnl'.U
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Use case: Environmental

? Will we have less collisions?

? Will we have more vessels or less vessels?

? Will they speed up? OR down? or keep the same...
? What type of energy for propulsion

I Automation of processes on vessel it self , will give some benefits.

BUT the big impact will be when vessels are integrated with the
whole logistic/transportation chain.

f_lnl'.U



Use case: Social(technical)

Fewer personnel on-board?

?

More people in
Shore based Control Centre?

Accessible to people excluded today

Families, fewer people will be away from home

22




 Framtiden
 MQjligheter
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Urban WaterTruck

A sustainable transportation concept for urban waterways

R

s Andel av varldens befolkning i stader
Trangsel  2007:350%
: 2050: prognhos 67%

B

dddddddddddd

Urban WaterTruck

W

Per Gyllenspetz " S (% ] d a hl

— E— E— — i innovation & development




Urban WaterTruck

A sustainable transportation concept for urban waterways

Konceptidé

c: P Gyllenspetz, B Sodahl, 2013

Urban WaterTruck

W

Per Gyllenspetz ’. S O dahl
Maritime in

— E— E— — novation & development




Urban WaterTruck

A sustainable transportation concept for urban waterways

Preliminara konceptskisser

e Standardiserad dragfarkost + olika typer av lastbarare — t ex godsdistribution, schaktmassor
* Modulariserade I6sningar och teknologier fran fordonsindustrin, bl a el/hybrid drivlina

e Automatisk fortojning, kanske autonom styrning

Urban WaterTruck

' )
LW

Per Gyllenspetz

Maritime innovation & development




Waterway365

~
~
“
& o2

Y

Figure 7. The blue routes exemplify suburban shuttle routs for distances <10 nautical mile (18.5 km).

WATERWAY 365 System Analysis of Challenges in Increased Urban Mobility by Utilization of the Water Ways

27
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Waterway365

—~_T e -__E:;:J~ -
= ..ﬁﬂ.ll

Figure 4. Example of a futuristic vision of a waterborne public transport system (Sjobanan) for the inner city water-

ways developed by students at K'TH and Konstfack in a collaborative student project in the course Marine Innova-
tion given at K'TH Centre for Naval Architecture.

WATERWAY 365 System Analysis of Challenges in Increased Urban Mobility by Utilization of the Water Ways
28

CrII?IZU



Waterway365

Figure 8. Bus-ferry concept.

WATERWAY 365 System Analysis of Challenges in Increased Urban Mobility by Utilization of the Water Ways
29



Samverkansplattform for automatiserad
och digitaliserad sjofart
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Industri Samhalle Akademin Myndigheter

Digital
Tvilling

Simulator

Testriggar Faltstudier




Industrin Samhallet Akademin Myndigheter
- Hdgteknologisk = - Enormt - Organisationerna = Lagar &
" o o regelverk
- Automatisering omstallnings- - Individen _ Tillsvn
- 10T 4-5G behov - Manniska Maskin yn -
_ . ! - Validering &
- Material - Okande Interaktion Certifierin
- Serieproduktion transportfloden - Teknologier erurnering
oy " : W - Tillganglighet
- Miljévanlig - Okande - Cirkular sjofart .
S n - Sakerhet
- Nya logistikfloden - Utbildningar _ policy lab
arbetstillfallen | - Ineffektiva - Kompetens- _ y
- Nya marknader |6sningar (vag) forsdrjning
for produkter - . =
Ny sjofart




St Digital Testriggar Faltstudier
Tvilling
_ Modulerariserad - Modellfartyg - Autonom
5 - . - <6m bemannade sakerhet
: C)EEQEAPI : I?llllgare Sl - Mobila - Smarta farleder
Snecifikation fl?f.‘i’[t e - Tillater - LB @pplEe
: werttienty - Tillater ”tEiaI & digital tvilling - Arbetsfartyg
and error’ | - Snabb & iterativ. - Handelsfartyg
- Snabb & iterativ utveckling - Back bridge
utveckling - HW in the Loop - Human in the
Loop




34

17.11.2017

Novia UAS launches Master of Engineering -
Autonomous Maritime Operationsin Turku,

Finland

Novia University of Applied Sciences in Turku, Finland has launched a first-of-its-kind education, Master of Engineering -

Autonomous Maritime Operations >. Application period is 15 November - 15 December 2017.

The aim of the degree programme is to educate engineers and seafarers to meet the requirements for the fourth industrial
revolution in maritime technology. The programme has a special focus on the digitalization of maritime operations and will
start in February 2018. The degree title is Master of Engineering, Autonomous Maritime Operations. The programme
comprises 60 ECTS and the study language is English.

The studies are optimized for flexible learning and studying, parallel with fulltime employment ashore or at sea. The major

part of the studies and instruction are conducted using a learning platform.

The following topics are covered in the programme:

m Introduction to studies and introduction to Marine operations

= Autonomous vessels - automation

= Artificial Intelligence, Machine Learning, Human-Machine Interaction
m Remote Operations

m  Cyber Security and Connectivity

m Classification, Qualification and Safety Perspectives

The new education is a result of the shipping industry’s training needs

Per-Olof Karlsson, Head of Aboa Mare Maritime Academy and Training Center, says that he has received numerous
contacts from the shipping industry seeking for an education corresponding to the requirements of the digitalization in the
shipping industry. In addition, the Finnish Maritime Authorities have expressed the importance of an education within this
new field. Aboa Mare has now met the shipping industry’s training needs by launching this new education for both

f_lnl'.U

engineers and seafarers.
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Thales VesseLINK'“

Digital Ship JESH FEEE

KIVIH|

Cyber penetration tests conducted on ECDIS in transit

C‘HDLUTIDNB

Tuesday, 06 February 2018 | Communications & Cyber Security

A Fully Managed Onboard ICT Service

Challenge us!

We have the best hotels for
the SMM HAMBURG Fair

04/07 Cyber security testing was carried out on

SEFTEMBER

2018 board the Zim Genova while at sea

Cyber security company Naval Dome reports that it has completed pilot testing of
a cyber defence system for Lloyd’s Register (LR) aboard XT Shipping’s 4,300 TEU
container ship Zim Genova. The vessel was operational during the tests, which
were supervised by the classification society and ECDIS provider Totem Plus.

Newsletter
name@company.com JOIN
For Email Newsletters you can tfrust

SATELLITE

MARCH 12-15, 2018
WASHINGTON, DC

www.SATShow.com | #SATShow

the 1524 edton of
A P M ASIA PACIFIC MARITIME
w—-u-qav..., ——

14 - 16 March 2018




‘PlayStation generation’ needs maritime training to prevent

catastrophes, say DP experts

Tue 06 Feb 2018 by Jamey Bergman

d@ Print story Email us

European
Dynamic Positioning
Conference

6 February 2018, London

GO“.'I SPpONSOr
"%’ x

Michael Cowlam (pictured) said 99% of collisions are with vessels attending offshore installations

-
Sen £

Technical directors from separate consultancy firms serving the offshore industry have cited a lack of training as
posing a significant danger to crew safety on offshore installations and vessels.

Chanalrina at tha Eniranaan NMNunamice Dacsitianinag Canfaranca in | nndnn ranrnenntativine fram | andan
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Recent whitepapers

The Formation & Testing of Sludge in
Bunker Fuels

By Veritas Petroleum Services

Methanol and Marine Lubricants in a
Lower Sulphur, Lower Emissions
Future

By Chevron Marine Lubricants

Harnessing Digitalization to Ease
Reporting & Improve Efficiency
By Eniram

Related articles

http://www.marinemec.com/news/view,playstation-generation-needs-maritime-training-to-prevent-catastrophes-say-dp-experts_50712.htm

(/2]
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Hull Gear Shore Cargo

Energy

Garb
arbage Supply

FW /GW /BW
Energy Bunkering
Bilge

Energy Mgmt System
Ballast
Energy Storage

Bridge Hull Deck

Mgmt I I Power I —— Mgmt

Cargo Gear

Cargo Hold System Mgmt System

SFI: System SFI:

Propulsion
2,46,7,8 e SFI:6,7,8 - 3458

Hull

Cargo Gear
Hull Gear c & Mooring Gear
Water tight doors rafies Winch

iFi Cargo
Pumps for FiFi,
doors/hatch Capstans

Bilge, Ballast, Robotic arms?
FW... Ramps

Mooring Gear

Mooring eOperation
Infrastructure Infrastructure

eNavigation

eOutlook

I-----*

Bridge

Mgmt

System
SFI:

e s 3,4,5,6,7,8

J’ Ship internal system
v-f Ship external communication

t Physical interaction

t Type dependant interaction RI.




Hull Gear Cargo Mooring

Garbage Infrastructure Infrastructure

-p

FW /GW /BW

Energy Bunkering Mooring Gear eOperation

Bilge

Energy Mgmt System Cargo Gear eNavigation

Ballast

Energy Storage eOutlook

Fire

Bridge
. 5 | I 5 " 1 |
Cargo Hold Hull Power Deck Bridge

Propulsion  System System System System
. | | 1" I

N#HZ I -WV+0O=D

Hull

w A v w e v o B v

System Integrity and Health Monitoring
: . | 4

Fleet Operation Centre RC#1

UDI Steg 2 Systemgrins W Shared River Sea Traffic Awareness River Sea Traffic Mgmt

;f“Ship external communication J > System internal system t Physical interaction t Type dependant interactIE




Desktop Simulator Floating Deployment
Simulation Facilities Testbeds Model

Component Framework

Demands for new standards (ISO 26262-ish...)

Certification process




Rudder

Autopilot

Combinator

Fix-Prop

CP-Prop Diesel Engine Steer. Engine

Your Maritime
Solution Partner




Continuous improvement with the Digital Twin SIEMENS
fugu.«uﬂy{orﬂt‘ft_

Digital Twin Digital Twin Digital Twin
Product Production Performance

Insights from performance with MindSphere

< Verification < Validation
Virtual

W S e e
o Speci scification >pmmnﬂzﬂmmissianlng 3pﬂl fomation dEIWEW . [}ﬁ ldLJC’[

- -

Continuous improvement

Collaboration platform: Teamcenter

Unrestricted @ Siemens AG 2017
Page 12 December 15, 2017 siemens.com/innovation




"Operating picture”

Ship to Shore (V2I):

’ STM routes
VDES
. Enhanced monitoring
D \ Shore based assistance
A

Situation awarness: \

Navigation \ \E_/
A Positioning
Ship to Ship Sensors
(V2V):
AlS

VDES
STM routes

Intelligent fair way (12I):
Virtulal AtoN

Sensors (VTS, Ships)
Positioning

UKC

FOC
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Strategisk initiativ:

Vi ser :
Majligheter for svenskt naringsliv att ta nya positioner inom den maritima doméanen

Mojligheter for svensk rederinaring att utvecklas och utveckla sitt signum som saker och
miljoriktigt verksamhet

Starka synergier med utvecklingen inom fordonsindustrin
Trippel helix borgar for snabb och malinriktad utveckling

Syftet ar etablerande av ett langsiktigt initiativ som bygger pa svenska styrkor som:
Stark och innovativ industri
Rederier med hdg sakerhetskultur och tradition

Erfarenheter och synergier fran utvecklingen inom fordonsindustrin av automatiserade
och autonoma fordon

Sea Traffic Management (STM) projektet
Brett natverk med ledande internationella aktorer

CrII?IZU



Strategisk initiativ:

En arena som erbjuder en 0ppen miljo for innovation och

kompetensforsorjning inom fartygs ICT & automation som

bidrar till att sakra svensk konkurrenskraft inom hallbar och
saker sjofart

Rundabordet samtal — strategisk agenda

/7 __—» Workshops

Rederier \

Myndigheter —
Akademi / institut €

> Oppen innovationsplattform

i.IGHTHOUSE —> Simulering / 6ppen plattform

SWEDISH MARITIME COMPETEMCE CEMTRE

— > Gemensamma projekt

\\ Forskning — WASP mm
Kompetensforsorjning

Tillverkningsindustri —

CrII?I:U



Autonom sakerhet: Mal

Vision:

"Oka navigationssakerheten genom att utnyttja
digitaliseringens och automatiseringens mojligheter”

Mal:

Sverige (industri, forskning, myndigheter) ar ledande inom
autonom sakerhet

Konkret koncept for autonom sakerhet inom oceanfart,
kustfart, skargard och urbansjofart som ger farre kollisioner
och farre grundstotningar genom att utnyttja digitalisering
och automation

(/2]



Autonom sakerhet

FOrutsattningar:
Tar tillvara tjanster och infrastruktur som utvecklas i STM
Vara en del | IMOs e-navigation

Bygger pa sensorer och kontrollfunktioner utvecklade i andra doméaner
(flyg, fordon)

Praktiska demonstrationsprojekt
Svenska farleder/hamnar
Svenska befal

Svenska (agda) fartyg

Svensk industri

(/2]
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Road map

Niva Fartyg

Land

Gap

Autonomitet Helt autonomt

FOC — remote monitor

Smart VTS

Sakerhetskritiska
system

Remote control

Remote controlled

FOC - remote control

Remote Control

Smart VTS
Autonom Okat beslutstod Smart VTS C-ITS
Sakerhet FOC Nya sensorer
Anti-
collision/grounding

I
dag Track control VTS

Engine control FOC
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Additional Service

Navigational Routes for Download
Route files are available for download on Internet

www.sjofartsverket.se/routes
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Testrigg: Mal

Industrin skall fa tillgang till en neutral plattform dar de kan testa en
"delmangd” utan att behdva aga ett helt ekosystem

Akademin skall fa tillgang till en 6ppen plattform som kan anvandas
av studenter, forskare for att ta idéer/koncept fran papper till
verklighet och utveckla utbildningarna for att matcha framtida behov.

Industrin far ett "show room” for rekrytering/kompetensforsorjning

Samhallet kan se vilka mojligheter som finns och kan agera utifran
detta nar det galler samhallsplanering, policys och regelverk
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Testrigg: Strateqi

"Hur ater man en elefant? jo man skéar den i sma bitar...”

En samverkansplattform | form av ett flytande testlabb gor att
Industrins behov kan borja att delas upp | mindre
delmoment och framtida I0sningar kan testas i mindre och
snabbare loopar - om man har tillgang till en 6ppen testrigg.

Fordelar med det ramverk som skall omfatta denna testrigg
ar att mycket utveckling som idag ar knutet till mjukvara kan
ske "Thnemma pa kammaren” och sedan testas i en digital
tvilling for att sedan ta klivet ombord. Och vidare till validering,
certifiering och produktifiering!
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Testrigg: Uppbyggnad

Malbild forsta testrigg:
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Figure 4 — Data input and output concept model




"Uppkoppling” &

C-ITS typically involves communication between;
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Figure 4: lllustration of ITS sub-systems
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LET'S PUT

OUR HEADS
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TO KEEP

AHEAD.
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