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2.1 One Sea

<> ZuaYxzy FOBME

“One Sea”l%. 2016 FIZfAGSNT= 74 T FIZBIFL2 70y =7 N ThHD,
2V MBI T D 2025 FETOHMBEEMIC K 21 MRt a2 2T LOFERE
AL LTWD, Yry=7 Fofglikz, 72V E—va ZET 0%
RRWTA 72 BURL 7 2 S 5 N F v — 42 TéH % DIMECC A3V % Z 1T Cargotec,
Ericsson,  Tieto, Meyer Turku, Rolls-Royce, Wartsila 73 & 24 72 2EFR D3
Hifr - Beommzigk o TEML 5, £, [TBHINO L 7 7 0T o
YT ==y —OTEKES BENL, A7y =2 MIMBIEE1T > TV
Do
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(https://www.dimecc.com/material-bank/)
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| _ One Sea

Timeline for autonomous ships
2017 2020 2023 2025

Remote Fully remote controlled vessel (manned) Gradual increase of Autonomous ship
monitoring —unmanned with special approval autonomous control traffic commercial

Test areas National pilots Several pilots globally Full scale testing / validation

Domestic authority Class/IMO reg. in
approval / certificate place

International Design requirements for autonomous Satellite becomes cheaper Strongly decreased
collaboration power and propulsion systems data communication
Developed data transfer Mobility as a service
Autonomous automobile tech eg. 5G (limited to
commercial ferries/ports) "Industry standards in place” Infrastructure

Ethical issues
Development of cyber security
Projects, IPR, competences, education

National, IMO and global legislation development

(https://oneseaecosystem.dimecc.com/roadmap)

> BRIV T

KREEDOFMIZHT-D ., 74T FEUF LY RIERFIC 17.85 kmx7.10 km D7l
BRr U7 (£4¥Fr: Jaakonmeri Test Area) 23Xl HALTW5, BT U 7 OEHIT
DIMECC 73MH > T\ %,

(https://oneseaecosystem.dimecc.com/test-area/)
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https://www.dimecc.com
ABB : A A A DPFEFEMEW ., BRSO A — T —,
http://new.abb.com/

CARGOTEC (MacGregor) : 7 1> 72 KOst A — 5 —, MacGregor &
[ DV 0= P
https://www.cargotec.com/en/
http://www.macgregor.com/en-global/macgregor/Pages/default.aspx

ERICSSON : A7 = —F L DiB(EMEE « — B 284,
htt S, Www.ericsson.com en

FINFERRIES : 7 4 > T > ROEA 7 = —4t,
http://www.finferries.fi/en/

FINNPILOT PILOTAGE : 7 4 > 7 > ROKIHEBLE L,
https://www.finnpilot.fi/en

MEYER TURKU : 7 4 > T v RO¥&EMEHE,
http://www.meverturku.fi/en/meverturku com/index.isp

ROLLS-ROYCE : #:[E D122 « fifif « B RERAZE, MR OFEIX 7 4 7
VR,
https://www.rolls-royce.com/

TEKES : 7 4> T RO 77T 4o T o— 3 —,
https://www.tekes.fi/en

TIETO : 74> 7 ROV 7 b7 24,
https://www.tieto.com/

WARTSILA MARINE SOLUTIONS : 7 4 > 7> ROHZ o A —J1—,
https://www.wartsila.com/




2.2 Yara Birkeland
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IV = —DALFAEE A —F— @ Yara 73, Kongsberg & 3L[FECHFY) O EE A
B HEMT = > 7 My TYara Birkeland| ZBA%E - @& L. 2019 FIZEAML S 5 EF
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Zero Emission

(https://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/4B8113B707A50A4FC125811
D00407045?0penDocument)

[EZH]
Length 0.a.: 79.5m Lengthp.p.: 724 m Width mld.: 14.8 m
Draught (full): 6 m Draught (ballast): 3 m
Service speed: 6 knots Max speed: 13 knots
Cargo capacity: 120 TEU Deadweight: 3,200 mt
Propulsion system: Electric = Battery pack: 7 - 9 MWh
Propellers: 2 Azimuth pods Thrusters: 2 Tunnel thruster

(b T E Mg ]
/v = —[EN® Hergya, Brevik &\ Larvik @ 3 #% #f
SR BEML,
KM OHBEL, Hergya - Brevik £ 7 {iEH
Hergya - Larvik  #J 30 ¥ 5.,
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2017 /£ 9 HIZ / /L7 =—® Marin Teknikk #HlC L A5 T L, /L7 =—D
WFFEH%ES SINTEF T 6m #8521 2 /KRR & 520, 2019 D% 1 DU -H115t

LY S

BEMURFIZIZ 2 7 b L7277 ) o DR L, Bk LIXo ITIABENED ATe
23, 2019 EFRIZEREANICRIT L. 2020 T 7 Y v VR FEL T, SAaEH

WUATICRATS 5 T2

R ORGEE « EICH 2D . ERFAEOIEN, /v T = =R (Norwegian

Maritime Authority (NMA))

LY vy =—iREHR (Norwegian Coastal

Administration (NCA)) O&{TEHEEI K X DNV GL 23 U R 7 5l & DR FHEREICS

B L TW5D,
2017 2018 2019 2020
® EEtET e S Bel (55 1 D04) | @ B AT~ O
® KA fin B & R E RIS~ DO RAT BAT
7z 4 Tl AR A A AT
(FE&H) 7245 Tl R

(https://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb/4B8113B707A50A4FC125811

D00407045?0penDocument)
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https: //www.kongsberg.com/

Marin Teknikk : / /L7 = — O &4, [Yara Birkeland] O Ef2 04,
http: //www.marinteknikk.no/

SINTEF : / /L7 = —DOHFZEM%RE,  [Yara Birkeland| @ /Kf#Ea45R 202
http://www.sintef.no/en/

ENOVA : / VU = —fF T VX —E 4 T O MERIERRAL T A B %2 HEE T 2

728 DORARKR, ANFFEE B T,

https://www.enova.no/about-enova

GARD : / VU = — O EARREF, AR DAL O P&I PRER & TR 1,
http: //www.gard.no/web /frontpage




2.3 AAWA: Advanced Autonomous Waterborne Applications Initiative

project
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HIREOBRFIZBWTIX, 7 1 > 7 > RONHiEES Finferries 2NEfLT 5
RoRo it & W T, & o —OE M & O b 2 B3 5 SRR Thoi T 5
723, One Sea Vm =/ hNalkk, 777 47— = —® TEKES /A
HYEICR LT 660 Fo—uaOMEEIEEIT-> T3,

(http://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/marine/shi

p-intel /aawa-whitepaper-210616.pdf)

Y —DEFENITHIL TS RoRo fili
(http://www.rolls-royce.com/products-and-services/marine/customer-focus/making-autonomo

us-vessels-a-reality.aspx)



Innovation Redefined

‘;‘& N diffusion roles Br actors
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Ship International
Connectivity regulation
Global
Cognitive e e ” ) remote control
approval STANDARDS & ; y m centres
Experimenis Reglonal

telecperation &
remote control
centras

- Technologlcal Existing
Media readiness offerings =

Examples
from automotives  regulation

Watienal  Sjtuational awareness
system

TIME

feFEEOT— vy 7B&

(http://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/marine/shi
p-intel/aawa-whitepaper-210616.pdf)

> v—FKwo7

2015 FEORMAE ., FEBRHFEREZ £ L ®7- white paper 2% 2016 4 7 HIZ
Rolls-Royce D7 —L_N— FIZAR SN, ZD%, Sl o i TR %
BEE X T2 FEREA R T, 2018 K T T 5 TETH D, (L L., Mkl FENEN
SINDZEIFMELETREIND, )

White paper:

http: //www.rolls-royce.com/~/media/Files /R /Rolls-Royce /documents/customers
/marine/ship-intel /aawa-whitepaper-210616.pdf

PROJECT TIMELINE
PHASE 1 PHASE 2 PHASE 3
2015 2016-2017 2018

Concept Solution development Proof of

and focused research concept(s)

definition

JAVAV/AN
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https: //www.rolls-royce.com/

Deltamarine : 7 ¢ 7 > ROMfsR S,
https://www.deltamarin.com

Inmarsat : ZEEOBEH A — v A5t
https://www.inmarsat.com/maritime/

DNVGL : / V7 = — Dk
https://www.dnvgl.com/

NAPA : 7 4 7 v ROMAORGE « ST 5 Y 7 U = 7%k,
https://www.napa.fi

7. LLFD 7 4 T2 ROKRT - B3RS0 5 ],

Aalto University (http://www.aalto.fi/en/)

VTT Technical Research Center of Finland (http://www.vttresearch.com/)

University of Turku (http://www.utu.fi/en/Pages/home.aspx)

Abo Akademi (https://www.abo.fi/)




2.4 SIMAROS: Safe Implementation of Autonomous and Remote
Operation of Ships

< Tuy=y FOBME
WEPEATH « RERH ZABAFICH W B D MY (0SV (Offshore Support Vessel) )
O, PO 8N H AT OSV [Hronn) OB A s+ 72 =27 b ( [Hronn
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@ Kongsberg N IL[FET 2016 FIVib EF7-7my =7 N THY, vy b
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7'm hF A TEED T2 DU LR3I K > TIThN T 5 L 2ATH 2,
7a NEATIIEL. VT = —OEMT Fjellstrand (2 TS S U5 EFHE, L—/L
TEY OBLENS 2 vy = —fEF R (Norwegian Maritime Authority (NMA)) KON
DNVGL &ML T\ 5,

(http://www.bourbonoffshore.com/en/bourbon-joins-automated-ships-ltd-and-kongsberg-d

eliver-groundbreaking-autonomous-offshore-support)
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http://automatedshipsltd.com /#

Kongsberg: / /v = — DA « I AR, péf. BHFEH 0B Oas A — 71— -
Hifi 7T 24— K7aP s oMb,
https://www.kongsberg.com/

Bourbon : 7 T A DUBERFE L — B A S,
http://www.bourbonoffshore.com/

Inmarsat : JE[EOBEHE Y — B ASH,
https://www.inmarsat.com/maritime/

Fjellstrand : / VU =— DO OWRERRIE XM 2 £ & L7 EMIT,

http: //www.fjellstrand.no

DNVGL : / V7 = — DOk,
https://www.dnvgl.com/




2.5 ROMAS: Remote Operations of Machinery and Automation Systems

> Tadxl NOEBE

Rl O REARICE LT, Fric B kE ECoEREHE A2 FIRE LT, SR
HH « V=V O HRL M DRRGEFIEDOMNLZ B E Lc 7 ey =7k, #
[f11X 2017-19 ® 3 M 7 v =7 b, DNV GL & H.0IZ MRS ORREEEH L 2 7
LEDON—R /YT N A—TJ]—"T % Hgglund Marine Automation ¥ & XD
7 = —ft Fjordl @ 34hIZ K B IEFIFE, Yry =7 NERIFIFHFHLEHEIC
FV. #EOI50 H /vy z—ru—x ()13 {EM) ThD, £/, / VT =—
% )5 (Norwegian Maritime Authority (NMA)) & 47— NS CHE LTV

(http://gcenode.no/wp-content/uploads/DNV-GL-Autonomy-and-remote-control.pdf)
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Hgglund Marine Automation : ./ /L' = —OADIRERAL « FELL X7 LD
IN= RV T N AT —,

https://www.hma.no

Fjordl : / V7 =—DOWHLT = U —24t,
http: //www.fijord1.no/eng/about-fjord1

DNVGL : / V7 = — Dk e
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2.6 AUTOSEA

> Tudxzl POBE
J Vv = —FBPEH RS (NTNU) O A TIANE (The Department of Engineering
Cybernetics) WFEETH vy =7 b, Kt —%2RE S 7SR 70 E2%
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WATICBE ¢ 58 = ¥ L % > k@ Maritime Robotics 335 X OF Kongsberg 732 i,
AK7aY 7 ME, VU = —iEW5EE#S (Research Council of Norway) (2
K DU - WERTARIEB R 7 e 77 F A (MAROFF) Oo—B# & LT, 1,100 7/ /v
Vx—ru—x (15 {EMH) OEPITHOILT VD,

Focus areas of the AUTOSEA project

AlS

Link to
operator
Collision avoidance module
Collision Collision Guidance
detection avoidance

Navigati
—
SENsors

Sensor fusion module

Target tracking

Imaging
sensors

(https://www.sintef.no/globalassets/project/hfc/sarepta/4-ntnu-autonomus-ferry-efb.pdf)
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https://www.ntnu.edu/
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https://maritimerobotics.com/
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https://www.kongsberg.com/
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https://www.dnvgl.com



2.7 ATSAT : Autonomous Ship Transport at Trondheimsf jorden
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Kart fra Google Maps

TR S (http: / /astat.autonomous-ship.org/index.html)
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2.8 HORIZON 2020
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Frov—JERTEICLLZ 0 27 NTHY ., AbRE KL OV M EIZ BT
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Maritime Cloud (http://efficiensea2.org/solution/maritime-connectivity-platform/)

ZAFC HP : http://efficiensea2.org/
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THHBOHINEBE a7 b, 7 XlgEHEIMHE (STICHTING
NETHERLANDS MARITIME TECHNOLOGY FOUNDATION) (s NETHERLANDS
MARITIME TECHNOLOGY O#f%#fkD 1 >TH Y . [H CMTI) 23k E 720
22 DAEZE - REENSIML T\ 5, WFZEIIZ, 2017 £ 6 A5 2021 /£ 5 A
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(https://ec.europa.eu/inea/en/horizon-2020/projects/H2020-Transport/Waterborne/NOVIMAR)

/57 HP : http://www.novimar.eu/#
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» MG-3-2-2018: The Autonomous Ship

2017 /£ 10 A X 0 Bk BEE=Ard, P& 2000 H>r—n, #BEKLOERIRE, F#
BROMFFEBAAEIX 2019 4E 5 H ZAZME, Aa—7I1ILL T LB,

v

<z%&ﬁn%ﬁkbf)E%ﬁ%%@@%@ﬁ%ﬁ“<E@W R
B - INECAKBEHATTH 72U —L LCOEAN) #&0EIC Lz, B
im%@%%k%@ﬁf@%ﬁ(@ﬁ@ﬁ%%%4/77k@ﬁﬁ%@ﬁ
e TG - A - B - BRI, IREBESHE - A T U R W BERE
R, BRIV ERETCOEEZLETHIL) |

(EFRRUSA DB O TEEFZ L LT) BA LMY AT 2O
m%vaﬁ®ﬂﬁL£éﬁ®@ﬁ»m£$&@%%,z%ﬁﬁ%®@d
[E| B~ D BB 2 LA 2 7o BRI LB b 72 D R E FTHO MR, Hif
- B ORREE DR L Z N EMEET 2 E Tor— R~ v FERKR, A
N—tF 2T 45K, 2R EOZODFDMOME Girizlc L
LD AX N BAFORHA~DRER L)

MG-BG-01-2018: Unmanned and autonomous survey activities at sea
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2.15 MASRWG: The Maritime Autonomous Systems Regulatory Working

Group
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2.16 SARUMS: Safety and Regulations for European Unmanned

Maritime Systems
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