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Ship Intelligence _ Rolls-Royce

The next step

Autonomous shipping is the way forward in the maritime
industry with Rolls-Royce leading the way in its development
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HIRGAL NG ?

SEEZRIBENR?

Copyright © 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.

01 What does unmanned mean? =

Unmanned, Smart, Intelligent and Autonomous

AR ( Unmanned shlps) ?

Ex: Unmanned vehic
do not have qny I

automatically or are controlled from a distance.
Source:
https://www.collinsdictionary.com/dictionary/english/unmanned

ZAERE ( Smart ships ) ?

Ex: The term Smart Shipping refers to the largely

autonomous operation of inland vessels or
going ships. It covers not only on-board
technalo but also the design of ports and

waterways so that, using data collected by sensors,
ashipca

nanoeuvre autonomously or prompt
the crew to take action.
transport-and

source:https:/fwww.government.nl/t

secto
Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.

pping-comprehensive-automation-in-the-maritime-

EHE M (Intelligent ships ) ?
Ex: Intelligent ships refer to the use of sensors,
communications, the Internet of things, such as the
Inter net technology, automatic perception dnd obtain
elf, the mari nvironment, logi port
mation and data, and based on
computer techno automatic control technology
chapter/10.1007/978-3

does

d data ... source flink.springer.com

unmanned
B &t ( Automatic ships ) ?
Ex: More and more shipping functions, from
sophisticated navigation systems and dynamic
Mean positioning (DP) technology to propulsion control
and simple alarm and monitoring systems, are

? :
' ticking away without any human i mput
Sourc £ haww.shi y.com/ana i

BEX#i/BHEAM ( Autonomous

.
Shlp ) ?Ex: autonomous ship are crewless vessels that
transport either containers or bulk cargo over navigable

with little or no human i
ps://en.wikipedia.org/wiki/Autonomous_cargo_ ;h P 6

wate

Source:h
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01 “ The world's first unmanned ship

Nikola Tesla, 1898.

[HGIER CHE]

the famed pioneer of electrical
technology who rivaled even
Thomas Edison, designed and
displayed a working drone in 1898
— nearly 16 years before World
War | — that he saw as a weapon

that would end all wars. INTERNATIONAL.
= @ MARITIME -
ORGANIZATION &
—t -

Developments in
technology, automation
and autonomous shipping

IMCO

Inter Governmental Maritime
Consultative Organization

v
MCO Doc
MSC VI11/11
Copyright © 2022 Hsin-Hung Cheng (10T, MOTC). o, 7
e ELE:
01 “ %)E%;Ej%opgeftp:%ss ASS EE
2017 MSC 98 2018 MSC 100 2021 MSC 103
June December May

Peil “#E B KT

fRE” (Maritime P = i T Jivay ',5,;,_
Autonomous Surface E FRMASS 4 hEE @ € AaET At Bl B
Ships, MASS) MIME& | BN T [EHEZR(RSE) . :

S

2018 MSC 99 : 2019 MSC 101 2022 MSC 105
. May June . April

E 5 ﬂj: [l Jr_yj\@ it Emc l’Cilc 160Jr Bt #E MASS  CODE
i (I.\ITERIM o1 IDELL

%?3 E ol ?ﬁﬁ . HE 22 ﬁn FOR MASS TRIALS
(RSE) Zﬁ{i‘?&_ﬂT . —

Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.
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01 @&

Copyright © 2022 Hsin-Hung Cheng (10T, MOTC). Al rights reserved.

MASS

Maritime Autonomous Surface Ships (MASS)

IMO MSC 99

Maritime Autonomous
Surface Ships (MASS)

For the purpose of the regulatory
scoping exercise, “Maritime
Autonomous Surface Ship (MASS)” is
defined as a ship which, to a varying
degree, can operate independently
of human interaction.@y IMO MSC 99)

R EE Rz A 8,
HWERBEAREE £
A LUBII A AR H
TEEaREAA .

01 “ IMO MSC Identifies Ship Automation

4 Degrees of ship autonomation.

Tr"‘Degree one: Ship with automated processes and decision support:
Seafarers are on board to operate and control shipboard systems
and functions. Some operations may be automated and at times
be unsupervised but with seafarers on board ready to take

control.

> Degree two: Remotely controlled ship with seafarers on board:
The ship is controlled and operated from another location.
Seafarers are available on board to take control and to operate

the shipboard systems and functions.

Tr"‘Degree three: Remotely controlled ship without seafarers on
board: The ship is controlled and operated from another location.

There are no seafarers on board.

}Degree four: Fully autonomous ship: The operating system of the

ship is able to make decisions and determine actions by itself.

(By IMO MSC 100)

Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). Al rights reserved.
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Source: fil[55(2022)ii #7117

77

EAREEH A -

iR
B=01%4

iR LAy
IBREEERIALE o

HRRY %
RS BEREME

FHEEFR
SAEME -

H_EEEHR
4 B TR LAY

10



01 “ MASS in Chinese (Rﬁa‘l,i)\ﬁ%‘ )

From CR CLASSIFICATION SOCIETY. CR CLASSIFICATION SOCIETY

‘GUIDELINES FOR MARITIME AUTONOMOUS SURFACE
SHIP

CR CLASSIFICATION SOCIETY

BAE R A P BB AL 0 X .
CR CLASSIFICATION SOCIETY == $7J<Eﬂgﬁﬂz% 2|

= . : Guidelines for Maritime
® & LB EKEMAE = BER Autonomous Surface Ship

Maritime Autonomous Surface Ship = Autonomous ship (by DEC. 2018)

Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.

&2 8 FHREEHY

2 TR ST

Copyright ® 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.
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01

https://mjsml.com.ua/assets/images/services/ship_management.png
Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.

ZHERLAAII A P& ( Protection
and Indemnity ) &

" P&l (Protection
and Indemnity)

Company
pays the
L expenses

Negotiate the
contracts for
bunker

LHE IR E]

: Loading and
unloading of
L the cargo.

N
https://www.marineinsight com/maritime-law/what-is-ship-management/

79

Maintenance
of machinery
onboard

with Flag State’s
requirements

Comply with the

ISM and ISPS

Crew training,
career
development



01 What is ISM & ISPS?

The International Safety Management (ISM) Code & the
International Ship and Port Facility Security (ISPS) Code

VIO =~
< ISPS CODE

ISM

ERMHENEZEE RELRH

SAFBIER—BFEANERE, #iF
FEsH—FATMMH. ARME
SR AR M B R L T AN
RN,

international Ship & Port Facility Security Code
and SOLAS Amendments 2002

>>Sans
ISPS

2004 £7°81 8. #FISETH 1974
FEEELAGEZAY (SOLAS)
ERATHNELREZREHE. B
B S e RS RIEEE
X-2 ¥ HEBEERRETNED
IR (I5PS) fLEE.

Copyright §

01 “ What else is the risk of MASS?

Manager? Engineer?

MASS Safety
Management

Copyright @ 2022 Hsin-Hung Cheng (10T, MOTC). All rights reserved.

80

16



01 “ 5 unacceptable hazards in the initial shlp

Risk in the ship

ST {EE 4 ARRAEEE
BRYE R

ARSI T " =
e ﬁl@f s ﬁr SRS i%/]ﬁgﬁ%

5 Fic l CE Proguision system ?I_.E-E,E\
ER ARG LS e e Ay ;%;:EE %:&EI’JE]HE e
LR BRSES.

particularly in
Interaction with other ships. low visi wered collisions:

EEHESR

FEFAEITIH - AR RERE A B

AR BEEREN 2 HEA
HHREIVIH BRI E S A B -

> EEHE:
EAAHNECREENMEESE (RIEIET
HRIEEHE TR HE" k) -

> EffHmE:
BRI R A R R E

FRAMERIERHERBAUE AR -

> TF#iE:
FE SCC(Shore side control) & & EE 1AL &
9 » BIEARE EERRTS scC PRy E{EERE -
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6 Hazards in MASS.

01 Hazards in MASS operations

AB#E:2 Human error

Although MASS will help reduce human error, Ahvenjarvi
(2016) argues that human error or human-task mismatch
cannot be totally eliminated because the human element is
still involved in the design and remote control.

B EanREaan AR E R

Interaction with manned vessels and

detection of objects
Although Komianos (2018) has stated that MASS can largely
reduce the risk of collision and comply with the COLREGs,
they also argue that MASS does not satisfy Rule 5 of COLREG,
which requires proper look-out by sight and hearing on
every ship to assess the situation and the risk of collision.

B R K AREIPR!

Interaction with the physical environment
This hazard category may include heavy weather, low
visibility, areas of icing, ice navigation and strong tidal
systems (Banda et al, 2015; MUNIN, 2015; Redseth and
Burmeister, 2015; Wrébel et al,, 2017, 2018b).

Chaag, C. H., Kontovas, C.. Yu, Q.. & Yang, Z. (2021). Risk assessment of the ope
maritime surface ships. ity E & System Safety. 207,
Copyright © 2022 Hsin-Hung Cheng (10T, MOTC). Al rights reserved.

01 “ MASS Safety Management

We provide the best way to your business.

Crewfit E

Rk System failure

Autonomous systems are based on machine-learning, which
requires extensive training to cover most of the potential
real-life situations. However, it cannot cover all situations,
and the exceptional situations are linked to the most difficult
and dangerous system errors because the behaviour of the
system is not predictable (Ahvenjarvi, 2016).

AR B Cyberattacks

Due to the dependency of autonomous ships on ICT,
cyberattacks are considered as a major type of hazards in
MASS operations (MUNIN, 2015; Hogg & Ghosh, 2016; Rolls-
Royce, 2016; Ghaderi, 2018; Komianos, 2018; Wrobel et al.,
2018b, 2020).

= {EiEEquipment failure

MUNIN ({2015) has identified six relevant hazards, including
‘fire loss of ship or systems’ , ‘sensor failure — loss of
control’ , ‘temporary loss of electricity (e.g. due to black-
out) - loss of control’ , ‘failure of the ship's IT structure (e.g.
due to fire in the server room) - no control’ , ‘total loss of
propulsion’ , and ‘total loss of rudder function” .

19
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